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vl PREFACE.

where we have nothing to guide our researches but
imperfect deductions and doubtful analogies. It is,
however, not a little remarkable, that it is on these
dubious points that mankind have shown the most
pertinacity of opinion, and have been the least dis-
posed to manifest a spirit of candour towards those
who have differed from themselves. On such subjects
the utmost that I can expect to have accomplished,
is to have endeavoured to free my mind from preju-
dice, and to state my opinion with that cautious mo-
deration, which is fitted to the uncertain nature of
the evidence on which it is necessarily founded.
Considering that three years have elapsed sinee the
publication of my first volume, I have found occasion
for less alteration and correction in the former part of
the work than might perhaps have been expected.
My readers will perceive that I have taken the oppor-
tunity of introducing in various parts of the notes
some of the necessary corrections and additions ; the
remainder I have placed in an appendix. I will not
venture to presume, that these are all the deficiencies
and inaccuracies which the work may contain, but
they are all that can be ascribed to inadvertency. As
to the errors of judgment, or the defects of informa-
tion, I must leave them to be rectified and supplied
by my successors, being satisfied with the reflection,
that my attempt may have the effect of smoothing
the path to one of the most interesting and ennobling
pursuits that ean possibly occupy the human mind.
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9 Extent of the Contractile Functions,

life, and probably to be each of them, to a certain
extent, essential to its existence. There are, indeed,
certain species of animals which may seem to afford
an exception to this remark. In some cases the
minuteness of the object scarcely permits us to acquire
any satisfactory information concerning the ceconomy
of the individual ; and there are others, where the
organization 1s so imperfect, as to prevent us from
forming any direct comparison with the more compli-
cated animals.

And yet even here we have a certain analogy,
which may guide us in our investigations. Although
many of the inferior orders have no circulating
system,® by which the fluids are progressively car-
ried to the different parts of the body, yet we may
conclude that they are deposited in appropriate cavi-
ties or reservoirs, from which they are taken up, as
occasion may require, so as to afford each organ its
due supply of nutrition. Although not possessed of
lungs, by which to inhale the air, and thus bring it
into proximity with the blood or other analogous
substance, yet we find that the same chemical change
is produced by the external surface of these animals,
as by the lungs of the vertebrata. It appears probable
that all animals possess some power of regulating
their temperature, although this power exists in a
very small degree only in many of the lower orders.
It is obvious that every organized being must possess

» Blumenbach, Comp. Anat. by Lawrence, c. xii. § 166, 7,
note F ; Cuvier, Lec. d'Anat. Comp. No. 24. t. iv. p. 188; La-
marck, Anim, sans Vert. t. 1. p. 149, 360 ; t. i1L. p. 248.






4 Creneration.

class of vital operations, it will be proper to inquire
into the mysterious phenomena of generation, a func-
tion which may be regarded as, in some measure,
intermediate between the other classes; for although
it can scakeely be referred to any modification of con-
tractility, yet it is not essentially connected with
nervous action, as it exists in animals that are with-
out a nervous system, as well as in those that are the
most amply provided with it.

In treating upon this subject, I shall divide my
remarks into three heads. After a few observations
upon the anatomical structure and physical pro-
perties of the generative organs, I shall, in the
second place, inquire into the part which the sexes
respectively perform; and, lastly, I shall examine
the nature of the process, and give a brief sketch
of some of the most celebrated hypotheses that have
been adopted to explain this function.

0 1. Remarks on the Structure of the Generative
Organs.

There is no function which exhibits a greater
variety in the comparative anatomy of the parts that
are subservient to it than the one now under consi-
deration. But all the warm-blooded vertebrated
animals agree in the essential particular of there
being two sexes, the congress of which is necessary
for the completion of the process; the one furnishing
a peculiar secretion, and the other an appropriate






6 Testes.
of the young animal are originally formed, and upon
which the male secretion produces its specific action.
For one of the earliest descriptions of the male
generative organs, which contains a correct account
of the minute anatomy of the parts, and of their rela-
tion to each other, we are indebted to De Graat. A
point upon which he insisted, and which he elucidated
with more accuracy than had been done before his
time, is the complete vascularity of the testis. The
most distinguished authors who had preceded him
conceived that a large part of this organ consisted of
what they termed a glandular or medullary substance,
while De Graaf, on the contrary, states his opinion,
that the testis is merely an assemblage of very minute
vessels which elaborate the peculiar secretion.* These
are described as being folded up, as it were, into
regular bundles or lobules, which do not anastomose
with each other, and which may be drawn out into

- 4 De Vir. Org. Gen. inserv. p. 55. tab. 1., . 4 ; this treatise, which
was published in 1668, and which seems to have been composed
from actual observation, contains an ample account of what had
been done by his predecessors. His plates, although not executed
with the elegance of modern engravings, and partaking, perhaps,
in some eases, rather of the nature of plans, than of actual views
of the parts, are characteristic and expressive. The anatomists,
whose descriptions of the testis he particularly contrasts with his
own, are Galen, Riolan, Fallopius, Spigelius, and Vesling, with
others of less note. For figures of the testis, see also Bidloo,
Anat. Hum. Corp. tab. 45 . . 7; Albinus, Acad. Annot. lib. 2. tab.7.
fig. 1, 2, 8; and tab. 3, fig, 1. On the subject of De Graaf’s disco-
veries the remarks of Mr. Bell may be consulted.; Anat.v.iv. p. 191,
et seq; his 2d, 38d, 4th, and 5th plates, also the plan in p. 195,
exhibit good views of the testis and the parts connected with it.






8 Secretion of Semen.

use of which may probably be to.dilute the semen or
to add to its bulk.® ,

The principal physiological point connected with
the male organs, that requires our attention, respects
the mode in which the secretion is produced. It
might be supposed that a gland capable of secreting
a fluid, endowed with such extraordinary property as
that derived from the testis, would exhibit something
peeuliar in its strueture, or what would lead to some
mdication of the means by which it acquired its
specific properties. But we are scarcely entitled to
say that this is the case. We find, indeed, that the

6 See Hunter on the Animal (Economy, p. 31, et seq. Haller,
EL Phys. xxvii,1.23, , 6, gives a list of animals who are provided
with this organ, and of those who are without it ; he also enu-
merates many in whom there is no direct communication between
its duct and the vas. deferens. This cireumstance appears to
afford a strong anatomical argument against the opinion of the
vesicle being merely a reservoir for the semen; the case of the
gall bladder, which Haller supposes to be analogous, scarcely
applies to this part. M. Magendie, however, still adheres to the
old opinion, t. ii. p. 406, and the same is the case with Blumen-
bach, Inst. Phys. § 520, cum notis, and with Scemmering, BiblL
Med. t.iii. p. 87, as referred to by Blumenbach ; see also Dr. El-
~ liotson’s judicious observations mn note H. But whatever opinion
we may form on this point, it is obvious that the testis is the
only essential organ, the seminal vesicle being frequently absent.
With respect to the animals in which this organ is wanting,
besides the above reference to Haller, see Blumenbach's Comp.
Anat. by Lawrence, § 3815, and note D ; Cuvier, Le¢. d’Anat.
Comp. No. 29. t. v. p. 29..41. For figures of this organ, sec
Albinus, Acad. Annot. lib. 4. tab. 3. fig. 1, 2 ; Cowper, Anat. Corp.
Hum. tab. 47. fig. 2 ; Caldani, Icones Anat, pl. 131. fig. 13, 14, 15.












12 Doubts respecting their Specific Nature.

the greatest interest, and accordingly the observa-
tions were repeated by many physiologists both at
that period, and among our contemporaries. As is
frequently the case on those points which depend
upon the evidence of the microscope, various opinions
were advanced respeeting the appearance and pro-
perties of these animaleules. Their existence, how-
ever, was generally admitted by those physiologists
whose authority is, on all accounts, the most to be
relied on, and even those who opposed Leeuwenhoek
differed from him rather as to the nature of the
bodies, and their supposed operation in the animal
ccconomy, than with respect to their actual existence.’

But notwithstanding the weight of evidence which
was brought forwards, a degree of doubt still remained
in the minds of many physiologists as to the specific
nature of these animalcules.® It seemed impossible

controversy to which it had given rise ; Dis. 7. p. 105 .. 7 ; this
was ten years after Leeuwenhoek’s letter to Van Zoelen. In the
¢« Cours de Physique,” published in 1730, Hartsoeker enters fully
into the subject, claims the discovery, as having been made by
himself in 1674, and bitterly complains of Leeuwenhoek’s injus-
tice towards him.

r This was particularly the case with Buffon, whose remarks
and observations will be noticed below, as involving a peculiar
hypothesis of generation.

2 We find that Linnwzus was one of those who discredited the
observations of Leeuwenhoek. A thesis was published under his
presidency in the year 1740, in which the author supports the
opinion, that the bodies observed in the seminal fluid are not
independent animals, but merely inert particles, which are set in
motion by some physical cause. Several eminent names are
brought forwards, who are said to countenunce this doctrine, and












16 Excretion of the Semen.

posed to obey the same laws which influence the
other analogous organs of the animal body, but it is
so far peculiar, as being connected with a specific
and very powerful nervous sensation. This consti-
tutes the most urgent of what are termed the appe-
tites or passions; in the lower tribes of animals, it
would appear to be altogether instinetive, and in the
human race, if not instinetive, is so violent in its
operation, as frequently to counteract every other
feeling both of a physical and a moral nature.

cells of which the body is composed, produced by preventing
the return of the blood through the veins. It is not, however,
very easy to explain the way in which the various mental and
physical causes operate so as to produce the injection, nor how,
upon the cessation of these causes, the removal of the blood is so
quickly effected; see Haller, El. Phys. xxvii. 3. 7. 10, 11.
Anatomists have differed in opinion respecting the muscularity of
the urethra; Haller thought that it was not a muscular organ,
El Phys. xxvii. 3, 31, and Mr. Bell coincides with him, Anat. t. iv.
p- 17. Prof. Monro informs us that his father conceived it to be
muscular, Elem. v. ii. p. 171, See farther remarks on this sub-
ject by Prof. Monro, in the Edin. Journ. Med. Scien. v. ii. p. 8, 0.
Sir E. Home is of the same opinion, and Mr. Bauer supposes that
he has been able to demonstrate the muscular fibres ; Phil. Trans.
for 1820. p. 183, et seq. pl. 22, 3. Hunter supposes that the
cells of the corpora cavernosa are muscular, Anim. (Econ. note in
p- 43. Moreschi has attempted to prove that the part is entirely
vascular, not, as had been generally supposed, cavernous or
cellular; whatever opinion we may be induced to form upon this
point his elaborate plates may be studied with advantage ;
Comment. de Ureth. Corp. Struct.

7 So far as we can form an opinion from a single case, 1t would
appear, that in the human subject this passion is not, strictly
speaking, instinctive ; Edin, Trans. v. vil. p. 67.






18 Nuture of the Ovarium.

sufficiently matured to enable it to resist external

violence and to provide for its own support. From
the mode in which animals of this description bring

forth their young, they are named viviparous. Birds,
on the contrary, and a large part of the cold-blooded
quadrupeds,® compose the class of oviparous animals ;
here the feetus is not transmitted into any cavity
analogous to the uterus, but after being provided
with the necessary protection from external injury,
and a due supply of matter for its growth and nou-
rishment, is immediately discharged from the body
of the mother.

The nature of the female ovarium, and its con-
nexion with the other parts of the uterine system,

8 Spallanzani indeed informs us, that his observations led him
to conclude, that what had been termed the ova of the cold-
blooded quadrupeds are, many of them, not properly entitled to
this appellation. The substance that is discharged from the
female 1s merely the feetus moulded into a round form, and is not
enclosed in any shell or other extraneous body from which it is
afterwards evolved, The objection appears, to a certain extent,
to be well founded ; but it may be remarked, that it applies rather
to the anatomical structure: of the part than to its physiological
relations ; See his Experiences sur la Gener. by Senebier, c. 1, et
alibi. Harvey, on the contrary, contends that all animals pro-
ceed from ova; Exer, de Gen. 1: the difference of opinion evi-
dently depends upon the different sense in which that term is used,
the first being derived from its anatomical structure, the second
from its physiological relations. Many eminent authors, as Fa-
bricius and Harvey, speak of the uterus of oviparous animals, but
this term can scarcely be admitted even as analogically correct.
I may remark, that the sense in which Harvey employs the
word ovum is so general as to reduce it to little more than a
verbal analogy ; sce Exer. 62. p. 287 ; Exer. (3. p. 292, et alibi.






20 Uterus.

These glands are connected with the uterus om
each of its sides by two ducts, which, from the name
of the anatomist who first correctly described them,
are termed the Fallopian tubes. These, in the un-
impregnated or quiescent state of the uterine system,
are narrow, tortuous, and almost impervious, particu-
larly at their lower extremity. The other end is
more capacious, and is so situated as to possess the
power, on certain occasions, of embracing the ovarium,
being furnished with a loose fringed membrane,
which seems to be the part in which its specific action
more immediately resides.”

The uterus, in its unimpregnated state, is a com-
pact, dense, membranous body, provided with a
copious supply of blood-vessels, which run through
its substance in all directions, and is also furnished
with a considerable number of lymphaties and
nerves.” It is likewise possessed of great muscular

Mulieb.” and Drelincour ¢ De Fem. Ovis.” may be consulted in
connexion with De Graaf; although the latter is to be noticed
principally as a specimen of laborious research. Among the mo-
dern works on this subject I may select Sabatier, Anat. t. ii.
p. 455, .462; Boyer, Anat. t. iv. p. 584..7; Bichat. Anat. De-
script. t. v. p. 294, . 6, and the long article ¢ Ovarie,” by Murat,
in Dict. Scien. Med. We have good views of the ovaria in
Smellie’s Anat. Tables, No. 5 ; in Monro’s Elem. v. ii. pl. 8. fig. 2, 3,
and pl. 9. fig. 2, 3, 4 ; and in Caldani, pl. 134, 149, and 152,

2 Fallopius’s account of his observations is contained in his
Instit. Anat. Opera, p. 438. See Haller, EI. Phys. xxviii. 2.
290. . 32,

3 For a view of the lymphatics of the uterus I may refer to
Mascagni, Vas. Lymph, Hist.” p. 94. tab. 14, and to Cruik-






22 Constitutional Eﬂ'ects of the Generative Organs.

Besides the immediate and specific use of the
generative organs, in the eontinuance and reproduc-
tion of the species, they appear to exercise a peculiar
and specific influence over the system at large, affect-
ing its general form and its powers, both mental and
corporeal, eausing the growth and development of
particular parts, and giving to the individual, in a
more remarkable degree, those characters which con-
stitute the peculiarity of sex. The constitutional
difference of the two sexes during infancy is not
very considerable, but at the period of puberty, when
the generative organs are developed and their func-
tions established, the difference is very much in-
creased, and continues during the remainder of life.
It will not be necessary to enter into a minute detail
of these differences; it will be sufficient to remark,
that they exist in the anatomical struecture of the
body, in its chemical constitution, and in its powers,
and that hesides those organs which are immediately
subservient to generation, certain parts, which are
more peculiarly characteristic of the two sexes, then
become prominent, as the beard of the male and the
mamma of the female.’

of Mr. Bell; Med. Chir. Tr. v.iv. p. 835, et seq.; also Anat. v.iv.
p- 279. Dr. Blundell observes, that the uterus of the rabbit
exhibits a distinct museular strueture ; Researches, p. 35.

5 See Haller, E1. Phys. xxvii. 3. 15. and Blumenbach, Inst. Phys.
sect. 35, for an accurate account of these differences. We have a
volume by Roussel expressly on this subject, ¢ Systeme de la
Femme et de 'Homme,” in which he has described with consider-
able minuteness the characteristic peculiarities of the twosexes, both
physical and moral, with their effect upon the various funetions






24 Hermaphrodites.

The influence of the generative organs upon the
constitution is sometimes singularly illustrated in
those individuals who have been styled hermaphro-
dites, and who have been popularly supposed to
unite in themselves the functions of both sexes. We
are now convineed of the impossibility of this oceur-
rence, but in these cases, we find that, owing to the
imperfection of the parts and the deficiency of their
functions, the constitution is so much modified, that
it is sometimes difficult to determine which sex pre-
dominates.”

have occasionally assumed the plumage, and to a certain extent,
the other characters of the male ;: Hunter on the Anim, (Econ.
p. 75, et seq.; Blumenbach, Elem, Phys, § 660. note ; Home in
Phil. Trans. for 1799, p. 174.  We have a paper on this subject
by Dr. Butter, in the Wernerian Memoirs, v. iii. p. 183, et seq.
from which it appears that this change is by no means unfrEqueni’.-
in old female birds; he conceives it not to be, in any respect,
a morbid change,  but the natural result of age and time.” We
have a still later account by M. St. Hilaire, which 1s translated,
with observations by the editor, in Jameson’s Journ. for Oct. 1826,
p- 302, et seq. It may be remarked that emasculation has a less
marked effect on the form of the inferior animals than of the
human species. See appendix to this chapter for the observations
of Mr. Yarrell on the change in the plumage of birds.

7 It is not easy to determine the exact degree in which the
mixture of the two sexes has oceurred in the human species, in
consequence of the tendency to exaggeration which is so fre-
quently met with in the older writers, but we may venture to
assert, thai a perfect uterus, with its appendages and perfect testes,
have never been detected in the same individual. We have an
elaborate memoir by Haller, entitled, « Num dentur Hermaphro-
diti Commentarius,” Op. Min. t. ii. p. 9, et seq. in which he
relates some observations of his own, and takes a view of the best
suthenticated cases that are on record, of irregularities of the






26 Of the Temale.

of the peculiar secretion which is furnished by the
testis. That of the female is considerably more

imperfect female, where the general form of the body resembled
that of the other sex ; Physiol. p. 368.

An individual was exhibited in this metropolis, in the year
1818, who possessed a remarkable mixture of the characteristics
of the two sexes. Without a more minute examination of the
generative organs than it was possible to muke during life, it was
not easy to determine to which sex they should be referred. The
countenance resembled that of the male, and there was a beard,
although scanty. The form of the body and of the limbs was,
however, decidedly female, and the mamm= were considerably
developed. Upon the whole I am disposed to conjecture that
the individual in question was a female, where the uterus and the
ovaria were defective, and where there was an irregularity in the
form of the external organs. There are some valuable observa-
tions on this subject in Blumenbach’s Essay on Gener. sect. 3.
p- 81 ; in Beck’s Med. Jurisp. ch. 4. p. 42 , .52, also in the art.
¢ Generation,” in Rees’s Cyclopedia; and ¢ Hermaphrodite,” in
Dict. Scien. Med. by Mare, t.xxi. p. 86, et seq. The belief in the
existence of human hermaphrodites was formerly entertained by
the most eminent anatomists ; see Cheselden’s Anat. p. 314. tab. 3.
We have two very valuable papers by Dr. Duncan, Jun. in Edin.
Med. Journ. v. 1. p. 43, et seq. and p. 182, et seq., which, although
not directly connected with this subjeet, contain some observations
which tend to illustrate it.

In some of the mammalia we have a decided mixture of the
two sexes, although the appropriate parts, and consequently their
functions, are imperfect. This is particularly exemplified in the
free-martin, of which we have an account by Hunter; Phil.
Trans. for 1779, p. 179, et seq., and Observ. on the Animal (Fcon,
p- 55, et seq. Sir Ev. Home, in the paper referred to above,
relates an instance of a similar conformation having occurred in
a dog; p. 168, 9. Morand informs us that he examined an
hermaphrodite carp, which had ova on one side and a melt on the
other, and he states this to be not an uncommon occurrence in






28 Operation of the Animalcules.

tribes it consists merely in furnishing a substance
which is to receive the male secretion, in some cases
within, and in others out of the body, while the
young animal is spontaneously evolved from its ovum,
and is supported without any assistance from the
mother.

Considerable difficulties, however, attend our ex-
planation of every part of this process, and a great
variety of hypotheses have been proposed, some of
them supported by numerous and direct experiments,
in order to remove these difficultics. That I may be
able to throw some light upon the subject, I shall
consider each part of the operation separately. And
first, with respect to the immediate effect of the male
secretion. It has been stated above,” that Fourcroy
and Vauquelin detected a fibrous substance in the
seminal fluid, with which, as being of a peculiar
nature, it may be reasonably supposed, that its specific
effects are in some way connected. Except, however,
the mere existence of this fibrous substance, we are
totally unacquainted with it ; we know nothing of its
properties, either chemical or physiological, and are,
of course, unable to explain how it operates in the
formation of the feetus.

The presence of the spermatic animalcules is,
however, a still more remarkable circumstance in the
constitution of the seminal fluid. If we are to rely
upon the experiments and observations of Spallanzani
and of the Genevese physiologists, we are unavoid-
ably led to the conclusion, that the secretion of

9 V. 1. p. 850.






30 Where ts the Semen deposited ?

some of the most eminent physiologists, to prove
that this is never the case.* But, upon considering
all the facts that have been brought forwards on both
sides of the question, the opposite opinion appears to
be the most probable, and to this Haller inclines,
although fully aware of the objections that have been
urged against it.” There is much more difficulty in

* De Gener. Exer. 39. p.145; 67. p. 308; 68.p. 312 ; et de
Concept. p. 405. The difficulty of accounting for the passage of
the semen to the ovarium, which was supposed to be necessary
for conception, gave rise to the hypothesis of the anra seminalis.
Harvey’s chapter De Conceptione,” appended to his work on
Generation, affords a singular contrast to the correct and cautious
spirit which so generally pervades his writings.

3 See Boerhaave, Prelect. not. 6. ad § 673, t. vi. p. 'M 5. and
El. Phys, xxix. 1. 11, where the subject is very minutely examined.
The testimony of Leeuwenhoek is very direct in favour of the
ré::eptinn of the semen into the cavity of the uterus, a fact which
he ascertained by actually detecting the spermatic animaleules. in
this organ; Arc. Nat. in Op. t. i. p. 155, 166, 169. The
confirmation which we have lately had of his observations must
lead us to conclude that on this point, in which he could not
easily be mistaken, we may rely with confidence upon his statements,
We learn also from the same authority that the animalcules
have been detected in the cornua of the uterus and the Fallopian
tubes of the rabbit and the dog; t. 1, p. 170, 1; and t. iv.
p. 208, 9. Respectable authorities are not wanting who assert

~that the seminal fluid has been found in the Fallopian tubes of
the human subject, but this- scarcely seems to have been the
result of direct observation. Should it however appear that this
was actually the case, we are unable to say by what power it
could have been conveyed there. See the remarks of Dr. Elliotson,
with the authorities to which he refers; Blum,. Inst. sect. 39,
note A, p. 325, 6. De Graaf, de Org. Mulich. p. 243 ; Ruysch,
Advers. Anat. Dee. 1. tab. 2. fig. 8; and Sauvages, Physiol.






32 Questions proposed.

the internal surface of the uterus, a communication
1s established between them, the exact nature of
which is still, in some measure, unknown ; while we
have an elaborate organization of membranes of
various kinds, for the purpose of supporting the feetus,
protecting it from injury, and conveying to it all
the substances that are mnecessary for its nutrition
and existence. The uterus, in the mean time, in-
creases in size so as to contain the feetus, and its
membranes; its vessels have their diameters pro=
portionably enlarged, and it acquires a great addition
of fluids, by which it is enabled to perform all its
extraordinary functions.*

In considering the physiological relations of the
different parts of this process, the following points
will particularly require our attention. Upon what
organ does the seminal fluid first produce its appro-
priate effect? If upon the ovarium, in what does
that action consist, and what is the nature of the
changes which the ovarium experiences? In what
stages of the process of conception is the ovum
conveyed into the uterus, and by what power is the
conveyance effected ? By what means does the foetus
attach itself to the uterus, and how is it afterwards
nourished and supported there? What change takes
place in the action of the uterus, by which its new

4+ Fora view of the changes which the uterus and its appendages
undergo at this period, the student may examine Albinus, Tab.
Uteri Mulier. grav.; Bidloo, Anatomia Hum. Corp. pars 4.
tab. 53,.65. < De Ingravidato Utero, Foetu, ¢jusque Annexis;”
and especially the splendid work of Wm, Hunter.












306 Cause of Conception.

production of an impregnated ovum,” and it was
formerly supposed that the same stimulus was equally
the cause of the evolution of the vesicle, and the
consequent formation of the corpus luteum.®* This

7 Haighton performed an elaborate set of experiments in order
to ascertain how far the division of the Fallopian tubes prevented
impregnation, and the result was that, after this operation, a
feetus was never produced. Corporea lutea were, however, formed
in this case, and in consequence of his considering the production
of these bodies to be a test of impregnation, he drew a conclusion
which is directly the reverse of what the experiments might seem
to warrant. He conceives that the semen penetrates no farther
than the uterus, and acts upon the ovaria by sympathy. One
important point he has established, that the effect which is pro-
pagated to the ovaria, whatever be its nature, is not accomplished
until nearly 50 hours after coition. His experiments were per-
formed on rabbits, and bear every mark of accuracy and fidelity ;
Phil. Trans. for 1797, p. 159, etseq. The experiments of Cruik-
shank, which were very numerous, and appear to have been made
with the requisite degree of skill and correctness, lead to the con-
clusion, that the rudiment of the young animal is perfected in
the ovarium ; Phl. Trans. for 1797, p. 197; but it must be
acknowledged that we are not sufficiently acquainted with the
precise nature of the ovum which he observed to draw any posi-
tive inference.

8 Haller decidedly maintains that the formation of a corpus
luteum is a proof of the production of a feetus; EL Phys. xxix.
1. 15, 16. In the catalogue which he gives of his discoveries, ap-
pended to his great work, he inserts the following: ¢ Corpus
luteum oritur ex conceptione, neque prius paratum adest.” Auc-
tarium ad El. Phys. p. 7; see also Op. Min. t. ii. p. 457. Haigh-
ton lays down the position, that wherever corporea lutea are
found, ¢ they furnish incontestible proof " of previous impregna-
tion ; Phil. Trans. for 1797, p. 164, which compare with p. 166 ;
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luteum 1is, in any instance, produced without the
co-operation of the male, it must follow, that in such
“case the specific action of the seminal fluid is not
exercised upon the ovarium, and hence it would ap-
pear more probable that the evolution of the vesicle
and the production of the corpus luteum are, in all
cases, essentially dependant upon the actions of the
female, and that the office of the male does not
commence until after this previous step of the pro-
cess. We may then conjecture that the stimulating
influence of the male seeretion only acts in increas-
ing the excitement which already exists in the vesi-
cles of the ovarium, by which the ovum is detached
from it, and is either simply received by the tube, or
is transmitted to the uterus, in one or other of which
situations it meets with the seminal fluid, and where
the specific action commences, which gives rise to
the impregnation of the ovum and the production of
the feetus.

Perhaps the most natural suppoesition may be,
that the ovum is transmitted to the uterus in the
unimpregnated state;* but there are certain facts

Hunter’s great work, pl. 31. fig. 3.; pl. 29. fig. 8.; and pl. 15.
fig. 5. Murat, in an elaborate article,  Ovarie,” in Diet. Scien.
Med. supports the doctrine of Haller, p. 5, 6.

2 Haller discusses this hypothesis in EL Phys. xxix. 1. 18, . 24,
and decides against it. The experiments of Cruikshank, to which
I have alveady referred, tend to the same opinion, although they
eannot ‘be regarded as actually demonstrating it. See also Flem-
ing’s Zoology, v. 1. p. 398. Sir E. Home conceives that, in con-
sequence of the general excitement of the female orgams, the
tubes are so far expanded as to allow the semen to pass along
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Fallopian tube, where, upon meeting with a portion
of the seminal fluid, it becomes fertilized and im-
pregnated, and constitutes the first stage of the
existence of the foetus.

The means by which the ovum* is propelled along
the tube, whether before or after impregnation, like
every other step in the process, is involved in con-
siderable obscurity. We know of no power, except
that of muscular contractility, which could cause
such an action to take place, and yet, notwithstanding
the size of the part, no muscular fibres have been
detected in it; we can, however, scarcely doubt of
their existence. As the body which is transmitted
is small, and as it is only on certain occasions that
their contractility is called into action, we may
conjecture that the fibres are extremely minute, but
that by the momentary application of a very powerful
stimulus, they are enabled to perform the office which
1s assigned to them.

We conceive that the ovum has now arrived at
the uterus, and is become impregnated; the next
step in the process is its attachment to a part of the
inner surface of this organ. This is succeeded by a
gradual, but very considerable increase of its bulk,
and the formation of new parts, by which it may
maintain its connexion with the fectus, composing
the maternal part of the placenta. The change
which takes place in the ovum consists in the pro-

4 The term ovum is here employed rather in compliance with
general custom than from any idea of its technical correctness.
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bulk, but its parietes are much thickened, proving
that its increased size is not owing to mere disten-
tion.® This process is continued until the period of
pregnancy proper to the individual is completed,
when the muscular power of the organ, which had
remained dormant, is now excited into action, and
finally succeeds in expelling its contents. But we
are not able to explain this part of the operation
more satisfactorily than those which preceded it.
We do not know why the foctus.after it had con-
tinued to increase for a certain length of time,
should cease to grow; or why the uterus, after it has
for a number of weeks or months gradually yielded
to the increased bulk of the feetus, now takes upon
itself a new kind of action; and why its contrac-
tility, which before lay entirely dormant, should now
be so suddenly and powerfully excited. That this
does not depend upon any mechanical cause acting
on the uterus, is proved by those cases of extra-
uterine feetuses, where the uterus undergoes the same
change, and has the same disposition induced at the

6 Haller, El. Phys, xxviii. 2. 9 ; Hunter on the gravid uterus,
pl. 1..5, show its great bulk at the latter periods of pregnancy,
and the state of its parietes. Pl 10, fig. 1, affords a good view of
its vessels at the part where the placenta is attached to it; pl. 11,
shows the great size of the veins ; pl. 15, of its arteries ; and pl. 16,
17, and 18, of its blood vessels generally. See also Bell's Anat.
v. iv. p. 287 ; Boyer, Anat. t. iv, p. 594, 5; Bichat, Anat. Des.
t. v. p. 346 ,,856. We meet with some very good observations
on this subject in Malpighi's dissertation De Utero et Viviparerum
Ovis ; Manget, Bibl. Anat. t, 1. p. 683, et seq.
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blood of the mother, in the same way that the
venous blood of the pulmonary artery receives its
appropriate change by means of the air which is
contained in the vesicles of the lungs. It is admitted
that the change which is thus effected is incon-
siderable, but the wants of the feetus in this respect
are few, and it may be presumed that the supply is
equal to the demand.’

We have no direct evidence of the mode in which
the feetus procures its nourishment. We can scarcely
doubt that it must be accomplished through the
intervention of the absorbents; but whether it be by
means of the cutaneous vessels taking up a part of
the fluid which 1s in contact with their extremities,
or whether there be some provision for the same
purpose, connected with the placenta or any of its
appendages, it is perhaps not easy to determine.
Some physiologists of the last century supposed that
the feetus, during its immersion in the liquor amnii,
received a portion of it into the mouth, and that

9 V.ii. p. 198, .8. When we consider the mode in which the
foetus is connected with the mother, it will appear that the
opinion formerly entertained respecting the power which the
imagination or feelings of the parent has over the physical
structure of the offspring is, at least, highly improbable, and very
difficult to be explained, if not absolutely impossible. Little can
be added to the judicious observations of Haller on this subject ;
El Phys. xxix. 2. 21..6. This apparently exploded doctrine has,
however, lately received the sanction of Sir E. Home; Phil.
Trans. for 1825, p. 75..8. We may feel less surprise that such
a doctrine should have formed a part of the creed of Lavater;
Essays, by Holcroft, v. iil, p. 156,












48 Formation of the Sex.

fact that, although there is no uniform proportion
between the number of males and females produced
by the same parents, yet that the total number of
each sex brought into the world, taking the average
of any large community, is nearly the same; or, more
exactly, that we have, in all cases, a small excess of

ancients, and which indeed forms one of the aphorisms of Hippo-
crates, is, that the different sexes occupy different sides of the
uterus ; Aphor. sect. 5. No. 48. Opera, t.ii. p. 1255. This no-
tion, fanciful as it may appear, has been adopted by some modern
writers, but it is completely overthrown by a case that occurred
to Dr. Granville of a female, who had borne children of both
sexes, and in whom the appendages belonging to the left side of
the uterus were entirely wanting ; Phil. Trans. for 1808, p. 308,
et seq. pl. 17. Sir E. Home remurks that, in the earliest stages
of the fwtus, the parts which determine the future sex are
scarcely distingusshable, being so formed as to be easily convert-
ible into each other. In pursuance of this opinion, he supposes,
that ¢ the ovum, previous to impregnation, has no distinction of
sex, but that it is so formed as to be equally fitted to become a
male or a female feetus ; and that it is the process of impregnation
which marks the distinction——.” Phil. Trans. for 1799, p. 175.
I may remark upon this speculation, that it almost necessarily in-
volves the hypothesis of pre-existing germs; or that the feetus
exists ready formed in the female, independent of the co-operation
of the male. Mr. Knight's ingenious researches into vegetable
physiology, and especially his experiments on the production of
hybrid fruits, lead him to conclude that the influence of the female

ver the future offspring is more considerable than that of the
male. With respect to the sex, he is disposed to think that this
likewise depends more upon the female, because it is observed, in
the breeding of animals, that certain females have a tendency to
produce one sex in preference to the other, which does not
appear to be the case with the male; Phil. Trans. for 1800,
p. 392, et seq. See also Prichard’s Résearches, v, ii. p. 552, 3.






50 Nature of the Generative Process.

among adults, that the number of females rather
exceeds the males.*

§ 8. Account of the Hypotheses of Generation.

The preceding observations on the structure and
action of the organs of generation, although compre-
hending a few only of the topics which have been in-
vestigated by the modern anatomists, will, I conceive,
be sufficient to enable me to enter upon the consider-
ation of the next subject into which I proposed to
inquire—the nature of the generative process.

The inquiry, considered in the abstract, may be
reduced to the following form, in what manner, or by
what means, can an organized body produce another
organized body similar to itself in its physical pro-
perties and its vital functions? After making
- ourselves acquainted with the phenomena which
attend the process, with the changes which take
place in the organs of the parent, and with the first
appearances which we are able to detect of the
independent existence of the feetus, we may inquire,
whether we are able to vefer this succession of
changes to the powers or functions which we have
seen operating in the other parts of the animal
system ; whether, in short, the contractile or sensitive

legitimate than in illegitimate births ; assuming the number of
50,000 females, we have 52,890 legitimate males, and only 51,240
illegitimates, From some experiments lately made in France on
sheep, it would appear that sex depends, in some measure, on the
comparative vigour of the parents.

8 Haller, El. Phys. xxviii. 1. 1; Jameson’s Journ. v, xiil, p. 200.
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occurs in the higher orders of animals, where the
sexual congress of the two individuals is essential to
the produetion of the feetus. The second is where
the co-operation of two sexes is necessary, but when
both exist in the same individual. The third com-
prehends those animals, where nothing resembling
the sexual organs, or indeed any other organs speci-
fically destined for generation, can be detected, but
where we merely observe the feetus to be detached
from the body of the parent; while, in other cases;
the body of the parent itself is divided into two or
more portions, each portion, after the separation,
acquiring those parts which are necessary for its
perfect existence. It is, however, to the first of these
modes that our attention must be exclusively directed
on the present occasion ; and, for the reasons already
assigned, I shall proceed to state the leading hypo-
theses of generation that have been proposed, and
shall then consider which of them is the most con-
sonant to the facts that have been ascertained upon
the subject.’

The earliest hypothesis of generation of which we
have any distinet account, and one which has also
received the support of some of the most eminent
of the moderns, ascribes the original formation of
the feetus to the combination of particles of matter

1 Drelincourt, who lived in the latter part of the seventeenth
century, collected 260 hypotheses of generation ; Blumenbach on
Gen. p. 4. We have an interesting, although diffuse, account of
the different hypotheses of generation in Buffon’s 5th chapter of
his Nat, Hist. v, il. p. 410, et scq.
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beings which are so totally dissimilar to them, has
been supposed, by all the modern physiologists, to be
of itself a sufficient refutation of Leecuwenhoek’s hy-
pothesis.*

It is, however, contrary to all the analogies of na-
ture to suppose, that bodies so peculiar in their pro-
perties and in their situation should not serve some
specific purpose of utility in the actions of the animal
ceconomy. The conjectures that have been formed
upon this subject are, however, for the most part, so
fanciful, as to be scarcely deserving of notice, yet
there is one which acquired such a degree of temporary
celebrity, as to be entitled to distinet consideration.
T refer to the peculiar modification of the hypothesis
of epigenesis, which was proposed by Needham and
Buffon. These distinguished naturalists conceived
that there exists in all animated beings, what they

4 See EL Phys. xxix. 2. 6. for the objections that have been
urged against the hypothesis of seminal animalcules ; it seems to
have been first formally opposed by Valisneri, who examined it in
all its parts in his elaborate dissertation ¢ Della Generazione,”
par. 1, cap. 3..13. I may refer to Morgan, as affording a
proof of the general assent which was given to the existence of
these animaleules and of their agency in generation a century
ago, (1735) and it is amusing to observe how he reasons upon
the subject. Taking it for granted that one of these bodies is
the origin of the future feetus, he caleulates at what rate it must
grow from the period of conception to parturition. He esti-
mates that the bulk of the animalcules is to that of the feetus
at birth as 1 to 19,200,000,000,000 ; hence it must double its
bulk during every six days for forty-four successive periods, or for
266 days, which he considers the period of uterine gestation ;
Mech, Practice of Phys. p. 282, 3.

-












0 Odbservations of Haller.

in physiology. And this is the less excusable in
this instance, because the whole of Bonnet’s reason-
ing, as originally brought forward by him, rested not
upon any direct facts or experiments, which he ad-
duced in its favour, but solely upon its accordance
with the general principles which direct the opera-
tions of nature, and upon the circumstance of its not
involving any of those absurd or improbable positions
which he thought were attached to the speculations
of Buffon and Needham.

The arguments that were adduced by Haller in
favour of the doctrine of pre-existing germs are of a
different description, depending wupon a very inge-
nious inference which he deduced from his obser-
vations on the gradual evolution of the chick in ovo.*
He remarks that the greatest part of the matter
which constitutes the egg, is obviously the production
of the female, and that although the feetus, when it
first becomes visible, is extremely minute, yet that,
in its earliest stages of existence, it must have been
very much more so, and that we can assign no limits
to its minuteness, except those of the imagination.
From a careful examination of the structure of the
chick, and the mode in which it is connected with

9 In El Phys. xxix. 2. 7. we find a summary of the arguments
which induced Haller to embrace this hypothesis; in the two
next sections he candidly states the difficulties which attend it,
yet in spite of these circunmstances, he seriously argues in its
favour. The subject is farther considered and additional argu-
ments brought forward in the paragraphs 27, .87 ; see also Op.
Min. t. ii. p. 399 and 418,
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sible to reconcile the hypothesis of pre-existing germs
with the resemblance which the feetus bears to the
male parent, or with the phenomena of the production
of hybrids ; to account for the operation of accidental
circumstances upon the fetus during pregnancy,
or for the power which many animals possess of
repairing lost parts, and of being multiplied by divi-
sion, unless we suppose that there is in the animal
itself a formative power, a faculty of producing what
did not previously exist, and, if this be admitted
to be necessary in one instance, we destroy the
ground upon which the whole structure rests. From
these considerations, I feel authorised in concluding,
that the hypothesis of pre-existing germs is deficient
in proof, is inconsistent with acknowledged pheno-
mena, and is antecedently in the highest degree
improbable.’

$ The principal arguments in favour of the doctrine of pre-
existing germs are, 1st, the difficulty of conceiving of the original
formation of an organized body, as no one part can exist without
the simultaneous existence of other parts; 2, the fact that
several successive generations can be actually detected in certain
classes of animals and in plants; 3, the visible evolution of the
feetus, which can in some cases be distinctly traced; 4, the
extremely minute quantity of male semen which is sufficient to
produce impregnation; 5, the analogy of the various species of
inferior animals, where there is no co-operation of the male;
6, that oviparous animals produce eggs, and plants seeds, without
the co-operation of the male, which, although not fertile, do not
‘differ in their physical structure from those that are impreg-
nated ; and, lastly, the anatomical arguments of Haller, founded
upon the mode in which the yelk of the egg is connected with
the viscera of the chick., The objections to the doctrine are the
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brity which 1s so justly attached to the name of Blu-
menbach, and our respect for every thing which issues
from his pen, can alone render this speculation de-
serving of our attention. It will be sufficient to
remark concerning it, that it affords an instance of
that incorrect method of introducing new terms into
science, which as they do not express the generalization
of facts, throw no real light upon the subject in ques-
tion, and which must therefore retard the progress of
knowledge, by inducing the mind to remain satisfied
with the acquisition of a new language, without hav-
ing acquired any new ideas. The error with which
Blumenbach is chargeable, consists not in his having
failed to give a satisfactory explanation of the diffi-
culty, which probably the present state of our know-
ledge will not allow us to do, but upon his having
proceeded upon a wrong principle in the mode in
which he has made the attempt.®

From these considerations it will: follow, that we
must have recourse to that modification of the hypo-
thesis of Epigenesis which supposes the foetus to be
formed, in the first instance, by matter derived from
each of its parents, and that the germ, when thus

8 See Comment. Soe. Reg. Scien. Gotting. t. viii. p. 41, et seq.
also Essay on Gen. sect. 3. The very circumstance which Blu-
menbach seems to consider as the essential merit of his hypothesis,
its uniting physical with what he terms teleological principles, in
the formation of a physiological hypothesis, is in fact its radical
error ; see his Inst. note to § 587. His account of what takes
place in the female organs, when disencumbered of hypothesis, is
probably correct, and contains all that we actually know upon the
subject ; see § 588, et seq.
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It is sufficiently obvious, that in the higher orders of
animals generation never takes place except by
means of a parent; but it was contended, that in
many of the lower tribes this intervention is not
necessary, bunt that, under certain circumstances, an
animal is formed from matter not previously organized.
The proofs of this position were supposed to be both
numerous and palpable, in the appearance of animals
in various situations, where it seemed to be impossible
to account for their production in the ordinary mode
of generation.

A variety of experiments were performed upon this
subject about the conclusion of the seventeenth and
the earlier part of the eighteenth century, in which
the Italian naturalists took the lead,” and they very

* Redi appears to have been among the earliest physiologists,
whose experiments on this subject were performed with the due
degree of accuracy ; he clearly pointed out the source of the ova
of many animals, which had been previously ascribed to sponta-
neous generation. We are indebted to Muller for a very complete
account of the infusory animals; see also Haller, EL. Phys. xxix.
2.12. and art. ¢ Animaleule,” in Brewster's Encyc. The expe-
riments of Trembley, Saussure, and Spallanzani, have added
many important facts to our knowledge respecting the preduction
of these animalcules. It would appear that, after the doctrine of
equivocal generation was given up, it was still the opinion of some
distinguished naturalists, that the ova of animals and vegetables
were convertible into each other. Needham supported this doe-
trine, founding it upon some experiments of Baron Munchausen
(a somewhat inauspicious name), who is said to have produced
animals from the seeds of funguses, and funguses from the ova
of animals. It 18 even asserted that Linnwus, for some time, gave
credit to these experiments ; Spallanzani, Opuse. t. i, p. 165. The
<ame doctrine is maintained by Dr. Grant ; sce Brewster's Jourm.
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74 Appendiz,

p. 149, et seq. he attempts to show how the animal-
cule is converted into a feetus, and he goes so far as
to suppose, p. 163, -that they possess different sexes,
and thus give rise to the sex of the future animal,
an opinion which he supports in a letter to Wren, t. ii.
p- 28. In p. 168. he gives the figures of the ani-
malcules fromn a rabbit. In a letter to Wren, t. ii.
p. 26, et seq. he argues against the ovarian hypo-
thesis of generation, as maintained by De Graaf and
Harvey, and also in a letter addressed to the R.S.
p- 398. and in one to Garden, p. 400. When pressed
by his opponents to explain what he conceived to be
the use of the ovarium in the mammalia, he replies
by the following question, p. 414; * cui enim usui
inserviunt nobis cognite papille in quadrupedis mas-
culinis ? Imo etiam cui usui sunt papillee quas viri in
pectore gerunt?” In the 3d wveol. we have farther
remarks and observations in a letter to Van Zoelen,
p- 87, et seq. to which I have already referred; in a
letter addressed to the R. S. p. 96, et seq. where he
combats some objections of Lister; in an epistle to
Sloane, p. 281, et seq.; in one addressed to the R. S.
p- 304, et seq., where he again insists upon the extra-
ordinary minuteness of the animalcules; in an epistle
to Ld. Somers, p. 367, et seq. where we have figures
of the animaleules from a common fowl, which differ
a little from some of those previously given. In the
4th vol. we have an epistle to Leibnitz, p. 164, et
seq. in which he refers to the objections of Valisneri,
‘also to those of another author, whom he does not
name : in the same letter he informs us that Boer-












78 Sensitive Functions.

change in the sensorium, through the intervention
of which the ultimate effect is produced.

To take the case of the eye; the rays of light
pass through its humours to the retina, on which the
impression is received : the semsation is transmitted
by the optic nerve to the brain, where a perception of
sight is produced, and gives rise to all the various
actions which depend upon the ideas and feelings
that we derive from this sense. Upon the same prin-
ciple, in the second division of these functions,
a certain affection of one part of the nervous system
leads to an affeetion of some other part; this affec-
tion is transmitted to the sensorium, and excites
there a train of ideas and feelings, which become the
immediate cause of various other changes, both
mental and corporeal. To the first of these classes
we may give the title of the physico-sensitive func-
tions, and to the second that of the simply-sensitive
functions.

The physico-sensitive functions may be again sub-
divided into those where the physical cause consists
in some external agent, independent of the system,
but which acts directly upon it; and, secondly,
where the physical cause is itself necessarily con-
nected with the system, depending upon its previous
condition, or some antecedent train of actions. The
most important of the first class constitute what are
termed the five senses, in which light, the undula-
tions of the air, the effluvia of odorous, those of
sapid substances, and the contact of a solid body,
are respectively the physical causes employed.
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112 -Permanence of the Impression.

control, we are enabled to make our experiments and
observations upon it with more precision than on
the other external senses, and one important point
which we have been enabled to ascertain is, that
when an impression is made upon the extremity of a
nerve, the effect remains for some time after the
cause is removed. There are many facts which
prove this to be the case with respect to the action
of light upon the eye. If a burning body be rapidly
whirled round, it will produce the appearance of a
complete circle of fire.® Upon the same principle,
if the seven prismatic colours be painted upon a
card, which is made to spin upon its centre, no indi-
vidual colour will be seen, but the eye will receive
the general sensation of whiteness, from the com-
bined impression of the whole. These effects de-
pend upon the principle, that the eye retains the

impression of the objeet in each particular part of

the cirele, until it arrives again at the same point, so
that the different or successive impressions are all
blended together.

There is another very curious series of pheno-
mena, which are somewhat analogous to the above,
as far at least as they depend upon the perma-
nency of the effect after the exciting cause is re-
moved. They were first minutely described by

6 Newton’s Optics, Quer. 16. Op. t. iv, p. 222 ; Porterfield
on the Eye, v. il. p. 228; Hartley on Man, v. 1. p. 9, 0;
Musschenbroek, Elem. Phys. ch. 33. § 998. p. 418. The general
principle is clearly stated by Cullen; Physiol. § 48. p. 43.
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114 Ocular Spectra.

being much increased by the position in which they
stand with respect to each other.

Besides the effect arising from the permanency of
the impression after the removal of the exciting
cause, there is another principle, to which this pecu-
liar affection of the retina may be partly referred,
that a nerve is unable to persevere in the same kind
of action beyond a certain period, in consequence of
the occurrence of what has been termed exhaustion.”
The term was originally derived from the hypothesis
of the animal spirits, proceeding upon the idea of
there being a limited supply of these spirits in the
nerve, which, by a too long continuance of the action,
was suspended. The hypothesis itself being with-
out foundation, the explanation that is derived from
it must necessarily be so likewise, but in whatever
manner we may explain it, the fact is one of constant
oceurrence, and it frequently assists us in determining
whether an action is to be originally referred to the
operation of the muscles or the nerves.

By combining these two principles or properties of
the nervous system, we seem to obtain an easy

9 Darwin classes the spectra under the two heads of direct and
reverse, the first depending upon the permanence of the im-
pression, the second upon exhaustion ; Phil. Trans. for 1786,
p. 813, et seq., and there appears a real foundation for this
distinction. Perhaps the phenomena that are described by Dr.
Brewster, designated ‘ affections of the retina,” as exhibited in
its insensibility to indirect impressions, and to the impressions of
attenuated light,” Journ. of Science, v. iii. p. 280, et seq. may
be, in some measure, explained by a reference to the effects of
exhaustion and re-action.






116 Hypothesis of Vibrations.

them peculiarly susceptible of being affected by
superstition and credulity. The surprize which such
appearances must occasion to those totally ignorant of
their nature, the terror which is often associated with
darkness, concurring with the weakened state of the
mind and body, must be conceived, in many cases,
adequate to produce the effect, without having recourse
to the idea of any intentional deception on the part of
the individual concerned, or of the miraculous inter-
ference of supernatural agency.?

Another cireumstance which regards the operation
of the mnervous system, and which has beeni thought
to favour the hypothesis of vibrations, is, that the
power of a nerve in transmitting impressions is
destroyed by pressure, while, by the removal of the
pressure, the part regains its power, provided its
structure be not injured. Now, as we have no proof
of the existence of any substance being connected
with the nerve or attached to it, which can be
regarded as the efficient cause of sensation, it would
seem that the effect must be referred to the relation
of the different parts of the nerve to each other, and
this, it is conceived, may be ultimately resolved into
a certain kind of motion among the particles, which
motion is successively propagated from one to the
other, and is counteracted by pressure.

It has been further urged in support of the
opinion, that nervous action essentially consists in

2 The remarks of Dr. Brewster, referred to above, tend to illus-
trate this subject ; Journ. v. iii. p. 290, 1.






118 Tusensibility to Colour.

produces only an imperfeet conception of colour. It
would appear, that in this condition of the organ,
there is not properly a confusion of colours, but that
there 1s either a total incapacity of perceiving colour
generally, or an insensibility to perceive certain
colours, while there is a sufficiently distinet percep-
tion of others.

Numerous cases of this kind are upon record,” and
we have a minute description given wus by Mr.
Dalton of this peculiar defect, as existing in his own
eyes. He informs us, that when he looks at the
prismatic spectrum, he can only distinguish three
colours, which would appear to be blue, yellow, and
purple, while he is incapable of perceiving either
the green or the red rays.” The cause of this defect
1s not known ; we are not acquainted with any phy-

5 One of the earliest is in Phil. Trans. for 1777, p. 260, et seq.
by Huddart ; the person of whom he gives an account, seems to
have had a very clear conception of figure, and of light and shade,
but probably no idea of colour of any deseription.

6 Manch. Mem. v. v. p. 28, et seq. Mr. Dalton ascribes the
defect in his vision to one of the humours of his eye being “a
colonred medium, so constituted as to absorb red and green rays
principally ;" p. 42. but, I believe that this explamation is not
considered as satisfactory. He gives an account of another case,
p- 87..41. We have two cases by Dr. Nicholls, Med. Chir. Tr.
v. Vil. p. 477, et seq. and v. ix. p. 850, et seq.; and one by Dr.
Butter, in Edin. Phil. Journ. v. vi. p. 185, et seq. ; he conceives
it to be a physiological and not an optical defect, while Dr.
Brewster, in his remarks on the case, supposes that it depends
upon a want of sensibility in the retina, analogous to the insensi-
bility of the ear to certain sounds. We have also a case by Mr.
Harvey, in Edin. Phil. Trans. v. x. p. 2538, et seq.; see also two
cases in Brewster’s Journ. v. x. p. 1583, et seq.
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120 Berkeley's Theory.

the constitution,® and to be independent of any
knowledge gained through the medium of the ex-
ternal senses. This opinion was attacked by the
celebrated Berkeley, in a treatise remarkable for its
acuteness and strength of reasoning, in which he
clearly demonstrated, that our knowledge on this
subject is acquired by experience and association.’
This conclusion is fully warranted by many circum-
stances of frequent oceurrence, where we fall into the
greatest mistakes with respect to the distance of
objects, when we form our judgment solely from the
visible impression made upon the retina, without
attending to the other circumstances which ordinarily
direct us in forming our conclusions.’

‘Although Berkeley, in the establishment of his
theory, adduced a variety of facts in its favour, still
he was not able to bring forwards any decisive expe-
riment, from which he could directly deduce its
truth. Fortunately, however, the means of making
an experiment of this kind occurred to Cheselden,

8 When physiologists speak of certain functions or powers as
produced by instinet, it may be presumed that they do not essen-
tially differ from those who consider them as depending upon
what have been termed laws of the constitution; see Young's
Lect. v. i. p- 449; Monro’s Three Treatises, c. 6. sect. 3.

9 « Essay towards a New Theory of Vision.” He thus an-
nounces the object of the essay in the first paragraph: My
design is to shew the manner, wherein we perceive by sight the
distance, magnitude, and situation of objects. Also to consider
the difference there is betwixt the ideas of sight and touch, and
whether there be any tdea common to both senses,” p. L.

' Smith’s Optics, § 160. and Remarks, § 811. . 320.






122 Ideas of Distance.

‘Proceeding then upon the principle, that our ideas
of distance are all of the class which I have named
acquired perceptions, it remains for us to investigate
the circumstances which assist us in forming our
judgment respecting them. We shall find that they
may be arranged under two heads, some of them
depending upon certain states of the eye itself, and
others upon various accidents that occur in the
appearance of the objects. With respect to distances
that are so short as to require the adjustment of the
eye in order to obtain distinct vision, it appears that
a certain voluntary effort is necessary to produce the
desired effect; this effort, whatever may be its

et seq. must either have been one where the cataract had been
incomplete, or where the patient, who was only seven years of
age, was not fully able to comprehend the nature of the questions
which were proposed to him. For if we receive the account
literally, as it 1s given us by the writer, we must conclude, not
only that the patient had correct ideas of wvisible distance, but of
the relative position, and even of the shape and colour of objects ;
ideas which must either be intuitive or have been acquired by
experience. The author has, however, unfortunately overlooked
these circumstances, and endeavoured to invalidate the force of
Cheselden’s reasoning. See the remarks of Prof. Stewart on this
case in Edin. Trans. v. vii. p- 2..4. In alate case of cataract,
which was operated upon by Mr. Wardrop, the observations may
be regarded as confirming those of Cheselden, and are so consi-
dered by the author; Phil. Trans. for 1826, p. 520, et seq. In
the two cases upon which Sir E. Home operated, the patients had
certain indistinct ideas of visible form and colour previous to the
operation, yet in the one where the vision was the least distinct,
in consequence of the greater opacity of the lens, the author con-
siders the results of his experiments as substantially confirming
Cheselden's doctrine ; Phil. Trans. for 1806, p. 83, et seq.
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124 Ideas of Maguitude.

When we are required to judge of still greater dis-
tances, where the object is so remote as that the axes
of the two eyes are parallel, we are no longer able to
form our opinion from any sensation in the eye itself.
In this case we have recourse to a variety of circum-
stances connected with the appearance of the object;
for example, its apparent size, compared with what
we know to be its real size, the distinctness with
which it is seen, the vividness of its colours, the
number of intervening objects, and other similar
accidents, all of which obviously depend upon pre-
vious experience, and which we are in the habit of
associating with different distances, without, in each
particular case, investigating the cause on which our
judgment is founded.”

It is generally admitted that we _]udge of the mag-
nitude of objects by experience and association. We
know that, according to the laws of optics, the farther
an object is removed from the eye, the smaller must
be its image on the retina. We find, however, that
our opinion respecting the magnitude of bodies 1is
quite independent of the size of this image, but that

7 We have an elaborate examination of this subject by Smith ;
Optics, § 138, and Remarks, § 235 ..248, See also Haller,
El Phys. 16. 4. 81. Porterfield enumerates six methods which
are employed, according to circumstances, in the judgments which
we form of the distance of objects; ¢ their apparent magnitude,
the vivacity of their colours, the distinction of their smaller parts,
the mecessary conformation of the eye for seeing distinctly at
different distances, the direction of their axes, and the interposition
of other objects ;” Ed. Med. Ess. v.iv. p. 282 ; also *“ On the Eye,”

v. 1i. p. 409.
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126 Porterfield’s Hypaothesis.

perception? When we speak of two points in space,
as being one above the other, or one to the right of
the other, do we mean to express that there is some
natural and necessary connexion between these points
and their visible position, depending on the strue-
ture of the eye, or on any innate or intuitive per-
ception, or do we acquire our knowledge of visible
position, like that of distance and magnitude, by
the gradual influence of experience and association ?
In the case of a blind man, suddenly restored to
sight, as in that of Cheselden, would he perceive
objects in their erect position, or would he conceive
them to be reversed ? Berkeley, in conformity with
his system, extends his hypothesis to visible posi-
tion, as well as to distance and magnitude, and
supposes that our perceptions respecting it are ae-
quired by experience.” The blind man, according to
his doctrine, would have no coneeption of the relative
position of the two points, until he had exercised
his touch, or had learned from some other source,
that one of them was more distant from the surface
of the earth than the other, and thus associated his
visible with his tangible perceptions.

Porterfield supports the contrary opinion, and
endeavours to prove, that there are certain ideas of
position implanted in the mind, independently of
experience, or of any association with the touch, and

o Essay, § 88..100, p. 108 ..118. Haller, El. Phys. 16.4. 7.
agrees with Berkeley ; yet he seems to consider it as a difficulty.
Smith also refers it to association with the touch; Optics,
§ 185, 6.
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162 Relation to the other Senses.

some medium that has been affected by it. Vet,
if the perceptions gained by the sense of touch
are little subject to error, it must be confessed, on
the other hand, that they are very limited, and that
our knowledge would be confined within a very

narrow range, were we to acquire no ideas but
through this sense.”

The relation which the touch bears to the other
senses, especially to that of sight, is a point that has
given rise to much discussion among physiologists
and metaphysicians, It has been asked, are our ideas
of distance and extension gained by the touch alone,
or by the touch associated with the sight? It has
likewise been asked, how far we are able to acquire
an idea of figure, as distinet from mere extension,
by the sight alone, without the aid of the touch ?°

$ The form and structure of the human hand enables us to
ﬂcquﬁ'e a degree of accuracy in our tangible ideas, much superia'i:
to that of any other animal, but this depends merely upon the
mechanical convenience of the part. There 1s a well known case
of a female in the country, entirely without either upper or lower
extremities, who has supplied the defect of hands by the tongue
and lips, combined with the motions of the muscles of the neck.

6 The celebrated problem which was proposed to Locke hy
Molyneux refers to this point ; whether a blind man, suddenljr
restored to sight, could distinguish between a globe and a cube
which were placed before him, by his sight alone; Molyneux
supposes that he could not, and Locke assents to the opinion ;
Essay, book 2. ch. 9. § 8. Smith agrees with Locke ; Optics,
§ 182 ; but Jurin offers some very powerful considerations in
favour of the opposite opinion ; Remarks on Smith, § 1061..170.
See also the observations of Winteringham, in his Exper. Inq.
p. 250, |






164 Case of Mitchell.

hearing, and yet, as far as we can judge, possess the full
power of receiving the perceptions of external objects,
were they provided with the necessary instruments
for acquiring the impressions of them,

An extremely interesting case of this deseription
lately occurred in Scotland, where a man was born
blind and deaf, yet whose mental powers appear to
have been naturally perfect. He was fortunately
surrounded by kind and intelligent relatives, so as to
enjoy every advantage of which his bodily situation
admitted, for obtaining information by means of the
other extérnal senses, and we are indebted to Mr.
Wardrop and to Prof. Stewart,” for a minute account
of the state of his understanding, and of the portion
of knowledge which he was enabled to acquire. His
conceptions of external objects, most of what may be
termed his general or abstract ideas, were principally
derived from the touch, and it is not a little curious
to observe, with what perseverance he pursued his
investigation of the various objects that were pre-
sented to him. He appeared to possess a peculiar
delicacy of touch, and still more of smell; and by
means of these senses alone he acquired a knowledge
of the nature and presence of surrounding bodies,

7 We have a very ample account of Mr. Wardrop’s Memoir in
Edin. Med. Journ. v. ix. p. 473, et seq. Prof. Stewart’s narrative
of the case, accompanied by a variety of details from Dr. Gordon
and others, is contained in the Edin. Phil. Trans. v. vil p. 1,
et seq.; the same is inserted in the Sd vol. of his « Elements,”
p. 401, et seq. See also a paper by Dr, Gordon, Ed. Trans.
v. iii. p. 129, et seq. and remarks in Ed. Rey. v. xx. p. 402,
et seq.






166 Nerves of Smell.

mucous membrane, named Schneiderian, from the
anatomist who first aceurately described it,” which
lines the internal parts of the nostrils, and more
particularly the turbinated bones. The same mem-
brane, although differing a little in its structure, is
continued over all the parts which communicate with
the mostrils, especially the various cavities or sinuses
that are in the contiguous bones. We may presume
that the sense of smell is exercised, to a certain
extent, by the whole of this membrane, although
some parts of it possess a more delicate sensibility.
The Schneiderian membrane is supplied very plen-
tifully with blood vessels and with nerves ; the latter,
as is always the case with the organs of sense, being
derived from at least two distinct sources, from the
first pair, termed the olfactory, and from certain
branches of the fifth pair.' The olfactory are supposed
to be the nerves which are the proper seat of the

9 See his treatise, De Osse Cribriformi et Sensu ac Organo
Odoratus ; also, De Catarrhis, lib. 1. sect, 2. ch. 1. p. 149, et
seq. ; Haller, El. Phys. xiv. 1. 18. We have views of the anato-
mical relations of the organ of smell in Haller, Icones Anat.
fas. 4, tab. 2. Tabule Narium internarum ; in Santorini, tab. 4.
exhibiting the interior of the nose, mouth, and pharynx; in
Secarpa, Anat. Annot. lib. 2; in Scemmering, Icon. Organ. Hum.
Olfactus ; and in Caldani, Icon. Anat. pl. 101, 2.

1 Haller, El. Phys. xiv. 1, 18, 19. and xiv. 3, 4. We have an
aceount of the structure and disposition of the first pair of nerves
by Hunter; Anim. (Fcon. p. 263, .5; by Secarpa, Anat. Annot.
pl 1, 2. to the second book; by Scemmering, De Basi Encephali,
§ 21 ..80. and Icon. Org. Olfactus, tab, 2, fig. 3, 4, and tab. 3.
fiz. 1; by Vieq-d'Azyr, Planches, No. 16,,20, 27; and by
Metzger, Nervorum primi Paris Historia,
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170 Connexion of Smell and Taste.

impressions. In a variety of instances the same sub-
stances excite the impressions both of taste and of
smell, and although these impressions are generally
supposed to be sufficiently specific and distinet from
each other, yet a close attention to their nature, and
to the manner in which they are produced, leads us
to conclude, that in our ordinary conceptions, we fre-
quently confound them with each other. This
appears to be more particularly the case with the
taste ; many of the impressions which are referred to
the tongue, and are supposed to result from the ap-
plication of sapid particles to it, being really produced
by odorous effluvia affecting the nerves of the nose.’
Some physiologists have carried the idea so far as to
deny altogether the separate existence of the impres-
sions of taste, conceiving that the tongue and palate
are only sensible to resistance, and that theye is no-
thing specific in the nature of their action. This
opinion has been supported by experiments, which,
it must be acknowledged, reduce the operation of
the nerves of taste into much narrower limits than
had been formerly assigned to them. Still, however,
I think there can be little doubt that the nerves of
the tongue are capable of receiving impressions, which
cannot be referred either to those of mere touch, or
to any other of the primary sources of our perceptions,
and that, whereas, in a great number of instances, we
have ideas of smell that are unaccompanied by those

7 We have some judicious observations on the relation which
subsists between these senses in Caldani, Instit. Physiol. cap. 17.
and 18. p. 159, et seqs






172 Sensatvons of Heat and Cold.

render us more dexterous in the use of them, so that
this greater acuteness of the sense must be entirely
acquired by more minutely attending to our percep-
tions. By this means we may either actually in-
crease the force of the perceptions, or without increas-
ing their force, we may be rendered more sensible to
its operation.

$ 8. Sensations of Heat and Cold, &e.

I have already remarked that, besides the organs
of what are usually termed the five external senses,
there are other parts of the body capable of receiving
impressions, which are of a specific nature, and
which give rise to perceptions that are specifically
distinet from those which have been deseribed above,
Some of the most remarkable of these are the sen-
sations of heat and cold, those which attend muscular
motion, those of hunger and thirst, and those of the
sexual organs.

The sensations of heat and cold? are referred, in a
great measure, to the surface of the body, and would
seem naturally to be felt in nearly an equal degree
by every part of it. A considerable difference is,
however, produced in certain portions of the skin,
from their being habitually more or less exposed to
changes of temperature, and there may probably be
an original difference in consequence of the number

9 M. Magendie regards these as a species of what he calls
¢ tact ;" EL Phys. t. 1. p. 150.






174 Seat of these Sensations.

impressions of temperature are not very numerous or
very important.

The seat of these sensations is the same with that
of the touch, and like this, may be referred to the
nerves that are distributed over the cutis.' Yet, it
appears probable that the two sets of impressions are
received by different nerves, because we find that the
sensibility to resistance and to temperature are not
in proportion to each other, either as existing in dif-
ferent individuals, or in the different parts of the
same individual. We have occasional opportunities
of observing this difference in certain morbid eondi-
tions of the body still more remarkably than in the
healthy state. A case of this kind is related by
Darwin,* and they are not of very unfrequent oc-
currence, where the general sensibility of the surface
is much impaired, while it still retains the impres-
sion of temperature, and the reverse, so as to show a
want of correspondence between these two powers,
which, it may be concluded, could only take place in
consequence of their being exercised by different
organs. It must, however, be acknowledged, on the
other hand, that we are not able to observe any thing

1 Mr. Bell remarks, that the muscles are comparatively insen~'
sible to the impressions of temperature ; Phil. Trans. for 1826,
p- 175.

2 Zoonomia, v.1. p.122. See also the account of Dr. Vieus-
seux's case, as drawn up by himself with much minuteness ;
although many of the symptoms are difficult to explain, they
clearly point out the difference between the sensations of touch
and of temperature; Med, Chir. Tr. v, i, p. 221,, 8.






176 Perceptions associated with them.

terity of rope-dancers, tumblers, and jugglers, depends
in a great measure, upon their accurate perceptions
of the contractions of the museles,* a faculty which
in this, as in all other analogous cases, is to be re-
ferred, in some degree, to an original delicacy in
the nerves of the part, and in some degree to custom
and education.

We may presume that it is the perceptions which
attend the contractions of the muscles which the
blind, in many cases, substitute for visible percep-
tions, and even in those who can see, it is probable
that these contractile perceptions, as they may be
termed, are connected with visible perceptions, and
aid us in judging of the form of bodies, and of many
of their mechanical properties. The ideas of tan-
gible extension are principally gained by moving the
hand over the surface of the body, in which act the
muscles connected with the elbow and shoulder are
called into operation. And, upon the same principle,
in ascertaining the thickness of a body, we employ
the museles that connect the thumb with the fingers,
and thus in each case we receive sensations which are
different from those of mere resistance, such as would
be produced by the simple pressure of a hard body
upon a portion of the cutis.

The sensations of hunger and thirst, and of the
sexes, are styled appetites, and consist In uneasy

4 Myr. Bell, in his remarks on what he terms ¢ the nervous circle
which connects the voluntary muscles with the brain,” Phil. Trans.
for 1826, p. 163, et seq., points out the necessity of perceptive
nerves in the voluntary muscles,












180 Perceptions of Pleasure and Pain.

ture ; we have here an appropriate organ, but it may
be doubted whether we have a specific agent, unless
we consider the secretions of the parts as such. In
the sensations which attend muscular contraction, the
will may be considered the agent, while the whole
of the muscular system and the nerves of voluntary
motion may be regarded as the appropriate instru-
ments.

We have now been considering the nature of
sensation, from whatever cause excited, as an effect
produced in some part of the body by a certain agent,
this effect being transmitted by the nerves of the
part to the brain, where it constitutes a perception.
According to this view of the subject, sensation would
appear to exist in the nerves, and perception in the
brain, or at least these are the agents by which the
faculties are respectively exercised.” But although
this may appear the most consistent view of the
subject, still it leaves some points unexplained ; one
of these respects the manner in which we acquire our
perceptions of simple pleasure and pain, and refer
them to their proper seat. '

These sensations must be regarded as distinct from
any that have yet fallen under our consideration,
and they would appear to be excited by a different
process. In every part of the body which is pro-
vided with nerves, we possess a degree of feeling

6 This is substantially the doctrine of Parry, Pathology, § 578,
although it appears to differ from it, in consequence of the
distinction which I have thought it necessary to make between

sensation and perception.












‘184 Re-action.

that a pathological hypothesis was formed, which has
long been a favourite doctrine of the schools of medi-
cine, according to which all these trains of actions are
referred to the operation of a specific principle, which
has been named the vis medicatrix nature. But we
may venture to affirm, that there is no foundation
for this mode of reasoning, as these trains of actions
can be referred to no one physical principle, and only
agree in their final cause. They resemble each other
only in exhibiting examples of the admirable order
which pervades all parts of the universe, and which
we observe as well in the inanimate, as in the ani=
mated parts of creation.

There is a peculiar operation, which is confined to
the living body, which tends to preserve the machine
in its proper order, and to regulate its motion, which
has been styled re-action.®* This more nearly ap-
proaches to what may be regarded as a specific prin-
ciple, and may perhaps be considered as a mode of
self-adjustment, which operates in all cases upon the
same substances, and by the intervention of the same

¢ For a variety of valuable observations on this affection of the
living system, I shall refer to the Pathology of the late Dr.
Parry, a work containing many profound and sagacious remarks
on the actions of the animal cconomy and their connexion with
each other ; § 581, et seq- These sections contain many curious
illustrations of the self-adjusting operations. Some important
ohservations on the power of re-action will be found in an essay
of Dr. M. Hall’s, On the Effects of the Loss of Blood, in
which the author offers a salutary caution to the 'inexperienced
or unobserving practitioner against the improvident use of the
lancet ; Med. Chir. Trans. v. xiil. p. 121, et seq.












188 Hypoihesis of Berkeley.

hension of this subject will probably always elude
the grasp of the human faculties; but it does not
fall within our province to discuss its merits. The
object of physiology does not consist in refined
speculations upon the essence of matter, but in
observing the changes which are produced upon the
living body, and the connexion which these changes
bear to each other.?

« Theory of Vision.” But the subject, unlike the former, is not
capable of an appeal to observation and experiment., He has,
however, the merit of showing that the opinion which he com-
bats is founded rather upon authority than upon any demon-
stration of its truth, and that if we admit it, we do so more from
its being a convenient method of expressing our conceptions, than
from a convietion of its correctness. We accordingly find, that
all the attempts that have been made to refute Berkeley’s hypo-
thesis have consisted rather in an appeal to popular feeling than
in strict philosophical deduction, FEven Reid, after arguing with
considerable acuteness and efficacy against the ideal hypothesis,
deserts his vantage ground, and calls in the aid of certain princi-
ples, the existence of which is at least as questionable as that
of any part of the system which he combats. It may be re-
marked, that the fundamental position upon which Berkeley's
theory vests, is clearly stated in the writings of Malebranche,
although it does not appear in what degree Berkeley derived his
doctrine from this source. There is, however, a degree of simi-
larity, as well in the character as in the writings of these philo-
sophers, which renders it not improbable that Berkeley must have
beén acquainted with the ¢ Search after Truth.”

3 It has always, I confess, appeared to me, that the dread with
which it has been so much the habit of most of the modern
metaphysicians to view the speculations of Berkeley, as leading to
sceptical opinions with regard to the important topics of religion
and morals, is entirely without foundation. 1 should as soon
expect that a student of physiology would doubt whether he






190 System of Locke.

divisions, which he termed ideas of sensation and
ideas of refiection. ~The first, comprehending the
knowledge which we immediately derive from the
impressions of external objects; the second, the ideas
which are produced by the operation of the mind
upon the materials which it had already acquired,
from the impressions made upon the senses. Ac-
cording to the nomenclature which has been em-
ployed in this work, the first may be termed percep-
tive ideas, the second intellectual ideas.®

There is no question in the whole circle of the

‘and admirable reflection ; he places his thoughts, right or wrong,
in so clear a light; distinguishes and discards all trifling and
merely verbal disputes; makes us understand ourselves so un-
equivocally, in the words which we employ, and in the subjects
upon which we are meditating; that we know not any work
that could be named in which the exercise of thinking may be
so safely taken. This is néver so strongly felt as when we come
~to his writings, fresh from the pages of some modern metaphy-
siclan. It is like changing the smoky atmosphere of a city for
some pure and mountain air; the mind feels as if it were in-
haling health from the very thoughts which it breathes ; so much
singleness and directness and integrity is there about all his
opinions ; such a eontempt for paradox, such superiority to all the
little tricks by which the common-place thoughts of common-
place minds are trimmed out in the present day ; and decked, if
we may so express ourselves, in the mere cast off clothes of real
learning and physiology.” v. xxvi, p. 487, See also Enfield’s
History of Philosophy, vol. ii. p. 538, 9. Locke effected for
metaphysical science what Haller did for physiology ; he showed
us the limit of our knowledge, and pointed out the subjects which
were the best suited for future inquiry. !

6 These terms nearly coincide with Hartley’s ideas of sensation

and intellectual ideas; On Man, Introd. v. i p. il






192 Hypothesis of Materialism.

It is argued by the materialist, that different
kinds of matter possess different and specific kinds
of properties ; some bodies are hard, others elastic,
some are endowed with what we term life, others
are destitute of it. Living substances again have
their distinguishing properties ; the muscles are con-
tractile, and the brain is sensitive. These proper-
ties of the muscles and of the brain are supposed
to be mnecessarily attached to the respective sub-
stances, and to be incapable of existing without them ;
we can have no contraction without the muscular
fibre, and no sensation without nervous matter. But
besides sensation, a certain part of the nervous
system, the brain possesses another set of properties,
peculiar to itself, which have been termed mental,
and which collectively are supposed to constitute
mind. Mind, therefore, is a faculty, or set of facul-
ties, belonging to the brain, in the same way that
contraction is the property of the muscle. It is
argued, that we can have no conception of the exist-
ence of mind, except as attached to the brain, that it
is derived from external impressions acting upon the
brain, through the intervention of the organs of
sense ; that it is more or less perfect, according to the
perfection of the brain and its appendages ; that it is
co-existent with this organ and partakes of its diseases.”

7 As this question has been very clearly stated by Mr. Belsham,
I shall insert the positions which he has advanced in favour of
materialism, in what respects the physiological considerations.
¢« When there is no organization, as far as our observation ex=
tends, there is mo perception. Wherever such an grganic strues






194 Hypothesis of DLnmaterialism.

and to shew their physical connexion with each other
and with the brain. Nothing, however, of this kind
can be accomplished.® We observe, indeed, a certain
correspondence between the development and inte-
grity of the brain, and the perfection of the intel-
leet; but this is explained upon the principle, that
whatever be the primary cause of mind, the brain is
the organ by which it is manifested, and that, conse-
quently, the proper condition of the organ is as
essential, as that of the faculty by which it is
directed.

The controversy, therefore, .as far as it is not
merely verbal, appears to turn principally upon the
two following considerations : first, do the phenomena
of mind bear such a resemblance to those which are
usually aseribed to matter, as to justify us in placing
them in the same class, and attributing them to the
same organ? And, secondly, is the relation be-
tween the condition of the brain and the state of the
intellect, such as to indicate that a necessary con-
nexion exists between them.

Our reply to the first of these questions may be
founded upon the same kind of reasoning which we
-employ in the subdivision of what are ordinarily
termed the physical properties of matter. "There are
certain phenomena, which, from their analogy or
resemblance, we class together under the denomina-
tion of mechanical, referring them all to the operation

§ On this subject the remarks of Mr. William Belsham appears
to me to be very much in point, I would almost say conclusive ;
Essays, No. 13, v, 1. p. 312, et seq.
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opinion. It may be farther urged against the imma-
terialist, that his decision is founded upon our igno-
rance ; that (to pursue the analogy of the subdivision
of the physical powers) in the same way that we
have discovered galvanism and magnetism to be
modes of electricity, so future discoveries may assi-
milate mind to matter, demonstrate their necessary
connexion with each other, and shew their points of
analogy and resemblance. I will not presume to
prescribe limits to our discoveries, either in physical
or in metaphysical philosophy, but it may be fairly
argued that, until such discoveries are made, or until
we have some indication of their probability, we are
impeding the progress of knowledge, by assuming a
possible occurrence as the basis of an hypothesis,
and that the cause of truth and knowledge is more
effectually served, by arranging phenomena according
to their actually ascertained differences, than by
attempting to generalize possible, or even imaginary
resemblances.

The materialists have, however, seldom gone so
far as to assert, that they could point out any real
resemblance between the properties that are referred
to matter and mind respectively, under the titles of
physical and intellectual. But they allege, that the
division rests entirely upon the definition which is
applied to the former. The immaterialists, it is said,
assume a series of properties, which they style physi-
cal, and which they restrict to what they denomi-
nate matter; but it is maintained that this division
is altogether arbitrary, that we are entirely unac
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matter and mind, or the mode in which they act
upon each other, is at present completely unknown,
nor do I think that we are in possession of any me-
thod of investigation by which it is probable that any
additional light will be thrown upon the inquiry.’

I have stated that impressions made upon the
external senses, and carried to the hbrain, produce
perceptions, and that these constitute the origin of
all our knowledge of the properties and qualities of
bodies. We are ignorant of the nature of the pro-
cess by which this train of actions is produced, but it
appears certain, that some permanent change is left

3 It were well if on this, us on most other points in which
the conduct of the understanding is concerned, we were to follow
the suge counsel of Locke, and not attach too much importance
to questions that are beyond our power ever to decide upon, or
which, after long discussion, are finally resolved into mere verbal
controversies. See the Introduction to his Essay, especially,
§ 2, 7. Before I dismiss the subject, I may remark, that the
doctring of materialism has been proposed under two forms or
species, which differ very essentially from each other. The one
which I regard as the least incorrect, is that which was supported
by Priestley, and which rests principally upon the alleged
impossibility of defining matter, or of drawing a distinction be-
tween the supposed properties of matter and spirit. The other
species of materialism is that in which the phenomena of mind
are conceived to depend upon some peculiar substance, which is
thought to be of a more refined nature than that which enters
into the composition of the body generally ; such as the materia
vite, electricity, or the imaginary ethereal fluid, which has
horne so conspicuous a part in both our physical and our meta-
physical hypotheses. By a very singular inconsistency, we find
that some of those who have been the most warm opposers of what
we may term the nominal materialism, have been the nd':'ucz;l.lt_e; of
this more gross and palpable form of the doctrine, :
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become fainter, and then another, which was more
vivid, seemed to be laid upon it, or substituted in its
place, which, in its turn, was superseded by a new
appearance. During all this succession of scenery,
I do not recollect that, in a single instance, I saw any
object with which I had been previously acquainted,
nor, as far as I am aware, were the representations of
any of those objects, with which my mind was the
most occupied at other times, presented to me; they
appeared to be invariably new creations, or at least
new combinations, of which I could not trace the
original materials.

The circumstance which I at the time considered
to be so eﬁxtraordinary, that the motion of the spee-
tres followed that of the eye, has been also observed
by Dr. Brewster, and must therefore be regarded as
not so anomalous a fact as I, at the time, considered it
to be.! Dr. Hibbert supposes this motion of the
spectres to prove that the retina itself is the seat of
these morbid impressions, and this is the conclusion
which naturally presents itself to the mind on the
first view of the subject.® DBut perhaps upon fur-
ther reflection, we may find reason to doubt of the
correctness of this opinion. In the first place we
have no independent evidence of the eye itself being
affected in these cases, while there is every reason to
suppose that the brain is the primary seat of the dis-
ease. And, in the next place, if we inquire why the
mental spectres appear to oceupy any definite portion

» Journ. of Science, v. i1, p. 8, O.
= Phil. of Apparitions, p. 249,.1.












210 Systems.of Locke, Hartley,

have been overlooked by the most casual observer,
and frequent allusion is made to it, as well by the
philosophers as by the poets and orators of antiquity.
It was correctly described by Locke, who appears to
have been the first writer that had a clear coneeption
of its importance in the regulation of our thoughts
and actions.” Since his time it has formed a promi-

nent feature in all our metaphysical systems, and
Hartley made it the basis of his theory, forming, as it
were, the connecting link between all the vital ope-

3 Locke, after remarking that “some of our ideas have a
natural connexion and correspondence one with another,” goes on
to state, that < there is another connexion of ideas wholly owing
to chance or custom: ideas, that in themselves are not all of kin,
come to be so united in some men’s minds, that it is very hard to
separate them ; they always keep in company, and the one no
soomer at any time comes into the understanding, but its associate
appears with it ; and if they are more than two which are thus
united, the whole gang, always inseparable, show themselves
together.” Essay, b. 2. ch. 83. § 5. v. i. p. 420. In the remain-
ing part of the chapter he points out the influence which the
association of ideas possesses over many of our principles of action
and modes of thinking. The germ of Locke’s doctrine may,
indeed, be found in Hohbbes ; he says, ¢ when a man thinketh on
any thing whatever, his next thought after is not altogether so
casual as it seems to be;” and, referring our ideas to “motion
within us,” he supposes that the first motion has some effect in
bringing on the second; Treatise on Human Nature, p. 104.
Berkeley also describes the fact with his usual clearness and
brevity of expression; he says, “that one idea may suggest
another to the mind, it will suffice that they have been observed
to go together, without any demonstration of the necessity of
their co-existence, or without so much as knowing what it is
that makes them so to co-exist.,” New Theory of Vision, p. 16.
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suggest themselves to the mind, but those with which
the physiologist is the most immediately concerned
are the associations which take place with muscular
confractions.

Darwin lays it down as a law of the animal cecono-
my, that all animal motions which have occurred
at the same time, or in immediate succession, become
co connected, that when one of them is re-produced
the other has a tendency to accompany or succeed
it. Many of those trains of action, which are the
most commonly employed in the ordinary concerns of
life, are conmected together by association; and
although, in the first instance, there is, as far as we
can percelve, no necessary connexion between the in-
dividual actions, and they might even have been as-
sociated by mere accident, yet if the conjunction be
sufficiently repeated, an association is formed, which
can never afterwards be broken. The force of asso-
ciation is so powerful, and its effects are so universal,
that it is often difficult to decide, whether any parti-
cular actions are conmected together by association,
or by some other principle of the constitution.

This difficulty may sometimes be resolved. by in-
quiring into the cause of these complex actions, and
observing how they were originally acquired. A

direction of our inquiries and the nature of the information
which we store up in the mind, depend very much upon the
kind of association which we the most frequently employ;
Zoon. v. i. p. 49 , . 5. Priestley’s Hartley, Introd. Essays, No. 2.
contains “ a general view of the doctrine of the association of
ideas,” which may be perused with advantage.












216 Efects of Habit.

by some metaphysicians, to be confined to the volun-
tary actions, or, at least, to such as were originally so,
although they may have subsequently become invo-
luntary. But this limitation appears to be incorrect ;
the perceptions, the intellectual operations, and even
the physical functions, are all of them considerably
influenced, and, in some instances, even vm::ﬂnpl{:-:telj;:~
reversed by the effects of habit.

But, although the operation of habit is to be
observed perhaps equally in the mental and in the
physical part of our frame, yet the course of our
inquiries will naturally lead us to regard it more as it
respects the bodily constitution. And whether we
contemplate it as affecting the functions, both intel-
lectual and sensitive, or the operation of external
agents upon the system, we shall find its influence to
be almost universal. In the accommodation to
cireumstances, which is the result of habitual action,
we may pereeive the operation of what I have termed
the principle of self-adjustment; but, in this case,
the effect being brought about slowly or almost im-
perceptibly, the action is less observable, and the

~successive steps of the operation are often not to be
detected. Some of the most remarkable imstances
of the changes induced by habit are in the nutritive
functions, where the digestive organs wmust have
experienced a complete alteration in their mode of
acting upon bodies, so as to render those substances
digestible, and even salutary, which were originally
inert and indigestible. In this case we are led to
conclude, that the seeretions of the alimentary canal
must have experienced such an alteration, as to
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us, so that the only intimation which we obtain
of their existence is conveyed to us by the ear.
Without knowing how the change is actually
effected, we, by an act of volition, produce the
same change in the larynx or mouth, and thus
produce the same sound. It has been conjeetured,
that we learn by repeated trials what peculiar
sensation in the muscles of the organs is excited
by their contraction, and the consequent emission
of certain sounds, and that when we wish to re-
produce the same sound, we begin by re-producing
the same sensation through the intervention of the
muscles.* But this supposition only removes a part
of the difficulty, even supposing this experimental
process to have been gone through, of which, I
conceive, we have no proof, and are certainly altoge-
ther unconscious.

§ 4. Sympathy.

One of the most distinguishing peculiarities of the
animal frame, unlike any thing that we behold in in-
animate nature, is the conmnexion subsisting between
different parts, which we term sympathy.” There is

s+ Hartley on Man, ch. 1. sect. 8. prop. 21. v. i. p. 107 .. 9.

5 Darwin, in treating of the effects of sympathy, as is too fre-
quently the case, has involved the subject in a series of meta-
physical subtleties; Zoon. seet. 1. § 1. v.i. p. 441, et seq.
Parry defines sympathy as follows : < When, from a cause imme-
diately acting on one part, so as to produce sensation or motion,
either or both of these effects is produced on another part, that
second effect is called sympathy, Thus, in inflammation of the
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220 Smitl’s Theory.

Jjeeture that it is the immediate agent i these opera-
tions.

I have been speaking of sympathy as affecting
different parts of the same body, but its operation
1s more wonderful as affecting different individuals.
Besides the mental impressions of a sympathetic
kind, which, like other complex intellectual pro-
cesses, depend upon a number of associations, origin-
ating from various causes, there is a kind of physical
sympathy, by which, from observing pain or suffering
in another, the body becomes actually affected in a
similar manner. This subject has been ingeniously
illustrated by Adam Smith, and forms the basis of
his beautiful, although perhaps fanciful theory of
morals. He observes, that the source of our compas-
sion for the sufferings of others arises from the fa-
culty which we possess, not only of imagining our-
selves in the situation of the sufferer, but of actually
being affected, to a certain extent, with the same
painful sensation. ¢ When,” says this writer, “we
see a stroke aimed and just ready to fall upon the leg
or arm of another person, we naturally shrink and draw
back our own leg or our own arm, and when it does
fall, we feel it in some measure, and we are hurt by
it as well the sufferer.” ” '

7 Theory of Moral Sentiments, v. i. p. 4. See the same idea
expanded in Stewart’s Elements, ch. 2. sect. 1. v. 1ii. p. 153, et
seq. On Sympathetic Imitation. The remarks of this writer are
always interesting and elegant, but, it must be acknowledged,
that they are frequently diffuse, and deficient in that correct pre-
cision, which is so desirable in metaphyvsical discussions,
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kind, as being involuntary. Upon the whole, I am
disposed to regard this class of actions as specific,
and not explicable by any of the powers which are
generally admitted, as regulating the operations of
the living body.

§ 5. Instinet.

A principle of great importance in the animal
ceconomy, both as regards the individual, and the
relation which subsists between different individuals,
is instinet. It may be defined ? a capacity for per-
forming by means of the voluntary organs, certain
actions which conduce to some useful purpose, but of
which purpose the animal is itself ignorant.! It is

9 A more concise definition has been proposed; spontaneous
mmpulse to certain actions not accompanied by intelligence. Reid
‘defines it, *“ a natural blind impulse to certain actions, without
having any end in view, without deliberation, and very often with-'
out any conception of what we do.” On the Active Powers,
Ess. 3. ch. 2. p. 103. I may remark, that the chapter on in-
stinct, although, like every other part of Reid’s works, deserving of
an attentive perusal, is upon the whole vague and indeterminate,
Cabanis describes instinct to consist in determinations made by
the animal, independent of its volition; Rapports, t. 1. p. 86.
He afterwards defines it more precisely, ¢ Le produit des excita-
tions dont les stimulus s’appliquent a l'interieur.” p. 137. We
have a further and more detailed account of it in t. ii. p. 388, et
seq. ; but in this, as in other parts of his work, he confounds the
action of the organic functions with the effects of instinct.

1 M. Magendie applies the term instinct more generally to
s des penchants, des inclinations, des besoins, au moyen desquels
qls sont continuellement excités et méme foreés a remplir les in-
tentions de la nature.” EL Phys. t. 1. p. 207. According to
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the nerves or muscles.  We must here suppose that a
particular state of the brain exists, similar to what, in
human beings, is gradually induced by reason or ia-
struction, which prompts to a train of actions, as far as
we know, connected together only as they tend to one
ultimate object. When an animal for the first time
receives those feelings which mduee it to prepare for
its young, it can have no conception of the events
which are to follow; it can form no idea of the na-
ture of its offspring, of its wants, nor, in shert, of
any thing connected with it. We must therefore
suppose, that a part of its ceconomy consists in hav-
ing certain impressions made upon the brain at certain
periods, corresponding to the time of laying the eggs,
which lead to the same effect, as if these impressions
had resulted from causes which induce analogous
actions in the human species.

The above is one of the most complicated cases of
instinet ; there are some where the effect appears to
be the result of a direct impression upon a nerve or
an organ of sense, and when the impression is_fol-
lowed by a certain action, similar to what, in a hl;g.fn;l.ll
being, we should attribute to association. To: this
may be referred the natural dislike or anfipathy
which animals experience to certain articles of food,
which are not suited to their digestive organs. It
would appear that, in these cases, they are principally
guided by the smell, for there are remarkable in-
stances, where this sense seems to direct them, even
in opposition to the most palpable evidence of some of
the other senses. There is a species of Stapelia,
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132 Relation to the Nervous System.

tively, we find that there is a gradation in the coms
parative size of the brain and nerves, which corres-
ponds to the state of their faculties. In Man, where
reason exists in the greatest degree, and where instinet
holds a subordinate place; the brain is the largest, in
comparison to the rest of the nervous system. In
quadrupeds and birds the size of the bram decreases,
while that of the spinal marrow and nerves increases ;
this comparative scale goes on through the amphibia
and fish, until we arrive at some of the insect tribes,
which, although they possess a variety of organs and
many elaborate functions, yet have very small and
imperfeet brains. And we observe that the faculties
of reason and instinct bear a respective ratio to the
comparative size of the brain and nerves. In quad-
rupeds we have very decisive proof of the operation
of instinet, although still with an evident portion of
reason ; in cold-blooded animals instinet very much
predominates, and to this faculty we shall probably,
upon matute reflection, refer many of the varied
operations of the insect tribes, their variety and per-
fection depending rather upon the variety and per-
fection of their organs of sense and motion, than
upon the nature of the principle which directs the
actions.

The operation of instinet, as observable in the in-
ferior animals, is so remarkable, that the existence of
this principle in them has seldom been doubted. It
has, however, been called in question by Darwin ; he
argues that the effects of instinet should be always
uniform, and proceed precisely in the same track, as
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best manner that is within its power. But there is
one circumstance, which I regard as an unanswerable
proof of the existence of instinet ; that there are many
animals, whose whole duration is only for a short
space of time, at a certain period of the year; they

can therefore never see their parents, and of course

derive no benefit from the experience of their prede-
cessors. Yet in their habits they exactly resemble
them, and have gone on so, precisely in the same
track, for hundreds of generations. This applies to
several of the insect tribes, whose habits are often ex-
tremely curious, and exhibit much of what might be
called ingenuity and contrivance, did not its uniform-
ity prove it to be instinctive.

It has been a subject of contention among meta-
physicians whether man possesses any thing which can
properly be called instinet, or whether those actions
which, at first view, appear to be of this description,
are not more properly to be referred to other sources.
Reid, and most of the Scotech writers, have supposed
that we possess a great variety of principles that are
innate, or at least originate from the nature of our
constitution, independent of any external circum-
stances. 'The disciples of Locke, on the contrary,
have very much diminished the number of these
original qualities, and have endeavoured to account
for the effects, by the operation of various agents,
directed by association, sympathy, imitation, and
some other of the principles which have been de-
seribed above. That these innate principles have been
multiplied to an unnecessary, or cven a ridiculous
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236 Liffects of Imagination.

nally received.” This constitutes the imagination,
which thus becomes the source of a new set of feelings,
often more powerful than those immediately derived
from the direct impressions of external objects.® It
belongs to the moralist and the poet to trace the
effects of the imagination upon the passions and the
feelings, but its influence upon the corporeal functions
strictly falls under the cognizance of the physiologist.
Many facts clearly prove that the imagination can
affect, not only the nervous system, which might
be supposed the more immediate subject of its
operation, but that it can act upon the circulation, the
respiration, the digestion, and, in short, that it 1s
one of the most important agents in the animal
ceconomy. In medical practice, its effects are the
subject of daily observation, and present at one time
the most powerful obstacle, and at another the most
active assistant, to the exertions of the physician.
The history of medicine abounds with examples of
its influence, and the greatest sagacity is requisite to

7 Darwin employs the term imagination in a somewhat dif-
ferent sense ; he does not think it necessary that the ideas should
be combined in an order different from that in which they were
originally received ; he appears to resolve it nearly into recol-
lection or memory ; Zoon. v.i. p. 43, 130. Indeed, very much
the same idea was entertained by Hobbes; he defines imagina-
tion, ‘ coneeption remaining, and by little and little deeaying.”
Treatise on Human Nature, p. 4 ; he speaks of imagination and
conception as very nearly synonymous terms.

8 Montaigne’s Essay on the Force of the Imagination, b. 1.
ch. 20, affords a curious and amusing specimen of the combination
of sagacity and credulity. P’
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he employed them in cases apparently of the most
opposite nature. The effects were astonishing : obsti-
nate pains of the limbs were suddenly cured, joints
that had been long immovable were restored to mo-
tion, and, in short, except the renewal of lost parts, or
the change of mechanical structure, nothing seemed
beyond their power to accomplish,” Had we the
imagination at all times under our controul, we
might dispense with a large part of the materia me-
dica. Undoubtedly, upon this principle, we must
explain many of the pretended miracles of ignorant
ages and nations. The facts are true, but the infer-
ence from them is false. In some cases the vulgar
were imposed upon by designing impostors, but not
unfrequently we may conclude, that both parties were
equally the dupes of their eredulity.

If we admit the justice of these remarks, it will
induce us to advance a step farther in our investiga-
tion, and to ask, whether the imagination may not
actually produce a state of the system, which shall
constitute a specific disease. It has been observed by
medical writers, that a disease has been unusually
prevalent at a particular pmmd when there has
appeared no external cause to which this increased
prevalence could be reasonably assigned, while at the
same time, from certain circumstances, the disease
in question has been more than ordinarily the object of
attention. That this might be the case with diseases
of the nervous system, is sufficiently intelligible, as in

9 Of the Imagination, as a cause and a cure of disorders, &c.






240 Remarks on Dr. Alison’s

APPENDIX,

SINCE the preceding chapter was written, I have
been much gratified by the perusal of Dr. Alison’s
elaborate essay on Sympathy, published in the
second volume of the Edin. Med. Chir. Trans. p. 165
et seq. His definition of physiological sympathy,
although perhaps somewhat longer than necessary, I
conceive to be correct and appropriate. The term
sympathy, he remarks, “is correctly applied to all
combinations or successions of the vital phenomena
presented by different parts of the body, which we
observe so generally, that we judge them not to be
accidental, which are independent of the will, and
not owing to any necessary dependence on one
another, which we can refer to other ascertained laws
of the animal ceconomy, of the living actions of the
parts thus simultaneously or successively affected.”
p. 166. He divides the effects of this principle into
those that produce sensations merely, and those that
produce actions, but it is to the latter of these that
his observations are exclusively directed, although, I
may remark, that most of his statements will apply
equally to both of these cases.

The cause of these actions, or the nature of the
connexion which subsists between the primary and
the consequential change, is fully considered by the
author. He gives many reasons for the opinion,
which was maintained by some of the most eminent
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242 Remarks on Myr. Bell's Opinion.

voted to the consideration of Mr. Bell’s hypothesis
respecting the nervous system, the relation of its
different parts to each other, and to the actions of
the animal ceconomy in general. It would be im-
possible for me to follow Dr. Alison through all his
reasoning, but I shall state, as the result produced
upon my mind, after an atfentive perusal of the
whole, that he is suecessful in showing that the ap-
propriation of what Mr, Bell terms the respiratory
nerves, to those muscular contractions which are
directly or indirectly connected with the function of
respiration, is not strictly correct, and that the anato-
mical connexion between these nervés is not suffi-
cient to explain the sympathy which exists between
the different organs that are concerned in the exer-
cise of this function. I think it due to Dr. Alison
to remark, that in criticizing the opinions of Mr.
Bell, he pays & very high tribute to his merits as an
anatomist and physiologist, and that his observations
are delivered in that candid and philosophical spirit,
which indicates a mind bent rather on the attainment
of truth, than on the mere establishing of a particular
set of opinions.

Dr. Alison remarks upon a passage in my first
volume, where I have spoken of the respiratory nerves
of Mxr. Bell as not under the control of the will, and
as not capable of producing perceptions. The inac-
curacy of this passage, as I conceive, depends princi-
pally upon my supposing Mr. Bell’s system of respi-
ratory nerves to be exactly coincident with his non-
symmetrical nerves, but which, as Dr. Alison states,
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246 - Nature of Volition,

with the brain, while the exercise of volition requires
the co-operation of the brain, nerves, and muscles.
Whatever volition is formed in the mind, it eannot
‘be carried into effect unless the nerve and the muscle
be in a sound state. The manner in which this
singular process is accomplished is very much con-
cealed from our view. All that we certainly know
is, that the mind forms a volition; this is accom-
panied with a consciousness of power, and imme-
diately the effect is produced. For example, we will
to move the arm in a certain direction, and, provided
the nerves that conneet the arm with the sensorium
commune and the museles of the part be in a sound
state, the arm is immediately moved.

It becomes an interesting object of inquiry, what
takes places in this process, what are the intermediate
links in the chain of actions between the feeling in
the mind and the motion of the limb. The act of
‘volition induces a certain state of the brain ; this is
in some way propagated through the nerves, these
again act upon the muscles in some peculiar manner,
and, lastly, the muscular fibres are shortened, and
thas move the joint in the required direction. That
the will originates in the brain, in the same sense
that our other intellectual feelings arise there, we
can have no reasonable doubt, although, as forming a
part of the mind, we may conclude that something
besides the mere modifications of matter is concerned
in the operation. There are abundant facts that
prove the nerves to be the media through which the
will acts, and indeed, according to the view of the
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produced. Both these kinds of motions, however,
may be said to be voluntary, because they are both
brought about through the medium of the will,
although in the latter case the motion is not the
direct object of volition.

I have stated that a consciousness of power enters
into our feelings of volition, and we must inquire in
what this immediately consists, or in what way our
sense of power 1s exercised.” = The power which
attends our volitions is absolutely directed to the
contraction of certain muscles, but these are not the
objects of our will, because we are frequently uncon-
scious of the contractions. When we wish to effect
a particular motion of a muscle, we induce a certain
state of feeling, which we know by experience has
been previously associated with the same muscular
action. This feeling we appear to be able to repeat
at piemre, and to it succeeds the desired motion;
our idea therefore of power consists in the recollec-
tion of the feelings which accompany our motions.
But here, as on so many former occasions, although
we are able to trace back certain successive steps in
the order of actions, we see no connexion between

5 Reid has offered some strictures upon the account of power
which is given by Locke; On the Active Powers, ch.ii. p. 22,
et seq. Many of the remarks I comceive to be just, but I
apprehend that the more important error into which this acute
philosopher has fallen, consists in his considering power to be
represented by a simple idea. The objections of Hume against
the existence of the idea of power depend, I think, principally
upon his supposing that it must be a simple idea ; Inquiry, sect. 7.
Essays, v, 1. p. 77, et seq.







252 Involuntary Motions.

suppose the existence of an external ecause as much
in these, as in voluntary motions; the essential dis-
tinetion between them consists in the relation which
they bear to volition. Among the involuntary mo-
tions may be classed the contraction of the heart and
perhaps of the diaphragm :¥ almost all the muscular
fibres, that are spread over expanded membranes, act
independently of the will, as well as those that are
attached to vessels of all deseriptions, such as the
capillary arteries and the absorbents. All muscles
are subject to involuntary motions in certain diseased
states of the body, and there are some which partake
of the two modes of action; but, for the most part,
each kind of motion belongs exclusively to its appro-
priate muscle.

Before volition can be exerted, it is necessary that
a motive exist in the mind, and henee it follows that,
strictly speaking, there can be no voluntary motions
in new-born infants. One of the first actions that
is performed after birth is swallowing, but in this
case there can be no exercise of volition, as there
is no conception of the nature of the action, and
in short no mental feeling of any kind in existence.

This I consider as a clear case of the opera-
tion of instinet; where a series of actions is
performed, so as to accomplish an important object
in the animal ceconomy, which is attended with

principle of action in the two cases. Parry does not appear to
have distinguished between voluntary and involuntary motions
with his usual accuracy, nor to have correctly marked their rela-
tion to each other ; Pathol. § GOS8, . 0.

* See the remarks of Dr. Philip as referred to in p. 243.
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stance in the structure or organization of the muscles
of involuntary motion different from that of the
muscles which become subject to the will? We
might previously suppose that some difference does
exist, because we find, with a few exceptions, that
the corresponding muscles in different individuals
agree in the relation which they bear to the will,
In a sound state of the body the muscles subservient
to speech and loco-motion are completely voluntary,
the muscles that belong to the circulation are invo-
luntary, while there are others that are of an inter-
mediate nature. Now this difference appears to
depend in great measure, if not altogether, upon the
source whence the muscles derive their nerves. The
nerves which place a muscle under the control of the
will are derived immediately from some part of the
brain or spinal cord, and we may generally observe
a proportion between the degree of voluntary motion
and the quantity of nerves with which a part is
furnished. The other office of the mnerves, that by
which all the parts of the system are connected
together into one whole, and endowed with mere
sensation, seems to depend more upon the nerves
that proceed from the ganglia, and it is probably to
the ganglia that the perceptions of the internal organs
are always in the first instance referred.

We may then conclude, that there is something
in the original structure of the part which places it
under the control of the will. It appears, however,
that the voluntary motions are at first involuntary ;
by degrees the will acquires its power over them,
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It is not the circulation alone which is affected by
the passions, nor do they act merely by increasing ox
diminishing the vital energy of the whole system,
Particular organs seem to feel the effect of particular
mental emotions ; fear and joy act upon the heart,
surprise appears more especially to affect the respi-
ration, and grief the digestive organs. We shall find
a clear indication of this connexion in our common
forms of speech, which must have been derived from
observation and generally recognized, before they
could have become incorporated with our language.
~ The paleness of fear, the breathlessness of surprise,
and the bowels of compassion, are phrases sanctioned
by the custom of different ages and nations.” |

It was probably from dwelling upon considerations
of this description, that Bichat was led to form
what appears so singular a conclusion, that the
organic functions are the primary seat or origin of
the passions.* Nothing, however, appears to me
more clear, than that the ordinary conception on this
subject is the correct one; that the passions are, in
the first instance, mental operations, and of course
conneeted, like other operations of this kind, with
the nervous system. They originate, according to
circumstances, either from impressions made by ex-
ternal objects, from certain internal feelings, or from
ideas ; all of these distinet sources being more or less

3 Parry mentions many instances where certain mental emotions
produce a peculiar effect upon certain secretions ; Pathol, § GGO.
4 Sur la Vie et la Mort, par. 1. art.G. §1,.3. p. 36,.50.
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make a greater or less impression upon the mind,
and consequently become associated, in various ways,
and with various degrees of force, with our mental
powers.” Hence, according to this hypothesis, the
varieties which we observe in the passions of indivi-
duals may be referred, in a great measure, to the
accuracy with which they attend to and recollect
their sensations; this circumstance being itself, in
the first instance, the result of accident or of some
extraneous cause, apparently slight, and afterwards
entirely overlooked.

But I apprehend that this opinion is inconsistent,
no less with actual fact than with correct hypothesis.
Those who have been much in the habit of observing
children, can scarcely have failed to notice a differ-
ence in their passions and dispositions, showing itself
at the earliest period in which they give any indica-
tion of perception or intellect, where there has been
the greatest similarity in the modes of life and in
the acquired habits. No one can doubt that there
is an original difference in the form of the body, in
the strength of the limbs, in their capacity for
action, and in the perfection of the organs of sense ;
yet these are all subject to be much modified and
affected by external causes. In the same way, it is
reasonable to suppose, that there is a provision in
our frame for an original difference in the mental

5 This principle forms the leading subject of his treatise < De
I'Homme :* the mode in which he reasons may be learned by
perusing the first eight chapters of his first section ; (Buvres, t. iil,
P 24, et seq.
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that the exciting and depressing effects of the pas-
sions are produced through the intervention of the
nervous than of the sanguiferous system ; and that,
according to the nature of the action upon this part
of our frame, we are to look for the effects which
respectively produce the two classes of mental
emotions,

But, although we may conclude that the passions
act in the first instance upon the nervous system,
and sccondarily upen the circulation; yet there are
various eircumstances which lead us to conclude. that
the difference i their action is something more than
that of degree, and that, as I remarked above, parti-
cular organs are specifically affected by particular
passions.  While, therefore, we perceive, on the one
hand, that organization materially influences the
“passions, so it would appear, on the contrary, that
the passions affect the functions of the organs, and it
is not unreasonable to conclude, that they may ulti-
mately affect the structure of the organs themselves.
If a violent emotion of grief, or the indulgence of a
fit of anger produces a temporary derangement of the
stomach, we may suppose that the long continued
exercise of these feelings, or their frequent recurrence,
may so alter the actions of the parts, as permanently
to injure their functions, and finally to affect their
structure. Here again we find the testimony of
common observation in favour of our speculation.
We may conclude, that proverbial aphorisms are, for
the most part, founded in truth, and we shall per-
ceive it confirmed in the connexion which subsists
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CHAPTER XIX.

OF CRANIOSCOPY AND PHYSIOGNOMY.

TaE view which I have taken of the connexion
that subsists between the physical structure of the
nervous system and the mental faculties, naturally
brings me to a subject which has of late attracted
a considerable degree of attention among anatomists
and physiologists—the dependence of the character
and disposition upon the peculiar shape and organi-
zation of the brain. Certain facts, which seemed to
favour this opinion, had been long noticed ; persons
of observation were in the habit of associating the
idea of superior intellect with a capacious and promi-
nent forehead, while the contrary form was equally
conceived to indicate a deficiency of the mental
powers. 'The inspection of the skulls of the insane,
and still more of idiots, seemed to prove, that the
perversion or deficiency of their faculties was con-
nected with a peculiar form of the head,” and it was
thought that a kind of analogy might be traced
through the lower animals, which favoured the same
conclusion. When the sculptors of antiquity formed

7 Lavater gives us the outline of the features of a number of
idiots, which, it will be admitted, are very characteristic of the
defective state of their mental faculties ; Essays, by Holeroft, v.ii.
p-280. See also the plates in Pinel, Sur I’Alienation Mentale ;
and in Gall and Spurzheim’s Anatomy, No. 19, 20.
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ing to these differences in the native character and
dispositions. Partly, as it would appear, from his
idea of the anatomical structure of the brain, in what
regards the relation of its different parts to each
other, and partly from a pre-conceived hypothesis, he
fixed upon the external convolutions of the cerebrum
and cerebellum, as the respective scats of the indi-
vidual faculties; and proceeding upon the supposition,
that the size of an organ must be a- measure of the
capacity which it possesses of exereising its appropriate
functions, he deduced the principle, which lies at the
foundation of the mew doctrine, that thé character
and disposition are necessarily connected with the
respective size of the convolutions of the brain. Itis
farther assumed, that the size of the convolutions
may be ascertained by anexamination of the form of
the cranium, the peculiar shape of which, as it differs
in different mdividuals of the same species, is con-
ceived to be, in a great neasure, determined by that
of the brain ; as we find, in other organs of the body,
that the hard parts are frequently moulded by the
orowth of the softer parts that are contiguous to
them. Henece we derive the practice of cranioscopy,®
or the art by which we endeavour to discover the
nature and extent of the mental faculties, by ascer-
taining the form of the skull.

The arguments which have been urged in favour

8 I may remark, that this subject, which was originally bronght
before the public under the appellation of cranioscopy, has been
lately styled phrenology ; but as the first of these terms appears to
me the most appropriateand descriptive, I shall continue to employit.
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mental functions. Fifthly, it is argued that the state
of the brain, in regard to its perfection and full
development, corresponds to the state of the mental
faculties at the different periods of life, and also to
their degree of perfection among the inferior animals,
so as to indicate a necessary connexion between
these cireumstances.  Sixthly, the brains of different
individuals actually differ in the proportionate form
and size of their parts, and it is therefore reasonable
to presume, that this may be the cause of the differ-
ence which is admitted to exist in the faculties of
different individuals. Seventhly, the exercise of the
mental powers, like those of the physical functions,
is attended with fatigue; but it is found by expe-
rience, that the fatigue only extends to that parti-
cular power which has been exercised ; it may, there-
fore, be presumed that its action is confined to a
certain portion of the brain only. Eighthly, pro-
ceeding upon the principle, that the dispositions and
mental faculties are, to a certain extent, innate;
and, observing that they exist in different indivi-
duals in different proportions, it follows that they
must be attached to different organs.

'The above appears to me to exhibit a fair state-
ment of the mature of the arguments which have
been employed, to prove the antecedent probability of
the doctrine of cranioscopy. But its advocates are
aware, that its merits must principally rest upon the
degree in which it is found to correspond with well
ascertained facts and correct observation, and with
the power which it actually affords us of acquiring a
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tent, as the organ of mind, confessing our, ignorance
of the particular use of its minute parts, or of the
manner in which its powers are affected or modified.
And even were it proved, as a general principle,
that distinet parts of the brain were appropriated to
distinet mental functions, we may still be permitted
to doubt, whether the cranioscopists have been for-
tunate in their division and appropriation of the
functions which are supposed to possess these dis-
tinet localities. If we consider the subject theo-
retically, we might presume, that there would be a
separate organ corresponding to each of the external
senses, as the impressions are themselves distinet in
their nature, and might be supposed to require some
different modification of the nervous matter for their
perception. And again, with respect to the intellec-
tual powers, there are some which appear so distinct
from the others, that we might apply to them the
same mode of reasoning, and suppose it probable that
they might possess their appropriate organs. The
faculty of memory might be supposed to require a
different modification of' the nervous power from that
of the imagination ; and this again from that of ab-
straction or volition. DBut we do not observe any
classification or division of this kind in the faculties
that are enumerated by Dr. Spurzheim or his dis-
ciples. Some of them are complex feelings, resulting
from the umnion of primary perceptions with ideas;
others appear to be a combination of ideas only ; some
may be regarded as the obvious result of dssociation ;
and others again as the effect of association operating
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employ them as indications of these respective powers;
first, that the convolutions of all brains oceupy corres-
ponding situations with respeet to the eranium, or are
exactly opposed to the same portion of its internal sur-
faces' and, secondly, that the cranium is, in all its parts,
of a uniform thickness, so as to afford us, by its exter-
nal surface, the means of acquiring an aceurate know-
ledge of the convolutions that are subjoined to it.
But, although I conceive that the above eonsidera-
tions are not without their weight, and that, upon
an impartial review of the subject, they are such as
may at least counteract the hypothetical arguments
that have been advanced in favour of eranioscopy, I
am disposed to agree, with what appears to be the
principle of the most intelligent advocates of the
doctrine, that the question can only be decided by an
appeal to facts. These facts are of two kinds,
although exactly coinciding in their object. We must
obtain skulls that are marked by some peculiarity of
form and shape, and must then endeavour to learn
what was the natural character of the subject; or we
may take the cases of those who have shown some
decided peculiarity of disposition and character, and
may examine the figure of their skulls. A sufficient
number of these observations, carefully made and
impartially recorded, cannot fail to decide the ques-
tion, whether there be any ground for the doctrine of
the appropriation of the different parts of the bram
to distincet faculties, and, more particularly, whether

1 We are informed by Dr, Craigie, in his valuable manual of
*Pathological Anatomy,” that this is certainly not the case; p- 300,7.
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§ 2. Nature and Object of Physiognomy.

Nearly allied to the science of cranioscopy is that of
physiognomy, but differing from it in this respect, that
the former professes to judge of the character by the
shape of the head, while the latter principally makes
use of the form of the features and the general
aspect of the countenance. Physiognomy is a science
of very early date, and was strongly insisted on by
many of the ancients, but among the moderns it was
little cultivated by men of talents, until the publica-
tion of the work of Lavater. It must be admitted,

beautiful engravings; the Physiognomical System of Drs. Gall and
Spurzheim ; Spurzheim’s Examination of the Objections made to
his Doctrine ; Spurzheim, Essai Philosophique sur la Nature
Morale et Intellectuelle de 'Homme ; Spurzheim’s Anatomy of
the Brain, by Willis. One of the earliest accounts of the doc-
trine is in the Edin. Med. Journ. v.1i. p. 354, et seq. ; this article
‘contains a critique on various treatises by Bischoffe, Walter, and
Hufeland ; Forster's Sketch of Gall and Spurzheim’s System ;
Combe’s Essays on Phrenology ; this work, of which several suc-
cessive editions have appeared, may be regarded as the most elabo-
rate and spirited defence of the system ; M<Kenzie's Illustrations
of Phrenology. Although a number of strictures have, at various
times, been published on the doctrine of cranioscopy, they have
appeared in the form of detached essays or articles in the periodi-
cal journals ; and, it must be acknowledged, that they have been
more characterized by the brilliancy, or perhaps flippancy, of their
wit, than by the soundness of their arguments: it would seem,
indeed, that the writers did not regard it as a subject for serious
consideration. 1 must, however, except from this censure the
article * Cranioscopy,” in the Suppl. to the Edin, Encye. w. iii
p- 419, et seq. by Dr. Roget, which is truly characteristic of the
cultivated and candid mind of its author.
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He informs us, that in the prosecution of his inquiry,

he was influenced by a kind of mystical feeling,
which he is unable to deseribe, and in the formation
of his system he constantly appeals to a species of
instinetive impression, rather than to any principles
of correct reasoning.” "T'he basis of his hypothesis, if
it may be so called, rests upon a fanciful division of
the face into three vegions, the upper part being that
of the intellectual life, the middle of the moral, and
the lower part of the animal life; these are supposed
to be analogous to the head, chest, and abdomen, and
are respectively the seats of three corresponding
classes of faculties. IHe frequently appeals to the
common experience of mankind in proof of the truth
of his doetrine, and he maintains that no one who
does not possess what he terms * physiognomical
sensation” ean become an adept in his art.  “ Who-
ever,” he says, “does mnot discover in Haller the
energetic contemplative look and most refined taste,
the deep reasoner in Locke, and the witty satyrist in
Voltaire, even at the first glance, can never become a
physiognomist.” *

The positions which he labours to prove, as the
foundation of the science, are, that ¢ thereisa certain
correspondence of internal power and sensation with
external form and figure,” that every part of the face
from the aceount of his son-in-law, Gessner, shows him to have
been enthusiastic, eredulous, zealous, and sincere.

s See particularly § 2, entitled “A Word concerning the
Author ;" also § 5, < Of the Truth of Physiognomy ;” also v. il
§ 3, p. 14, et seq. in Holeroft's Trans.

4 Fssays, by Holeroft, v, 1. p. 118.
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either of external circumstances or of mere fortuitous
causes.

Naturalists have differed with respect to the num-
ber of varieties into which the human race is to be
divided; but the division of Blumenbach is the
one which is the most commonly adopted, and which
appears to be founded upon the most correct observa-
tion. He fixes the number of varieties at five ; the
Caucasian, so named from its supposed origin in the
western part of Asia, the Mongolian, the Aithiopian,
the aboriginal American, and the Malay. The Cau-
casian he regards as the standard or type of the rest;
this together with the Mongolian, and the Aithio-
pian, forming the three most distinct varieties, while
the American may be regarded as intermediate be-
tween the Caucasian and the Mongolian, and the
Malay between the Caucasian and the Hthiopian.’

3 De Gen. Hum. var. nat. sect. 3. See also Lawrence’s Lec~
tures, p. 326, 7, and plates Nos. 1.5, taken from Blumenbach,
and his 10th chapter, where will be found a collection of very
valuable facts, and a copious list of references, Dr. Prichard, in
his interesting and valuable ¢ Researches into the physical His-
tory of Man,” minutely examines the different circumstances
which are pointed out by Blumenbach, as forming the character-
istics of his five varieties, and in consequence of the number of
exceptions which are to be met with, he is disposed to reduce
them to three. From the form of the upper part of the head,
especially from its breadth, as viewed posteriorly and vertically,
he designates them by the terms mesobregmate, stenobregmate,
and platybregmate : these nearly coincide with the three principal
varicties of Blumenbach, the Caucasian, the Mongolian, and the
Fthiopie, vol. 1. p. 173, 4 Other physiologists, especially
among the French, who are gencrally disposed to multiply divie
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native seat of what arve termed the American In-
dians.

An interesting question here presents itself, whe-
ther these different varieties, as they have been
termed, the Kuropean and the African for example,
are derived from one common stock, the present
differences being merely the result of eircumstanees,
operating on them through a long course of ages, or
whether they have sprung from different parents,
each possessed of the characters of their respective
descendants.  In technical language are they va-
rieties only of the same species, or are we to regard
them as distinet species.*

+ Many persons are disposed to regard this discussion as alto-
gether uscless, or even to denounce it as impious, alleging that
the question is decided by the account given us in the commence-
ment of the book of Genesfs, of the creation of the human race.
But I conceive it to be a legitimate ohject of inquiry. We do
not find that the writer of this book lays claim to any super-
human source of information with respect to natural phenomena,
while the whole tenor of his work seems to show, that on such
topics, he adopted the opinions which were current among his
econtemporaries, We may respect the feeling which produces
this zeal in the cause of religion, but we must lament the indis-
creet mode in which it is exercised. It might have been ex-
pected, at least in a protestant country, that the example of Ga-
lileo would have proved to us the danger of identifying the truth
of our theological creed with the correctness of our philosophical
speculations, and that the liberty which we are compelled to
allow to the astronomer, might have been extended to the in-
quirers into the other departments of natural knowledge, But
some recent examples show us that this period is not yet arrived_
« Well, indeed, it is for us,” to borrow the expressive language
of o writer in the Quarterly Review, *that the cause of revela~
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generation which he points out are temperature,
climate, modes of life, diet, and some other circum-
stances of an analogous mnature, and he examines at
length the operation which these several circum-
stances may be supposed to have had in altering or
modifying the human form and constitution.’

between them may be accounted for, so us to present no obstacle
to our regarding them as the offspring of one stock, or, which is
the same thing, of races precisely resembling each other.” v.i.
p- 92. Dr. Fleming defines the word species to be “a term uni-
versally employved to characterize a group, consisting of indivi-
duals possessing the greatest number of common properties, and
producing, without constraint, a fertile progeny.” Phil. of Zool.
v.il.p. 148. Cuvier observes, on this subject, * On est obligé
d’admettre certaines forms, qui se sont perpetuées depuis l'origine
des choses, sans exceder ces limites; et tous les étres appartenans
& l'une de ces formes constituent ce que I'on appelle une espéce ;
ses varietés sont des subdivisions accidentelles de 'espece.” Regne
Animal, t. 1v. p. 19,

It might seem that this question is decided by the criterion that
was proposed by Hunter and other eminent naturalists, whether
the offspring be prolifie. It is sufficiently proved, that in most
cases where the experiment has been tried, a hybrid produced from
parents who are admitted to be of different species, is unprc-duj:tive,
This consideration certainly affords a strong presumption in favour
of the common origin of mankind ; but it appears that we are not
yet in possession of a sufficient variety of facts to allow us to draw
the general conclusion ; see Prichard’s Research. v. 1. p. 95..8;
Lawrence’s Lect. p. 265..9. Hunter's “ Observations to show
that the wolf, jackall, and dog, are all of one species,” even if we
allow them to be conclusive as to the point for which the experi-
ments were instituted, can scarcely be considered as bearing upon
the general question ; Anim. (Econ. p. 143, et seq. Dr. Edwards
has lately published an essay, in which these various circumstances
are well illustrated, ¢ Des Caracteres Physiologiques des Races

JHumains,”
7 De Gen, Hum, var, nat. § 23, p. 66, 7.
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that the different circumstances referred to above
may have considerable power over the vital functions;
and indeed it is, in a great measure, to their com-
bined operation that we must ascribe the changes
which are produced in the inferior animals by what
i1s termed domestication. VYet, I conceive, that if
we carefully notice the facts that fall under our
observation, we shall scarcely be able to point out that
decided and unequivocal influence, which might be
supposed necessary to produce the effeets that are
actually perceived.

One of the most obvious marks of distinetion
between the different varieties of the human race is
the colour of the skin; and as Blumenbach assumes
the white variety to be the standard or type of the
species,! it is necessary, in order to establish the
hypothesis, to show how any of the supposed causes
of degeneration can produce the black colour of the
Athiopian, He accordingly attempts to aceount for
this colour by supposing, that the heat of the climate
gives rise to an excessive secretion of bile, and that,
in consequence of the conmexion which there is
between the action of the liver and the skin, an
accumulation of carbonaccous matter takes place in
the cutancous vessels, and that this process being

all of them are exposed to mearly the same physical and moral
influences.

1 Blumenbach assumes the Caucasian as the type of the rest,
partly from its possessing the specific characters of man in the
most marked degree, and partly in consequence of the form of the
head being intérmediate between the other varieties,
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mon origin of mankind. The different kinds of dogs,
for example, which exhibit so many forms, sizes, and
colours, are supposed to have all proceeded from one
source, yet they remain as permanently distinet from
each other as the European and the negro, and are
apparently as little affected by external cireum~
staneces.®

This formation of varieties, which afterwards be-
come permanent, seems to depend upon some natural
tendency in the animal constitution, which it is not
easy to explain, but of which we often meet with
curious illustrations. = A remarkable instance was
lately related by Sir A. Carlisle, with respect to an
American family, where a female had two thumbs
on each hand, and six toes on each foot. She mar-
ried and had several children, who, in their turn, be-
came parents, and at the present time a consider-
able number of her descendants possess the super-
numerary thumbs and toes” A similar series of
facts has occurred in the family of the individual
who obtained the name of the Porcupine Man, one
of whose descendants, in the third generation, was

8 It is scarcely necessary to remark, that the question respect=
ing the origin of the dog itself, whether it be a primary species,
or derived from the wolf or jackall, does not affect the point
under discussion ; no one imagines that all the existing varieties
of the dog were produced by the union of a number of different
primary species.

9 Phil, I'rans. for 1814. p. 94, et seq. It appears that this
peculiarity has now gone to the fourth generation, and has been
propagated both by the male and female parents,
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may be considered as not essentially different from
Dr. Prichard’s.” We have not sufficient data to en-
able us to determine, whether the original negro race
was gradually metamorphosed into the state which is
indicated by the existing remains, or whether the
change was effected by some political revolution.

It has been a favourite object with many naturalists
to establish a regular gradation among the different
classes of animals, so as to form the whole intoone
chain 5 the contiguous links of which are closely con-
nected with each other, and carry us on from the least
perfeetly organized to that which is the most so, by
almost insensible degrees. This has been applied to
the human race ; and it appears that, if we arrange
the skulls of the different varieties according to the
forms, the most perfectly characterized Kuropean will
stand at one end of the seale, and the African at the
other ; while the intermediate space will be filled up
with the Mongolian, the American, and the Malay.
It also appears that, if we continue the scale to some
of the inferior animals, the gradation proceeds with a
certain degree of regularity, indeed so much so, that
in some species of the simiz, the skull resembles the
Mithiopian, nearly as much as the Althiopian re-
sembles the European. The Grecian sculptors were

7 Phil. Trans. for 1794, p. 177, et seq- We have an account
of a minute examination that was made by Dr. Granville of &
female mummy : from accurate measurements of the different
parts, especially of the skull and the pelvis, it uppeu.red to clnrre-
spond with the most perfect specimens of the Caucasian variety ;

Phil, Trans, fox 1826, p. 279, .1 -
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1s imperfect, as affording a view of the form of the
head in one direction only. He conceives that we
obtain a more correct idea of the relation between
the cranium and the face, by viewing the head verti-
cally, and we find that, by this method, we obtain
the same gradation of form from the European to the
Ourang-outang, through the Mongolian and the
Althiopic varieties.”

Blumenbach has formed a most extensive and well
authenticated collection of skulls, procured from dif-
ferent parts of the world, by which the characteristic
forms of the different varieties are fully established.
The most important points in which the heads of
the Caucasian and the Athiopian differ from each
other are, that the former is more round and alto-
gether more capacious, the forehead is broader and
more prominent, and the upper part of the head
generally is larger in proportion to the face." There
are likewise other parts of the body, in which the
negro differs anatomically from the Furopean, oceur-
ring both in the bones, the muscles, and the soft
textures. They are of a kind which cannot be fairly
attributed to any thing in the habits or modes of

9 Lecons d’Anat. Comp. No. 8. art. 1. t, il p.1..12. Heesti-
mates the facial angle of the European at 80° and remarks, that
the angle of the negro, on the one hand, is 70°, while that of
the antique statues, on the other, is §0° p. 7. We have some
judicious remarks upon these measurements in the seventh and
eighth of Mr. Bell's' Essays on the Anatomy of Expression ; also
in the fifth sect. of Dr. Prichard’s Researches. .

1 Blumenbach, Decades collectionis suw craniorum, cum tabuli
also De Gen. Hum. var. nat, p. xxii. , , xxxiv. tab. 1, 2.
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that both the evidence of historic testimony and the
deductions from anatomy and physiology will lead
to the same conclusion, that the Althiopian is na-
turally inferior to the European in his moral and
intellectual powers. It may be conjectured, that
while the other varieties of the human race have
had, from various causes, their organization improved
and their faculties elevated, the African has remained
stationary, and nearly resembles, at the present day,
the state of man at his first creation.’

3 The remark of Hume on this subject appears to me jto be
the just deduction from the accumulated and unvarying expe-
rience of ages; Essays, v.1. p. 21, note M. p. 512. We have,
indeed, some rare instances brought forward of negroes who
have made a certain proficiency in the liberal arts and sciences.
But the actual advance in these cases i1s inconsiderable, and the
admiration with which it is received is a strong confirmation of the
truth of the doctrine which is maintained in the text. Those
authors who endeavour, upon such a foundation, to establish the
‘equality of the intellect of the negro, might, upon the same prin-
ciple, argue tllat; the ass 1s as large as the horse, because an
instance may be adduced in which an unusually large ass has
exceeded the size of a small horse. We have some judicious
remarks by Mr. Lawrence, upon the permanent intellectual
superiority of the Caucasian variety, in the eighth chapter of his
¢« Lectures.” A very full, and, we may conclude, a very correct
account of the anatomical differences between the body of the
European and the negro is contained in Seemmering’s treatise,
written expressly on this subject ; we haye a copieus abstract of it
appended to White’s work on the Gradation of Animals. There
are two observations made by Scemmering, which bear imme-
diately upon the present question; that in the negro the size of
the skull bears a smaller proportion to the face and organs of
“sense than it does in the European and that the brain is smaller
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peculiarities in the constitution and actions of the
living body, which have been seen so far to coincide
with general observation, that their nomenclature has
continued in pretty general use, even to the present
day, although the hypothesis on which it was founded
is universally discarded. They described four tem-
peraments, corresponding to the four qualities of
Hippocrates—hot, cold, moist, and dry: these were
supposed to give the specific characters to the four
ingredients of which the blood was thought to be
composed—the red part, the phlegm, the yellow, and
the black bile respectively ; and hence were derived
the names of the sanguine, the phlegmatic, the
cholerie, and the melancholic temperaments, as indi-
cating an excess of each of these substances.* After
the revival of letters this division was adopted in its
essential parts by the most eminent physiologists:
Stahl ingeniously adapted it to the modern doctrines
of the humoral pathology;® and even Boerhaave,
although he increased the number of temperaments
to eight, and relinquished the erroneous opinions of
Hippocrates and Galen respecting the constitution of
the blood, yet he still derived the characters of his
temperaments from the principles of the humoral

4 The doctrine of Hippocrates on this subject will be found in
his treatise ¢ De Natura Hominis ;> Op. a Fesio, t. 1. p. 224,
et seq. and that of Galen in his two books, ¢“ De Elementis ™ and
« De Temperamentis.”

s Theor. Med. Vera ; sect. de Temp. p. 232. He very elegantly
describes the state both of the corporeal and the mental powers, as
connected with these supposed conditions of the fluids.
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314 State of the System

The resemblance is, however, chiefly apparent. Sleep
is a state in which all the vital functions retain their
full activity," and which is absolutely necessary to
the support of our existence. In considering the
nature of the phenomena of sleep, two subjects of
mquiry especially present themselves ; first, in what
does the state of sleep differ from that of waking,
or in what does sleep essentially consist? And, se-
condly, what physical change takes place in the brain
or nervous system, which can be supposed to be the
efficient cause of sleep? In connexion with these
topies, I shall make some remarks upon the nature
and cause of dreams.

§ 1. State of the System during Sleep.

IN order to ascertain what is the condition of the
system during sleep, it will be proper to examine
.what takes place in the approach to this state.> The
first indications are a general languor and an inca-
pacity for exertion of any kind, either mental or

T It may, indeed, be questioned whether this be literally the
case : in very profound sleep it ig probable that all the vital mo-
tions are diminished to a certain degree, although none of them
are affected so far as to interfere with the due exercise of the
fﬁnctinns to which they are subservient; see Haller, El. Phys.
xvii. 3. 3. and Blumenbach, Inst. Phys. by Elliotson, sect. 20.
§ 520. p. 177. This latter physiologist has, however, gone much
too far, when he defines sleep to be a * function, by which
the intercourse beétween the mind and body is suspended.”
§ 318. -

2 See Haller, ubi supra.
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power of the will * and the absence of impressions on
the external senses, as the essential characteristies of
sleep. But at the same time that the exercise of the
external senses and of voluntary motion is either
altogether or nearly suspended, the body appears to
retain its susceptibility to the usual internal stimuli;
and thus not only the vital functions, as was before
observed, proceed nearly in their accustomed manner,®
but we are sensible to the feelings of pain and uneasi-
ness of various kinds.

0 2. Nature and Cause of Dreams.

Tuis idea of the state of the system during sleep
will assist us in explaining the curious phenomena of
dreams. Dreams consist of a succession of ideas,
that pass through the mind, with various degrees
of rapidity and vividness, without any regard to
congruity or consistence. They may generally be
traced to some actual occurrence; but these are so

5 Prof. Stewart, indeed, supposes that the will “is not actually
suspended during sleep, but that it loses its influence over those
faculties which are subject to it during our waking state ; Elem.
p- 330, 1. But I confess that I' do not perceive any essential
difference between these two cases, while the considerations which
he offers in order to prove his opinion, only show that the suspen-
sion is not complete.

6 This remark, as will afterwards appear, 1s to be received with
certain limitations ; in profound sleep, the action of some of the
physical functions is certainly diminished; its effects on animal
temperature is noticed by Dr. Edwards, «De I'Influence,” &c.
p. 478
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#

activity, the exercise of volition is suspended.” While
we remain in a state of rest, our waking thoughts are
directed, In a great measure, by association, but at
every moment our senses convey to us the impression
of external objects, and, by the agency of the will,
we are perpetually directing the train of our ideas
into some channel different from that into which it
would flow of its own accord. However vivid any of
our ideas may be, still we mnever mistake them for
perceptions, and thus we immediately become sen-
sible of the difference between them. Our notions
of time and space are affected by the events that are
passing around us, and indeed essentially depend
upon the comparison which we establish between
these events and our internal feelings. From these
causes, we may explain why our dreams are formed
of such a farrago of inconsistent ideas, and why we
so seldom experience any surprize at the unnatural
combinations that are formed in them. And in the
same manner, from the suspension of volition, and
consequently from not comparing our ideas with each
other, but suffering them to proceed with their natural
impetuosity, we may deduce the reason why our pas-
sions and exertions are so often disproportioned to the
causes exciting them.

7 Dr. Carmichael endeavours to explain the phenomena of
dreams by assuming the existence of separate organs for the dif-
ferent faculties, and by supposing that some of these are liable to
be in the state of sleep while others are not so, the different organs
of sense being likewise incident to the same irregularity ; Trans.
of the College of Phys. in Ireland, v, ii. p. 48, et seq,
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Ktna, and that he found the heat of the ground
almost insupportable.®

When the impression made upon the body be-
comes very powerful, we are generally awaked by it;
but it sometimes happens that a great degree of pain
or uneasiness is excited, and yet that sleep continues.
In this case, we fall into one of those painful dreams
to which the name of incubus or night-mare has been
given. We feel the uneasiness acutely, and our
dream is composed of some association that has been
formed with this uneasiness, or one of a similar kind ;
we are even aware of our situation, and know, pro-
‘bably from former experience, that, could we speak or
move, our painful dream would be interrupted. 1t
must be confessed, that there is something obscure,
both in the cause producing incubus, and in the re-
lative condition of the physical and mental powers.
It would seem as if the mind and body were in dif-
ferent, or even in contrary states, the body in the
most profound repose, and the mind peculiarly active,
and this disproportion existing in such a degree as to
constitute something approaching to discase.

There is a peculiar kind of dreaming, which some-
times occurs, called somnambulism or sleep-walking,
where the body is still more incapable of receiving im-
pressions than in ordinary sleep, and yet the will has
a certain degree of power over the organs of speech
and voluntary motion. The individual walks about
his apartment, utters sentences, and performs some
of his usual occupations, yet he remains so soundly

& Elem, v» 1. p. 885,
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same tiune, not sufficiently interesting to engage its
attention to themselves.” ®

There is a state of the system which has been thought
to be allied to sleep, but which is related to it rather
1 appearance than in reality ; this is reverie. In the
most profound reverie, as in sleep, external objects
make but little impression upon the senses, or, at least,
if the impression be made, the perception is not ex-
cited in the brain. But reverie differs from sleep in
one essential particular, that in the former the faculty
of volition is in its full exercise, and indeed it is npon
the aetivity of this principle that the abstraction from
surrounding objects essentially depends. The power
of directing the thoughts at pleasure, of dwelling upon
certain ideas, of excluding others, of preventing the
intrusion of external impressions, and of turning the
attention immediately from one object to another,
constitutes the most perfect state of the human intel-
lect, and one which enables the mind to reach the
highest Efﬁp&rtments of science and philosophy. But,
according to the usual order of nature, advantages are
balanced by corresponding inconveniences, and what is
most anxiously sought after, and appears the most
worthy object of desire, is often attended with some
necessary evil. The state of the mental faculties,

8 Elements, p. 520. I may remark, that the whole of sect. 5.
p. 327, et seq. deserves an attentive perusal. Haller gives us
some useful observations on the phenomena and remote causes of
sleep, although combined with incorrect hypothesis; El. FPhys.
xvii. 3. 4..8. See also Blumenbach's Instit. Physiol. by Elliot-

son, § 521.
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CHAPTER XXILI.

~OF THE DECLINE: AND DISSOLUTION OF THE
SYSTIEM.

I HAVE endeavoured to show, in the last chapter,
that the final cause of sleep is to afford rest to the
nervous system, by which its funetions may he re-
cruited, after the expenditure of power, which neces-
sarily oceurs during our waking hours. It has, in
like manner, been shown, in former parts of this
work, that all the components of which the body is
composed, as well those which serve for the exercise
of the contractile, as of the sensitive functions, re-
ceive a regular supply of matter, for the purpose of
repairing the losses that are continually goeing for-
wards, from the different actions that have been de-
scribed.  Provided the due proportion of rest be
obtained, and an adequate supply of matter be af-
forded, the process of reparation mearly keeps pace
with that of expenditure, but still, under the most
favourable circumstances, a gradual tendency to ulti-
mate decay is engrafted in our system ; and although
-we may escape the shocks of disease, and the various
accidents to which we are at all times exposed, still
age makes its gradual advances, and brings with it
the inevitable destruction of our corporeal frame.
This process may be observed in all our organs, and
will be found to affect every function. I shall briefly
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organs; contain a greater proportion of fluids in the.
early periods of life; and, under ordinary circum-
stances, we may perceive a regular gradation from a
more fluid to a more solid consistence, until, as it
would appear, the quantity of solid matter becomes
ineompatible with due performance of the funetions.

From both these causes there will be a diminution
in the relative quantity of the arterial blood, a cir-
cumstance which must materially affect all those
operations which are more directly connected with
the circulation. A less quantity of blood will pass
through the pulmonary vessels, so as to give less
opportunity for it to be acted upon by the air; all
the secretions therefore which are furnished from the
arterial blood will be diminished in quantity or de-
teriorated in their quality, Hence the digestion will
be impaired, and thus the supply of materials will be
eut off for the immediate support of life. The
changes that have been deseribed are so connected
together, that any one deficiency obviously induces a
derangement of the whole system. Thus the dimi-
nished quantity of arterial blood decreases the velo-
city of the heart, and by causing it to propel its con-
tents with less vigour, the blood stagnates in some
of the minute vessels, and thus lays the foundation
for still further derangement. Among these is a di-
minution of temperature, which is occasioned by
several concurring causes, and which again, in its
turn, increases the evil, by not supporting the con-
tractility of the muscular fibre.

The changes that take place in the nervous system
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as well as of that of the organs through which they
operate.® Although it might be very difficult to de-
cide absolutely upon the question, in what degree
the structure and functions of the body primarily
influence each other, or to adduce any absolute proof,
that the functions may be deranged without any de-
rangement of the organs, yet, I conceive it to be
more agreeable to the general analogy of the animal
ceconomy to suppose that this may be the case, than
that the powers of vitality, in all instances, bear an
exact ratio to the condition of the organs.

This view of the subject was adopted by Cullen,
who, according to his usual custom, has compressed
into a short compass an elegant summary of his doe-
trine. He proceeds upon the three principles, that
there is a different distribution of the blood in the
different periods of life, that the vessels offer a
greater resistance to the entrance and transmission of
the fluids as age advances, and that the excitability
of the system is gradually diminished. In youth the
quantity of blood is the most considerable; the arte-
rial system is always in a state of over-distension,
and, from the greater contractility and sensibility of
~ the system, has a tendency to increased action. On
this depends the growth of the body; the functions
are all in an active state, a large quantity of blood is
formed, and this is deposited by the arteries in the
different glands or organs of secretion, from which
the materials of the body are composed. This addi-

6 El Phys. xxx. 3. 3, entitled, «Vis insita et nervosa mi-

nutur.”
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powers, these cylinders are resolved into rows of
globules, which are all of the same size, 1-300th of a
millimetre, or about 1-7500th of an inch in diameter.
These rows of globules are separated from each other,
and lie in various directions, crossing and interlacing,
some of them being straight, others bent, and some
twisted, forming imperfect strata, which are con-
nected with each other by a kind of irregular net-
work. The membranes of the different classes of
the vertebrated animals all seemed to be similarly
constructed, being composed of these irregular inter-
Jacing rows of glebules, which are all of the same
size; and he found precisely the same structure
in the serous and mueous membranes. Dr. Edwards
‘next examined the muscular fibre in its recent state,
‘and found this, like the membranous fibre, to be
composed of globules, likewise of 1-300th of a milli-
‘metre in diameter, They differed, however, in their
disposition, being formed in straight lines, which
~were nearly parallel to each other, each line being
separable from those that were contiguous to it, while
the globules of which it was composed still remained
_connected together; as the author says, “au lieu
d’étre réunis en séries irréguliérement disposées, ils
“decrivaient toujours des lignes a peu prés paralléles -
entre elles.”® The size of these globules, and of the
fibres which they form, would appear to be the same
“in all animals in whom a muscular texture can be
discovered ; not, as was supposed by Muys and others,
of different sizes in different animals, or even in the

3 P, 14, .
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fibres 1s the same substance which Mr. Bauer, or
rather Sir K. Home, describes as a species of jelly,
and which he supposes to be the immediate agent
in the communication of sensation and volition.®
Dr. Edwards’s account of this substance is as fol-
lows: “Si on éerase la masse médullaire, on apergoit,
outre les globules primitifs, des globules ou goutte-
lettes dont la forme et la volume varient, et qu'on
reconnait facilement pour étre de la graisse.”’

I shall give, in the words of the author, the
general conclusion that he deduces from his observa-
tions. “En effect, ....des corpuscles spheriques,
du diamétre de 1-300 de millimétre, constituent, par
leur assemblage, tous les tissus organiques précéde-
ment ¢énumérés, quelles que soient du reste les pro-
prictés de ces parties, et les fonctions aux quelles elles
sont destinées.” ®

Dr. Edwards’s paper in the Ann. des Scien, Natur.
may be regarded principally as giving his sanction to
his former observations, respecting the elementary
composition of the textures of the animal body. He
-again remarks, that they may all be resolved into
globules of the same size, the 1-300th of a millimétre,
and adds, “On voit done que la structure intime
des divers tissus qui composent les animaux présente
partout des charactéres analogues, et que la forme
globulaire est toujours celle quaffectent les élémens
organiques de ces parties.”? The most important of
the additional observations is what respects the struc-

* **% Phil. Trads. for 1821, p. 82. =~ ~ 7 P. 10.
8 P, 20, _ : 9 T, ix, _p+890.
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doubtful aspect; but the nerves appear to be the
organs which actually receive the greatest injury
when the animal is destroyed by lightning, or by
artificial electrical discharges, and this injury is sup-
posed to consist in their mechanical disorganization.
The blood is known not to coagulate in animals that
are killed by lightning; on this fact our authors
reason as follows: “Or, comme il semble suffisament
demontré aujourd’hui que la coagulation du sang
resulte d’'une attraction moleculaire entre les globules
quil renferme, on congoit qu’elle devient necessaire-
ment nulle lorsque, par Teffet du passage du fluide
electrique, cette attraction se change en repulsion.”* -

After these general observations on the operation
of electricity upon the animal frame, we proceed to
consider its application to the phenomena of muscu-
lar contraction. The authors deseribe the mechanical
structure of the muscle as consisting of bundles of
fibres, which, by the aid of the microscope, may be
ultimately resolved into single fibres, that in their
quiescent state lie in right lines parallel to each
other, but which, when viewed under the influence of
a stimulus, in a state of contraction, * se flechissent
tout-a-coup en zigzag, et presentent un grand nombre
d’ondulations regulieres.” When the stimulus is with-
drawn the fibres again become straight, and upon its
re-application they resume the angular appearance.
Upon minutely attending to the form and situation
of these undulations, it was found that they con-
stantly took place in the same spot on the surface of

8 P, 541.
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blishes an attraction between them, which attraction
necessarily throws the muscular fibres across which
they pass into the angular form, which it actually
exhibits in the wicroscope. To establish the hypo-
thesis, it remains to prove, that eleetricity is con-
cerned in all muscular contractions, and this the
authors endeavour to do, by attempting to show, that
i such cases there is actually an evolution of elec-
tricity, as indicated by the usual instruments. This,
indeed, they candidly admit they have not been able
to accomplish in all cases, but the minuteness of the
quantity is considered a sufficient reason for the failure.

The subject was shortly afterwards taken up by
Dr. Edwards himself, in a paper published in the
“ Annales des Sciences Naturelles,” for May, 1825.
He begins by remarking, that MM. Prevost and
Dumas had shown, that in the three ordinary
modes by which muscular contraction is produced,
the application of chemical acids, of heat, or of me-
chanical pressure, electricity is developed, but still it -
does mnot follow, that electricity is the cause of the
contraction. Im prosecuting his inquiries the author
found that the electricity might be evolved from the
nerve merely by a certain mode of contact. “ La
procédé consiste & toucher un nerf, comme on touche
un barreau d’acier pour I'aimanter, en faisant passer
I"excitateur sur une certaine ¢tendue de sa surface.™
He farther found that a metallic body was not ne-
cessary for the production of the effect, but that, “il
suffisait de toucher de la maniere que j'ai decrite
avec un corps solide queleconque.” It now becomes a
question, whether the action exhibited by the muscles

s
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vegetable physiology, and then applies the same prin-
ciple to explain the phenomena of animal life. He
conceives that he has discovered the mode by which
the sap is distributed through vegetables, and has
been enabled, by this discovery, to explain “le me-
chanism secret du mouvement vital.” The first
section is on the course of the sap and the cause of
its progressive motion. These two points he makes
the subject of minute observation and inquiry; he
examines the opinions of preceding writers and expe-
rimentalists, more especially those of Knight, Mirbel,
and Decandolle ; freely, but candidly, eriticizes their
hypotheses, and fairly states the grounds upon which
he differs from them. According to M. Dutrochet,
the sap ascends through the vessels named by
Mirbel ¢ fausses trachées,” the fubes lymplatiques
of Decandolle, and is carried by them to the leaves,
where 1t undergoes certain changes, analogous, as
it would appear, to those effected in animals both by
the lungs and the stomach. The traches, or spiral
vessels, are supposed to perform  a different office
from the lymphatic tubes; they do not serve for the
conveyance of the sap, but contain a certain *liquid
vivifiant,” which receives its specific vital properties,
not by the process of oxygenation, but by an analo-
gous operation performed by light, which is termed
“insolation.”* To proceed, however, to the more
immediate object of the essay; by tracing the parts
of the plant which contains the sap to the organs
where the fluid appears to be admitted in the first

2 PlEll
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are, in a great measure, to be referred to this source.
The above may be considered as affording a very
brief, although I think not an incorrect, view of the
leading points of M. Dutrochet’s hypothesis. The
foundation on which it rests is of so novel an aspect,
while the application that is made of the new prin-
ciple is so extensive and so important, that the author
himself must admit the absolute necessity of removing
every degree of doubt that will unavoidably attach
to it, until the observations have been multiplied and
confirmed by other physiologists.

Since the publication of my first edition, M.
Dutrochet has considerably extended his experiments
on this very curious subject, and has given his addi-
tional observations to the public in two papers in the
Ann. de Chim. for Aug. 1827, and for Feb. 1828;
and, more lately, in a separate essay.” The author
controverts an opinion, which had been entertained
by M. Poisson, that the phenomena might be
referred to capillary attraction, and he also concludes
_that they are not electrical. He describes an inge-
nious instrument, which he styles an endosmometer,
by means of which he is enabled to measure the
degree of effect produced under various circums-
stances, and by various chemical agents. These, he
finds, differ considerably from each other, so as to
render it highly probable, that the peeuliar action
is connected with their chemical constitution. We
have a good detail of M. Dutrochet’s experiments
and hypotheses in the Ed. Med. Journ, v. xxxi. p. 369.

7 Nouvelles Recherches sur I'Endosmose et 1'Exosmose.
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ledge of those topics to which he has directed his
attention, while his conclusions are formed with that
cautions spirit, which seldom leaves any room for
doubt or hesitation.

The work consists of two parts : the first is entitled
Researches on the Structure of the Brain of the
Embryo, in the different periods of its development ;
the second consists of considerations on the different
parts of the brain, with a comparative description of
their state in man and in other animals. It would be
impossible for me to give an analysis of the nume-
rous observations which are contained in this work,
without extending my observations to a length alto-
gether inconsistent with my general plan: I shall
therefore only select a few of the most important
conclusions which he deduces from them.

We learn that the brain and the spinal cord do not
exist in the early period of the life of the feetus,
their place being occupied by a limpid fluid ; about
the fifth or sixth week after conception, a cavity may
be detected, containing a whitish fluid, which may be
regarded as the first visible rudiments of the nervous
system. In an embryo of nearly an inch in length,
and of about the period of nine weeks, the separate
parts of the brain begin to be much more distin-
guishable ; the spinal cord and the cerebellum are
visible, and the part which is afterwards converted
into the corpora quadrigemina, acquires a consider-
able bulk ; the cerebrum at this time appears only
under the form of a membrane. From this date the
development of the brain proceeds with considerable
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medullary substances bear to each other; in oppo-
sition to the doctrine of this anatomist, our author
maintains that the medullary matter of the spine is
distinetly visible for some time before any of the
cortical substance can be detected in it.” Professor
Tiedemann also opposes another opinion of Dr. Gall’s,
that the spinal cord is composed of a series of ganglia,
corresponding to the nerves whieh proceed from it; had
this been its structure, it is probable, as he remarks,
that it would have been apparent in the feetal state ;
yet nothing of this kind can be detected.*

The question is discussed at some length, whether,
according to the common opinion, the spinal cord be
a production of the brain; or whether, according to
the doctrine which has been supported by Dr. Gall,
the brain should not rather be considered as an ap-
pendage to the cord, and as a production of it. Our
author conceives that he has clearly proved this last
to be the correct view of the subject, resting his
opinion prineipally upon the progressive development
of the parts, which is related in the first division of
the work, With regard to the fact, as to the respee-
tive periods in which the parts come into existence,
the observations of the Professor are decisive ; but, I
confess, that the controversy appears to me, in a great
measure, a verbal one; the only important inference
that we can derive from the fact is, that the functions
of the brain, whatever they may be, cannot be exer-
cised until after those of the cord.

3 P.128, 9 + P, 134,
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Cuvier ; they were shortly after published by the
author himself in a separate volume.® It principally
consists of various memoirs, which were read before
the Royal Academy of Sciences, during the course of
~the years 1822 and 1823 ; the object of these, as
-expressed in the preface, is to ascertain the proper-
ties of the nervous system, and the funetions whieh
“its different parts respectively exercise in voluntary
motion. The nervous system consists of the nerves,
~the spinal cord, and the brain ; and the brain may be
considered as made up of the cerebrum, the cerebel-
lum, the corpora quadrigemina, and the medulla
oblongata ; parts which differ so much in their
structure and organization, as to render it highly
probable that they exercise different functions. Be-
fore he enters upon the detail of his experiments, the
author gives an account of the nomenclature which
“he proposes to employ ; a point always of considerable
importance for the correct conception of the subject,
and particularly so in this case, where he adopts a
language which is, in some degree, peculiar to
himself.

He conceives that the nervous system possesses
three .distinet properties: that of volition and per-
ception, which he regards as the same function, and
terms sensibility ; that of directly producing mus-
cular contraction, which is termed excitability ; and
‘a third, which is said *coordonner les movements,”

6 Recherches Experimentales sur les Propriétés et les Fonetions
du Svsteme Nerveux dans les Animanx vertebrés.
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examined, and its operation is pointed out in the
formation of the. various cavities, holes, and canals,
which are found in the bones, and which are sup-
posed to be produced by a union of what were origi-
nally separate parts, or, as the author expresses it,
“de lingrenure des pieces primitives dont les os
sont composés.” By the application of these princi-
ples, it is supposed, that what we may consider as
the mechanical process by which the solid frame-
work of the body is progressively developed, may be
explained, and the relation detected which its compo-
nent parts bear to each other. Nor is it the osseous
matter only which is subject to these laws; their
operation 1s said to be equally apparent in all the
structures ; they are all developed from the circums
ference to the centre; their growth always proceeds
from the exterior to the interior parts, where the
union takes place, and thus forms those central or
single organs which are found in so many various
situations. It is by this operation that all the aper-
tures and canals are formed. The intestinal canal
is said to be **un canal de conjugaison, resultant de
la double engrenure, anterieure et posterieure, des ses
lames qui les constituent primitivement ;” and the
same applies to the aorta, the trachea, the larynx,
the cesophagus, and in short to all parts that possess
the same form. The same principles which are
supposed to operate in the formation of the indivi-
dual parts or organs are conceived to be equally
applicable to the explanation of the mode in which
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presence or absence of the different parts of the brain
in the different classes of animals. Fish have no
optic thalami; the corpora striata are wanting in fish,
reptiles, and birds. These three classes also have no
cerebral ventricles, the lobes of their brain constitut-
ing a solid mass ; the corpus callosum likewise be-
longs exclusively to man and the mammalia, The
pineal gland is found in all the four classes. The
cerebral hemispheres are always developed in the
direct ratio of the bulk of the cerebellum, and, con-
sequently, in the inverse ratio of that of the spine
and the tubercles. The corpus callosum follows the
same proportion as the cerebral hemispheres; it pro-
gressively increases in size through the different
orders of the mammalia. until it arrives at its greatest
bulk in man. One of the most remarkable conclu-
sions to which the observations of M. Serreslead him,
is the relation which the nerves bear to the brain;
in opposition to the commonly received opinion, he
'supposes that the nerves do mot proceed from the
brain to the respective organs, but from the organs
to the brain and the spinal cord. But, as I have had
occasion to remark in a former part of this work, this
statement may rather be considered as a new mode of
expression, than as an actual difference in the concep-
tion of the object, except so far as it respects the
order in which the parts become visible.

The author has drawn up an interesting compa-
rison between the four classes of the vertebrata, as
to the degree in which the different portions of the
brain and its appendages are developed. In fish
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are cognizable by the senses, we must, I conceive,
suppose that the capillary arteries are the real agents
in these processes, and that the membranes are only
so far effective, as they serve for a mechanical basis to
which these arteries may be attached.

The following observations appear to me impor-
tant and interesting. M. Desmoulins remarks, that
the hemispheres of the cerebrum and the cerebellum
bear no relation of volume with the nerves that are
‘connected with them. But this is not the case with
the optic lobes or, with the middle lobe of the cere-
bellum. This last always exhibits a constant rela-
tion in bulk to that of the fifth pair of nerves, and
the same is the case with the optic nerves and the
thalami.®
I pass on to the fourth book, the physiology of the
cerebro-spinal system. The author observes, that
there are three modes of becoming acquainted with
the functions of the nervous system, and assigning to
-each part of it its specific office. 'The first is that of
experiment : by removing successively the several
parts of the brain and its appendages, and by ob-
serving what effect is produced by these successive
removals, we attempt to gain the knowledge of the
specific uses, both of the parts that are removed,
and of those that are left. The two other modes
proceed upon the principles of induction. They
consist in duly appreciating the facts which are to
be obtained by the study of comparative anatomy

5 P. 278, 4.
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part in the various classes of animals we come to
the conclusion, that it bears a certain ratio both to
the quantity of muscular contractility which they
respectively exercise, either as to the velocity or the
force of their contractions, and to the sensibility of
the body. The author remarks, that the prolonga-
tion of the spinal cord is not in proportion to the
size, or even the strength of the tail, but depends
upon the variety of actions which this part is en-
abled to execute, as in the prehensile tails of certain
monkeys.  The general conclusion 1is, that the
length and thickness of the spinal cord in the mam-
malia are augmented in proportion to the extent and
the delicacy of the sense of touch, as residing in
the surface of the body, the power of motion remain-
ing the same in the different cases.' . The spinal
cord of a bird is at least one quarter larger than that
of the mammalia, in consequence of the greater
muscular effort which is required in the act of
flying; while, on the contrary, in fish, where the
buoyancy of the element in which they are immersed
diminishes the necessity of muscular exertion, the
spinal cord is proportionally small. The remarks of
M. Desmoulins upon the different powers of the
different parts of the cord, as to the transmission of
contractile or sensitive impressions respectively, coin-
cide substantially with the statement made in the
former part of this work ; he, however, is led to
conclude that it is principally the external part of
5 P, 540, 1.
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embraced by Dr. Gall and others, that the deve-
lopment of this part of the nervous system bears a
relation to the generative faculty.  Nor does he
agree with M. Rolande and M. Flourens, that the
cerebellum is the great agent in producing or regu-
lating muscular motion, an hypothesis which appears
to be disproved by the most divect experiments.
The opinion which M. Desmouling entertains re-
specting the specific use of this part is, that the
mutilation and destruction of the cerebellum *mneu-
tralisent une force qui faisait equilibre avec une
autre force produisant la tendance a reculer. Ce
n’est done pas le cervelet lui-méme qui est le siége
de cette derniere force, il parait 1'étre au -contraire
d'une force impulsion en avant, comme nous le
verrons plus tard.”? Certain experiments are then
referred to, which were performed by M. Magendie,
and which consisted in dividing one of the pedicles
of the cercbellum, the effect of which is stated to
have been ‘a rapid rotatory motion of the animal on
its axis, which continues incessantly for a consider-
able length of time, and is only prevented by a me-
chanical obstacle. The econclusion that the author
draws from the experiments is “que deux forces
antagonistes cireulent par les deux demi-cercles laté-
raux que forment le cervelet et sa commissure.”? A
no less remarkable effect is stated as being the result
of an injury of one of the optic thalami ; this, it is
said, entraine irresistiblement l'animal dans une
.

2 P-I. 586} T- 3 P' 539-
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opinion stated above, that the specific function of the
spinal cord is seated in its surface.

M. Desmoulins reverts to the hypothesis of Drs.
Gall and Spurzheim, and asks whether there be any
evidence that particular faculties have their seat in
particular parts of the brain; he admits that the
doctrine is plausible, but he thinks that the argu-
ments brought forward by these anatomists are
mconclusive, because they are derived only from the
external form of the cranium ; he conceives that it
1s by the examination of the brain, after the partial
or total loss of certain faculties, that we are to gain
our information on this point,

We have some singular varieties of muscular
motions produced by the mutilation or removal of
certain parts of the cerebrum. ¢ Se I’on retranche a
un mammifere la voute de I'’hemisphere cerebral et le
corps strié; aussitot 1'animal s’élance droit en avant
et court sans se detourner jusqu'a ce qu’il choque
un obstacle.”® 'This peculiar motion is said to de-
pend upon the destruction of the medullary matter,
while the destruction of the cineritious part has no
immediate effect upon the motions of the animal, but
appears to destroy its volition and intelligence.

The fifth book, which treats of the nerves, like
the former part of the work, abounds in novel and
ingenious opinions; but as this is the portion of it
which  more particularly consists in physiological
details, so we may conceive that we are more im-

6 P, 625.
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made by M. Magendie respecting the insensibility
of the optic nerves to mechanical irritation, is ex-
tended by M. Desmoulins to the three pairs of nerves
which are connected with the muscles of the eye; at
the same time the filaments of the fifth pair that are
sent to the eye are exquisitely sensitive. An analo-
gous observation is made in the sixth chapter with
respect to the acoustic merve. The chapter on the
properties of the fifth pair of nerves contains nearly
the same opinions respecting them which I have
noticed above as being supported by M. Magendie ;
that they are the immediate organ of all the senses
except the sight, and that they are accessary even to
this sense, because vision 1s instantly destroyed by
their division.

As containing a great variety of minute anato-
mical details, it is impossible to speak too highly
of the value of these works. Nor are they without
considerable value as physiological treatises. Yet I
think it is not unfair to remark, that the infer-
ences which are drawn from the facts are not al-
ways the direct deductions from them, and that
when we venture to assume indirect conclusions in
investigating the laws of tbe animal ceconomy, we
are always proceeding on dangerous ground. The
general principles, or laws, as they are termed, espe-
cially those which are laid down by M. Flourens and
M. Serres, I cannot but regard as mere speculations,
which we might look upon as innocent recreations of
the imagination, were it not to be apprehended that,
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With great deference to the opinion of Dr. Alder-
son, I feel disposed to adopt a different conclusion
respecting the first point on which he objects to
Hunter’s doctrine. I conceive, that if a curved elastie
tube, that is fixed at one end, and hanging loese at
the other, be suddenly injected, the injection will
tend to elevate the loose end, whatever may be the
direction of the curve with respect to its orifice. As
to the second ground of objection, as Dr. Alderson
assigns no reason for the opinion which he advances,
except an indirect appeal to Laennec, I may, without
impropriety, assert, that the beating is not felt at the
instant when the ventricle begins to contract, but
when the contraction has produced its effect in filling
the arch of the aorta. 'That this is the case, may be
distinctly seen by viewing the action of the heart of
a frog, where, when the motion is not too rapid, we
can watch the whole process, and observe the effect
of each part of it. And I may remark, in concluding,
that even were we to assent to Dr. Alderson’s posi-
tion, that the motion of the heart originates in the
uncounteracted force on the side of the ventricle
opposite to the orifice of the artery, still the effect of
this force manifests itself in its action on the arch
of the aorta, the change of figure of which is the
actual cause of the propulsion of the heart against

the ribs.
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by exerting the power of suction, and thus drawing
into its cavity the blood from the trunks of the veins,
I 'have said, this doctrine was brought forward by an
author, which you may probably think not correct,
as 1t was only in an inaugural dissertation ; the writer
was J.'I'. Vanderkemp; the title was ¢De Vita et
Vivificatione Materiee Corpus humanum constituentis;’
printed at Edinburgh, anno 1782. In page 52, his
words are, ‘ Docet autem per opportune, physiologica
ratio, sanguinem per arterias, alterna cordis arteria-
rumgque contractione et dilatatione permoveri” Upon
this he has the following note: ¢ Mirum videri po-
terit, me hoc loco, cordis et vasorum sanguinem
vehentium diastolem, inter causas sanguinem moventes
retulisse, quum ex vulgari doctrina, cor sue dilata-
tioni reluctans, aut ad summum passive se habens,”
ab impulso sanguine explicari, et distendi credatur.
Sed certe ubi cor ranz vel anguille ex corpore
exscissum, post singulas contractiones, nullo sanguine
‘distendente, plena se diastole restituens video, ubi
mecum repeto, omnem fibram muscularem, remoto
post contractionem stimulo, propria virtute in eundem
‘statum se recipere, in quo ante contractionem versa-
“batur, ubi porro in cadavere etiam flaccidum cor auri-
culasque vitali turgescentia destitutas, pendentesque,
vel sie tamen a perfecta diastole propius abesse
animadverto ; ubi tandem ad explicandum sanguinis
venosi motum progressivum vix sufficere sentio, ante-
riosi sanguinis a tergo urgentis vim insitam ; diffiteri

2 Sic fere Hallerus, El. Phys. t. i. p, 898.
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APPENDIX TO CHAPTER VI.

Dr. Hodgkin on the Red Particles of the
Blood.

I mave had occasion, in various parts of this
work, to give an account of the microscopical observa-
tions that have been made upon different animal
substances : and in consequence of their disagreement
with each other, I have been induced to remark
upon the little confidence which, in most cases, can
be placed in them. My animadversions, however,
have always proceeded upon general grounds ; at the
same time that I may be supposed to under-rate the
value of the observations, I acknowledge the per-
severance and ingenuity of those physiologists, who
have devoted their time and attention to this object,
and aseribe their failure to the inherent deficiencies
of the instrument. My ideas on this subject have, I
confess, not been changed by recent occurrences.

In the former part of this Appendix I have given
a brief detail of the microscopical observations of
Dr. M. Edwards and M. Dutrochet. These, more
especially the former, are written in a clear, plain,
and unassuming style, while the appearances which
he describes are so simple and intelligible, that the
reader is scarcely disposed to entertain the possibility
of a doubt of their perfect accuracy. They are, how-
ever, called in question by Dr. Hodgkin, who has
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three classes.”” ®  The diameter and the thickness do
not bear the same ratio to each other in the different
species. The elliptical particles are invariably larger
than the circular, but are proportionally thinner ;
the particles are more numerous in birds, but smaller
than in either reptiles or fishes. "The central glo-
bules, which are described by Mr. Bauer and others
as so obvious, and which are supposed by Dr. M.
Edwards to perform so important a part-in the' con-
struction of ithe body, are not recognized by Dr.
Hodgkin, and it would appear that the whole system
of central nuclei and vesicular envelops is equally
unfounded. Sir Ev. Home’s hypothesis, = that the
particles are not disposed to coalesce in their entire
state, appears also to be incorrect ; Dr. Hodgkin
found them disposed to combine in this state only.
This is best seen when the blood is viewed between
two slips of glass; and under these circumstances the
following appearances may be observed :—* When the
blood of man, or of any other animal having circu-
lar particles, is examined in this manner, consider-
able agitation is at first seen to take place among the
particles ; but as this subsides they apply themselves
to each other by their broad surfaces, and form piles or
rouleaux, which are sometimes of considerable length,
These rouleaux often again combine amongst them-
selves; the end of one being attached to the side of
another, producing at times: very curious ramifica-

tions.”*

3 P.183. 471, 135,
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not otherwise have ascertained the existenee, the
physiologist has not yet derived much benefit from
the instrument. Except the simple fact of the
existence of the globules of the blood and of some of
the animal fluids which are derived from it, and of the
spermatic animalcules, I am not aware that we owe
it any farther obligations, and in spite of all the
boasted improvements of modern times, I do not very
clearly perceive that we have yet advanced beyond
Leeuwenhoek and Hooke, in our power of discrimi-
nating minute objects, the former of whom used the
simple, and the latter the compound form of the in-
strument.”  Professing myself to be deeply inte-
rested in the investigation of truth, I rejoice that
Dr. Hodgkin has turned his attention to this sub-
ject, being well acquainted with his candour and
perseverance.

On the Colowring Matter of the Blood.

In Jameson’s Journ. for Oct. 1826, p. 314..7,
we have an account of some experiments by En-
gelhart on the red colouring principle of the blood.

In order to obtain the colouring matter in a state
of purity, he diluted the mixture of red particles
and sernm with fifty parts of water, and exposed it

s Priestley on Light, p.218,,0; Preface to Micrographia
Restaurata.
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had previously endeavoured to show ¢ that the chief
use of the liver is to bring the hydrocarbonous prin-
ciples with which the blood in the vena porte is
charged more nearly to the state of fat, thereby ren-
dering the blood better prepared for the changes it
has to undergo in the lungs, as well as to provide for
the due supply of fat in different parts of the
body, ...."” To illustrate the operation of the liver,
he compared the blood from the vena cava with that
from the vena portee, when it was supposed that the
former exhibited some indications-of the presence of
unctuous matter, which were not observed in the
latter ; Trans. of the Assoc. Phys. v. i. p. 168, 4.
The principal object of Dr. Stoker’s experiments,
related in his Pathological Observations, is to discover
the cause of the formation of the buffy coat of the
blood, and to point out in what state of the fluid this
peculiar appearance is disposed to manifest itself. He
conceives that it has no connexion with slow coagu-
lation, and this appears to be the fair inference from
the examination of twenty-seven specimens of the
blood in various inflammatory affections, from which
we find that the formation of the buffy coat has no
relation to the length of time which the blood requires
for coagulation. The conclusion which the author
draws is, that the formation of the buffy coat does not
depend upon any purely mechanical cause, but upon
a diseased state of the blood, which is referred more
especially to a changed or imperfect chylification. See
Pathol. Obs. Introduction ; also p. 37 . . 42, et alibi.
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Dr. Scudamore’s Observations on the Blood.

We are indebted to Dr. Seudamore for « An Essay
on the Blood,” which is principally occupied with an
account of various observations and experiments
which he performed, for the purpose of illustrating
the circumstances which influence its coagulation.
The most important points to which his attention
was directed respect the effects of temperature, ex-
posure to the air, the question whether carbonic acid
is evolved from blood during its coagulation, the
connexion between the rapidity of its coagulation
and its specific gravity, the manner in which it flows
from the vessels, the form of the cup into which it is
received, the effect of vitality, of electricity, and of
various chemical agents, he inquires whether heat be
evolved during coagulation, and he offers some
remarks on the formation of the buffy coat. T'he most
important of the results appear to be the following :
his experiments favour the opinion that carbonic acid
is disengaged during the coagulation of the blood;
blood which has the highest specific gravity coagu-
lates the most rapidly; coagulation is promoted by
the blood being drawn slowly from the vessel, and by
being received into small shallow eups, probably in
consequence of its heat being in this case abstracted
more rapidly. When blood exhibited the buffy coat
it coagulated more slowly; when it is extravasated,
or remains in the vessels after they have lost their vita-
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applies to the case under consideration, by assuming
that the secretions and excretions are more simple,
1. e. “consist of fewer atoms than the albumen and
fibrin of the blood from which they are formed ;”
p- 105. I think there may be some reason to doubt,
how far the doctrine will apply in this instance ; but
we have a series of very valuable experiments in the
latter part of the paper, for the purpose of investi-
gating the correctness of Mr. Brodie's statement, that
after the cessation of life, artificial respiration has the
effect of lowering the temperature of the body. Dr.
Williams performed his experiments upon rabbits
and upon birds, and seems to have paid the most mi-
nute attention to the resulting phenomena, and fairly
deduces from them 'the general fact, that artificial
respiration, when properly conducted, prevents the
abstraction of heat, which would otherwise take place,
while, in some cases, the temperature was observed
to be sensibly increased by this process. His general
conclusion is as follows (p. 116): *“ From a consider-
ation of all the facts which I have now stated, I am
led to believe that animal heat is the result of chemi-
cal changes proceeding in the body, and which I have
endeavoured to particularize as those resulting from
the functions of respiration and secretion, and that a
due performance of these functions is requisite for
the healthy and uniform preservation of: animal
temperature.”’
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are found quite healthy, unless the clectricity has
been applied of such power, or continued for such a
length of time, as to excite inflammation.

I apprehend, there can be no doubt of the fact,
as stated by Dr. Philip, and it seems highly pro-
" bable, that his pathological deductions will be found
to be of considerable importance in the practice of
medicine. But I am not prepared to assent to his
physiological conclusion, *that the effect of dividing
the nerves of a vital organ, and separating the
divided ends, is not merely that of deranging its
secreting power, but all those powers on which its
healthy structure depends; and that the effect of
Voltaic eleetricity is that of preserving all these
powers.”” What may be Hlereafter discovered with
respect to other structures and functions, I will not
presume to conjecture; but I conceive, that all the
effects which are deseribed in the present instance
may be referred to a derangement of the secreting
surface of the pulmonary vesicles. The actual effect
which we may suppose takes place under these cir-
cumstances, is an increased, and probably an altered,
seeretion from the mucous membrane; connected
with this, in some way, there would appear to be
a diminution or cessation of the absorbing process;
hence the tubes and vesicles become mechanically
obstructed ; the air is incapable of reaching its ap-
propriate receptacles ; while, pm".tly from this cause,
and partly from the mechanical obstruction, the
blood is not able to pass along the minute capillaries,
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which are the most interesting from their novelty,
or the most important from the degree in which they
illustrate the operations of the functions of the
digestive organs,

A considerable part of the work of the professors
is necessarily occupied with chemical details; these
are, in all cases, detailed with extreme, perhaps with
unnecessary, minuteness ; there are many experiments
given at length, where no conclusions are deduced
from them, and where we have nothing but mere
matters of fact, without any obvious or assignable
application. Indeed, to such an extent is the mi-
nuteness carried, that the very perusal of the experi-
ments is itself a task of no small labour, and requires
an intimaecy with animal chemistry which few
individuals can be supposed to possess. There is,
however, nothing in the style of the work which
indicates a spirit of display or ostentation ; there seems
to be simply a desire to communicate to the public
all the information which the authors themselves
_possessed.

The work is divided into four memoirs, in which
the function of digestion is examined in each of the
four classes of the vertebrata: the first, which gives
an account of the mammalia, is of course by much
the longest, oceupying the whole of the first volume
and a third part of the second. The first memoir
is divided into five sections, in which the following
topics are successively treated : 1. Chemical analysis
of the saliva, the pancreatic juice, and the bile;
2, Experiments on the state of the organs of diges-
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a very curious circumstance, but of the reality of
which the professors entertain no doubt; it is the
most abundant in the human saliva, and is scarcely
perceptible in that of the dog. The insoluble salts
are the phosphate of lime, the carbonate of lime, and
magnesia, in very minute quantity.?

The composition of the pancreatic juice is more
particularly interesting, as taken in connexion with
that of the saliva, to which it has been commonly
supposed to be nearly identical. We learn, however,
from the experiments of MM. Tiedemann and Gmelin
that this opinion is incorrect; they inform us that
these secretions differ in the following respects <
1. The amount of the solid contents in the saliva is
only half as much as that in the pancreatic juice;
2, The saliva contains mucus and proper salivary
matter, with perhaps very minute quantities of albu-
men and caseous matter, whereas in the pancreatic
juice the proportions of these principles is reversed,
the two latter existing in great abundance, and the
two former in very minute quantity; 3. The pan-
creatic juice is either neutral, or contains a little
alkaline carbonate; 4. There was no sulpho-cyanate
in the pancreatic juice of the sheep, although it
is found in the saliva of this amimal ; it does not
appear that the human pancreatic juice was ex-
amined.’

The experiments on the bile of the ox and of the
dog are numerous and minute, and there are a few
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tain the same proximate principles.” Hence we
learn that the’ analysis of Tiedemann and Gmelin,
although mnot agreeing, in every respect, cither with
that of Thenard or that of Berzelius, approaches
more nearly to the former.

One of the most interesting points of investiga-
tion in the second section is the analysis of the gastric
juice, a fluid of so much importance in the animal
ceconomy, and respecting which our information has
been hitherto so imperfect. The animals employed
in these experiments were the dog and the horse.
We learn that not only the quantity, but the nature

of the fluid secreted by the stomach is considerably -

affected by the vital actions of the part, either as ex-
cited by food or even by mechanical irritation. In
this latter state it always exhibits acid properties, and
contains the muriatie and acetic acids in the uncom-
bined state. T'he existence of the first of the acids
in the stomach, it is well known, was announced by
Dr. Prout, and the authors assure us that they made
the same discovery in Fehn;ary, 1824, a month be-
fore they had read Dr. Prout’s paper. They conceive
that the acetic acid is always present in gastrie juice,
and to this is referred the lactic acid, which has been
said to have been detected in the stomach ; this acid,
as we are informed, having been found, by some re-
cent experiments of Berzelius, to be identical with
the acetic acid. An acid, whichis termed the butyric,

6 P. 90,
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In the paragraph which is entitled theory of di-
gestion, the professors remark, that the obvious re-
sult of their experiments is, that the digestion of the
aliment in the stomach consists in its solution in the
gastric juice, and that, by this agent, all kinds of
food, both those that consist of single proximate
principles, and those that are composed of various
principles, are dissolved. Many physiologists, it is
observed, had formed this conclusion, but they had
not inquired into the immediate cause of this solvent
power, or what was the agent by which it was imme-
diately performed. Water alone, at the temperature
of the mammalia, is capable of dissolving many of
the articles employed in diet, and a considerable
unmber of the substances which are not soluble in
water are so in muriatic and acetic acid at an ele-
vated temperature, and to these the principal part
of the effect is asceribed.’ L

With respect to the small intestines, 1t was found
that their upper part contained a considerable quan-
tity of uncombined acid, which is principally acetic,
mixed with a little butyric, and rarely with the mu-
riatic ; as we advance along the small intestines, this
acid disappears, while, in their lower part, the fluids
are found to be alkaline. The functions of the small
intestines are explained as follows:—The acid chyme
is mixed with the bile, pancreatic juice, and the
secretion from the mucous membrane; the muris

9T 1 pe 368, 7.
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which he aseribed, in part, toits combination with
oxygen contained in the tube. To obviate these
sources of error, Dr. Prout adopted the process of
burning the body under examination in oxygen gas.

According as the volume of oxygen gas employed -

was either unchanged, augmented, or diminished, so
it was concluded that the body analyzed contained
oxygen and hydrogen in the proportion which forms
water, that it contained an excess of oxygen, or
an excess of hydrogen respectively. The author
then described the apparatus which he used for the
purpose of ascertaining the composition of vegetable
substances on the above principle; he detailed the
precautions necessary to be observed in the process,
and pointed out its peculiar advantages, the chief
of which is that it is not liable to be affected by
moisture,

Dr. Prout commenced his examination by the
saccharine prineciple, under which term he includes
all those substances in which hydrogen and oxygen
exist in the proportion which form water. These
are all capable of becoming alimentary, and are
termed, by way of distinction, vegetable aliments.
Sugar was the.first of these bodies that was ana-
Iyzed ; of this at least two distinet varieties, perhaps
more, exist. The most perfect form of this principle
is sugar-candy, prepared from cane sugar, and the
purest specimens of the loaf sugar of commerce are
identical with it. It was considered in the abstract
as consisting of 44-44 parts of carbon to 55'55 of
water. The other variety of sugar was procured
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acetie acid 3 he informs us that he had long suspected
that the hydrogen and oxygen in this acid existed
in the proportion that forms water, and he found
this to be the case by subjecting the acetate of copper
to his apparatus. He found the acid to counsist of
carbon 47:05 parts, and water 52:95 parts. He ob-
serves, that it is not known to exist in the mereorgan-
ized state, except the acid which has been found in
all animal matters, and has been hitherto called the
lactic, be deserving of that appellation. I may re-
mark, however, that Prof. Berzelius, upon whose
authority this acid principally rested, has altered his
opinion respecting its nature, according to the state-
ment of MM. Tiedemann and Gmelin, regarding it
merely as an impure acetic acid.

The last substance belonging to this series, which
Dr. Prout examined, was lignin, which, according to
the experiments of Prof. Autenrieth, is capable, by
certain processes, of acquiring properties similar to
starch, and even of being formed into bread. Sugar
of milk, manna, and gum, were next examined, and
afterwards the composition ot the oxalic, citric, tar-
taric, and saclactic acids was ascertained. It is im-
possible to estimate too highly the value of this com-
munication ; we seldom meet with so large a body of
important facts, derived from so unexceptionable a
source. Ivery one must look forward with extreme
interest to the completion of Dr. Prout's arduous
undertaking.
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tween the opercula and the ossicles, by examining
these parts in the mammalia, birds, and reptiles, and
pointing out the mode in which the gradual trans
formation is effected. M. St. Hilaire then asks,
what 1s’ the evidence for the ordinary opinion, that
the ossicles are really essential to the sense of hear-
ing. Fish, he remarks, who are without these parts,
seem to possess this sense very perfectly, and in
birds, whose sense of hearing is supposed to be pecu-
liarly acute and delicate, they are imperfectly deve-
loped ; it is also an admitted fact, that their form and
dimensions bear no proportion to the perfection of the
faculty of the organ. Hence he concludes, that in
the mammalia, birds, and reptiles, they are super-
fluous or rudimentary parts, indicating that there are
other animals, in which the parts are more fully
developed ; that the ossicles are not essential to the
organ of hearing, and that their use is of a secondary
kind, consisting probably in diminishing the force of
sounds when too powerful. Their primary use, he
conceives, is to form a part of the réspiratory apfm-
ratus, as is the case in fish, where they are of the
largest size and possess the most perfect organization.
The ¢ corollaries,” which the author deduces, I shall
give my readers in his own words, * De tout ce qui
préeéde, je crois devoir conclure que les quatre osselets
de T'ouie ne sont toujours chez les mammiféres, les
oiseaux et les reptiles, que les quatre os operculaires
des poissons; que, vus de plus haut, ce sont quatre
materiaux donnés de Porganization, susceptibles d’un
maximum -t d'un  minimuwm  de  developpement 3






442 Blainville’s Observations on the Ear.

particular instance ean be determined solely by its
individual merits.

The only method by which we can decide, whether
these ossicles should be considered as essentially be-
longing to the ear, or as an adjunct to the respiratory
organs, is to ascertain their relative state of develop-
ment in the. different classes of animals, as connected
with the perfection of the sense of hearing in its
various modifications. For this purpose, the sixth
chapter of M. Blainville’s work, ¢ De I'Organization
des Animaux,” may be referred to with much advan-
tage, where an account of the comparative state of
these parts in all the different classes of animals will
be found. He observes, that there is no part in the
ear of fishes which can be regarded as amnalogous to
these ossicles, and in the following remarks he appears
to allude to an opinion similar to that of M. St.
Hilaire. “ Les os, qui avaient été pour ainsi dire
empruntés par Pappareil de l'ouie a celui de la loco-
motion dans les appendices de la déglutition lui sont
rendus, et se modifient pour cet usage, comme nous
le verrons en parlant des organes de la locomotion.
L’ouverture gutturale de la partie moyenne de
oreille, loin de disparaitre, acquiert au contraire un
trés-grand developpement, mais- pour un tout autre
usage, celui de la respiration, comme nous l’avons
indiqué en-parlant des amphibiens.”* It is much to
be regretted that so valuable a work as M. Blaln-
yille’s should not be completed.

1 P. 558,
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