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“ Of all truths relating to phenomena, the most valuable to us are those which 
relate to the order of their succession. On a knowledge of these is founded 
every reasonable anticipation of future facts, and whatever power we possess 

of influencing those facts to our advantage. Even the laws of geometry are 

chiefly of practical importance to us as being a portion of the premises from 

which the order of the succession of phenomena may be inferred.” 

Joun Stuart MILL. 

Breun in the autumn of the year 1845, without the cognizance, 

or at the suggestion of a single human being, the present Trans- 
lation is due to the fact of its original having encountered a some- 

what kindred spirit, and aroused therein the desire to render others 

participant, if possible, im the large amount of instruction it is so 

well calculated to afford. And now that the work is done, what 

remains for the labourer at second-hand to say by way of preamble 
to his newly-dressed wares? Had the book been printed within 
the pale of a philosophical or physico-theological sect, the Trans- 
lator’s final duty would have been clearly enough prescribed. 
Already bound to the profession of ‘‘ particular tenets,’ his main 

object would be to indulge in a laudatory but servile abstract of his 
author’s doctrines, or, if having set out with the expressed inten- 
tion of illustrating their bearings upon the state of science past, 

present, and to come, he would become so drunk beforehand with 

the large and unbridled potation of his creed, as to surprise the 

casual reader by informing him that such an intention is useless, for 
the two stand in direct antithesis to each other. Examples of this 

mode of procedure are not wanting at the present day, whether at 

home or abroad. They are the produce of that spirit, which, rife 

enough in the Middle Ages, has been so graphically described by 

Professor Whewell under the title of the “‘Commentatorial,” and 

**whose professed object is to explain, to enforce, to illustrate doc- 

trines assumed to be true, but not to obtain additional truths or new 

generalizations.” While from dealings of this character, as being 

utterly opposed to the sacred. cause of Truth, I turn away with 

feelings of repugnance, to which the lessons of some personal 

experience have lent their aid, it is not my business, upon the other 
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hand, to enter the lists of controversy against those who, having 
neither the capacity, nor the desire of its cultivation, for the higher 

walks of science, delight to dismiss a work of the present kind 

with some idle anathema of mysticism or evasive outery for more 
facts. 

I refrain from essaying to give any condensed formula or outline* 

of Professor Oken’s Physiophilosophy: first, because its leading 
points have been already noted in his own prefaces to the German 

work and its translation; secondly, because the book will, I trust, 

best speak for itself to those who shall come with minds unprejudiced 
and duly prepared, each one in his particular department, to its 

study; and, lastly, because any such attempt would necessarily involve 

an amount of historical and critical details, which must be here super- 

ficially treated and so misplaced. Suffice it to observe, that the 

present work stands alone in Germany, as being the most practical 

application upon a systematic scale of the principles advanced by 
Schelling, more especially in the Mathesis and Ontology; for the 

concluding part or Biology stands almost “per se.’ As such it will 
form, apart from other and higher considerations, a readily available 

introduction to the writings upon similar subjects of Carus, Steffens, 

Hegel and others, and may induce further attempts to render, by 
translation or history, the English student familiar with much 

of what at present is known only by scattered fragments in journals, 

or through the medium of reviews. From what has been said, the 

reader will be at no loss to discern in what light the Translator 

humbly desires to be viewed in reference to the present work. He 

rests content with the confident hope that its pages will be, at least, 

found eminently suggestive, that new thoughts will be awakened 

by facts and their relations being here cast in a fresh mould, that 

shall stimulate others in the field of inquiry, and open paths 
hitherto untrod. In this he is but expressing the sentiments of 

* For this the reader may be referred to the 3d vol. of Prof. Blainville’s Hist. 
des Sciences de l’Organisation; Par. 1845; or better still, to the sketch (preceded 
by a view of Schelling’s philosophy), which is given by M. Saint-Agy in the Tome 

Complémentaire of Cuvier’s Hist. des Sciences Naturelles, 1845. He there rightly 

observes of Oken’s work, that “pendant les quarante derniéres années il n’a 
presque paru en Allemagne d’ouvrages d’anatomie, de physiologie, de physique et 

de chimie auxquelles elle n’ait servi de base.” For what a master-mind like Oken’s 

is capable of creating, I would especially refer to his theory of the Cranial Homo- 

logies, which has been in our own country so beautifully carried out, modified, 

and proved by the extensive researches of Professor Owen. 
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the author himself, and acknowledging what the present time 
with its accumulating mass of knowledge presses upon us more 

and more—the necessity of work, wherein abstract science and ex- 

perience, theory and facts shall advance together, the Ideal in part 

receiving and reflecting back wtih increased lustre the light which 

it has derived from the Real or outward semblance of things. 

Meanwhile, it is with no small amount of diffidence and hesitation 

that the present Translation will quit my hands. Hemmed in by a 

rigid dialectic terminology upon all sides, I have had difficulties of 

no ordinary kind to contend with in adapting a language, composed 

of such varied elements as our own, to meet the requisites of general 

clearness and conciseness that form so prominent a feature of the 

German work. If errors and obscurities exist, the blame, it will 

be observed, attaches to myself, not to the distinguished author. 

Ill-heath has tonflicted much with the calmness and repose of 

mind so indispensable to an undertaking, at once novel in kind 

and character to the English reader; or otherwise, these (my last 

labours unto any extent as a Translator) might have been rendered 

more worthy of the Ray Society and the objects it has in view. 

To those who have kindly afforded me assistance in the progress 
of the work, and to the latter body for undertaking it, I here return 

many grateful thanks. The Author himself in a letter to the Trans- 

lator, dated Jan. 12, 1847, acknowledges the acceptance of his work 
by the Society in the following words :—‘ The intelligence of my 

Physiophilosophy having been deemed worthy of translation by so 

goodly and enlightened a Society, cannot be otherwise unto me than 

a source of delight.’’* : 

ALFRED TULK. 

* “Die Nachricht dass meine Naturphilosophie von einer sociferigen und 

erleuchteten Gesellschaft der Uebersetzung fiir wiirdig erachtet worden ist, 

konnte nicht anders als mir Freude gewiahren.” 
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AUTHOR’S PREFACE TO THE TRANSLATION. 

Ir is with no readiness or pleasure that I write introductions of 

any kind, and usually abstain from doing so, partly because they 

appear to me like a kind of apology or makeshift for the author, 

and partly because the contents of the book itself should indicate 

his status or position. With regard, however, to the history of the 

work, some few words are certainly requisite for its Translation. 

. I wrote the first Edition of 1810 in a kind of inspiration, and on 

that account it was not so well arranged as a systematic work ought 

to be. Now, although this may appear to have been amended in the 

second and third edition, yet still it was not possible for me to com- 

pletely attain the object held in view. The book has therefore 

remained essentially the same as regards its fundamental principles, 

such as those concerning the formation of matter, the protoplasmic 

substance (Schleim-Substanz) and vesicular form of the organic 

mass, the signification and function of the organs, as also the prin- 

ciples of classification in Minerals, Plants and Animals, so that all 

this is consequently as old as the first edition. It is only the 

empirical arrangement into series of plants and animals, that has 

been modified from time to time in accordance with the scientific 

elevation of their several departments, or just as discoveries and 

anatomical investigations have increased and rendered some other 

position of the objects a matter of necessity. This susceptibility 

to change will of course be persistent in the future, although the 

principles themselves should continue wholly unchanged ; ay, the 

very stability of the latter will tend the more to invite the naturalist 
to the pursuit of empirical inquiries, by determining beforehand in 

what direction he is to extend his point of view, and thus spare 
himself the trouble of blindly and laboriously groping about in the 

dense labyrinth of facts. Such a work therefore as the present 

can only approximate completion through the progress made in 

science, and each new edition will supply some defect of its prede- 
cessor in the distribution or parcelling out of things. 
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In the first edition the principle was raised of individual bodies 
being alone the object of Natural History, and that in the next place 
they are to be arranged according to the combination of their organs 

or component parts, and by no means after the division or mere 

form of a single organ; that, for example, a special organ or ana- 
tomical system lies as the basis of each Vegetable and Animal class, 

and that there must be therefore as many classes, and no more, as 

there are cardinal organs present upon which to found them. On 
that account it was absolutely necessary first of all to find out these 
cardinal organs, and determine their rank; and, in so doing, it was 

shown that organs and classes are at betta of one kind, and that 

the development by stages or degrees of the embryo is the antetype 

of that of the classes ; furthermore, that each class takes its starting- 
point from below, and consequently that the classes do not stand 
simply one above the other, but fall into a series of mutually parallel 
ranks. Now it is this which, along with the doctrine of the infu- 
sorio-vesicular form of the organic mass, and that touching the 

signification of parts, as to how e.g. the blossom is the repetition 
of the vegetable axis or trunk, the cephalic bones that of the ver- 
tebree, the feet of the branchize, and the maxille in turn of the feet, 

appears to me the cardinal point attained in my Philosophy of 
Nature; more especially, because it was these very doctrines which 

were first of all, i. e. before all the others, comprehended and almost 

universally adopted. The inorganic matters and activities pass, 

however, parallel also to the anatomical formations and functions ; 

and that this is the case too with the spiritual or psychical func- 

tions the philosophy of the future will probably be in the condition 

to point out. 

The reader will not expect to find that the serial arrangement of 

Plants and Animals, with their parallelism, has been in every instance 

thoroughly attained. The present is but a sample of how we are to 

proceed in our desire of obtaining a Natural system. Withsuch an 

attempt one has something to change every year, and I have in the 

present translation made some alterations im respect to the Mol- 

jusca and Fishes. In this sense then it is my wish that the book 
may be regarded, and accordingly received with its due amount of 
indulgence. 

LORENZ OKEN., 



PREFACE. 

Tue first principles of the present work I laid down in my small 
pamphlet entitled Grundriss der Naturphilosophie, der Theorie 

der Sinne und der darauf gegrundeten Classification der Thiere; 

Frankfurt bey Eichenberg, 1802, 8vo (out of print). I still abide 
by the position there taken, namely, that the Animal Classes are 

virtually nothing else than a representation of the sense-organs, 

and that they must be arranged in accordance with them. Thus, 

strictly speaking, there are only 5 Animal Classes: Dermatozoa, 

or the Invertebrata ; Glossozoa, or the Fishes, as being those animals 

in whom a true tongue makes for the first time its appearance ; 
Rhinozoa, or the Reptiles, wherein the nose opens for the first time 

into the mouth and inhales air; Otozoa, or the Birds, in which the 

ear for the first time opens externally; Ophthalmozoa, or the 

Thricozoa, in whom all the organs of sense are present and complete, 

the eyes being moveable and covered with two palpebre or lids. 
But since all vegetative systems are subordinated to the tegument or 

general sense of feeling, the Dermatozoa divide into just as many 

or corresponding divisions, which, on account of the quantity of 

their contents, may be for the sake of convenience also termed 

classes. Thereby 9 classes of the inferior animals originate, but 
which, when taken together, have only the worth or value of a 

single class. So much by way of explaining the apparent want of 

uniformity in the system. 

I first advanced the doctrine, that all organic beings originate 

from and consist of vesicles or cells, in my book upon Generation. 
(Die Zeugung. Frankfurt bey Wesche, 1805, 8vo.) These vesicles, 

when singly detached and regarded in their original process of produc- 
tion, are the infusorial mass, or the protoplasma (Ur-Schleim) from 
whence all larger organisms fashion themselves or are evolved. 
Their production is therefore nothing else than a regular agglo- 
meration of Infusoria ; not of course of species already elaborated or 
perfect, but of mucous vesicles or points in general, which first 
form themselves by their union or combination into particular 
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species. This doctrine concerning the primo-constituent parts of 

the organic mass is now generally admitted or recognised, and I 

need not, therefore, add anything by way of apology for it or 
defence. 

In mine and Kieser’s Beytrigen zur vergleichenden Zoologie, 

Anatomie und Physiologie; Frankfurt bey Wesche, 1806, 4to, I 

have shown that the intestines originate from the umbilical vesicle, 

and that this corresponds to the vitellus. It is true Friedrich Wolf 

had already discovered it in the chick, but his was only a single 

instance, and completely forgotten. I have also discovered it and 

without knowing anything about my being anticipated, since it was 

nowhere taught. But I have elevated this structure to the light of 
a general law, and it is that unto which I may fairly lay claim, 
In the same essay I have introduced into the Physiology the Corpora 
Wolfiana, or Primordial Kidneys, but, having failed to recognise 

their signification, any one who pleases may filch away the credit of 
their bare detection. ; 

In my Essay: Ueber die Bedeutung der Schidelknochen, (Hin 
Programm beym Antritt der Professur an der Gesammt-Universitat 

zu Jena; Jena gedruckt bey Gépfert, 1807, verlegt zu Frankfurt 

bey Wesche, 4to,) I have shown that the head is none other than 

a vertebral column, and that it consists of four vertebree, which I have 

respectively named Auditory, Maxillary or Lingual, Ocular and Nasal 

vertebra; I have also pointed out that the maxille are nothing else 

but repetitions of arms and feet, the teeth being their nails ; all this 

is carried out more circumstantially and in detail in the Jszs, 1817, 

S. 1204; 1818, 8S. 510., 1823. litt. Anzeigen 8. 353 und 441. 

This doctrine was at first scoffed at and repulsed ; finally, when it 

began to force its way, several barefaced persons came forward, 

who would have made out if they could, that the discovery was 

achieved longago. The reader will not omit to notice that the above 
essay appeared as my Antritts-Programm, or Inaugural discourse, 
upon being appointed Professor at Jena. 

In my Essay entitled Ueber das Universum als Fortsetzung des 

Sinnensystems ; Jena bey Frommann, 1808, 4to, I showed that the 

Organism is none other than a combination of all the Universe’s 

activities within a single individual body. ‘This doctrine has led 

me to the conviction that World and Organism are one in kind, 

and do not stand merely in harmony with each other. From hence 

was developed my Mineral, Vegetable and Animal system, as also 

my philosophical Anatomy and Physiology. 
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In my Essay entitled Erste Ideen zur Theorie des Lichts, der 
Finsterniss, der Farben und der Wirme; Jena bey Frommann, 
1808, 4to, I pointed out, that the Light could be nothing but a 

polar tension of the ether, evoked by a central body in antagonism 

with the planets; and that the Heat were none other than the 

motion of this ether. This doctrine appears to be still in a state of 

fermentation. 
In my Essay entitled Grundzeichnung des natiirlichen Systems 

der Erze; Jena bey Frommann, 1809, 4to, I arranged the Ores 

for the first time, no¢ according to the Metals, but agreeably to their 

combinations with Oxygen, Acids, and Sulphur, and thus into 

Oxyden, Halden, Glanzen, and Gediegenen. This has imparted to 

the recent science of Mineralogy its present aspect or form. 
In the first edition of my Lehrbuch der Naturphilosophie, 

1810 and 1811, I sought to bring these different doctrines into 
mutual connexion, and to show, forsooth, that the Mineral, Vege- 

table, and Animal classes are not to be arbitrarily arranged in 

accordance with single or isolated characters, but to be based upon 

the cardinal organs or anatomical systems, from which a firmly 

established number of classes must of necessity result; moreover, 

that each of these classes commences or takes its starting-point 

from below, and consequently that all of them pass parallel to each 

other This parallelism is now pretty generally adopted, at leastan 

England and France, though with sundry modifications, which, 

from the principles being overlooked or neglected, are based at ran- 

dom, and are not therefore to be approved of. As im chemistry, 

where the combinations follow a definite numerical law, so also in 

Anatomy the organs, in Physiology the functions, and in Natural 

History the classes, families and even genera of Minerals, Plants 
and Animals, present a similar arithmetical ratio. The genera are 
indeed, on account of their great number and arbitrary erection to 

the rank whose title they bear, not to be circumscribed or limited in 

every case with due propriety, nor brought into their true scientific 

place in the system; it is nevertheless possible to render their 

parallelism with each other clear, and to prove that they by no 

means form a single ascending series. If once the genera of 

Minerals, Plants and Animals come to stand correctly opposite each 

other, a great advantage will accrue therefrom to the science of 
Materia Medica; for corresponding genera will act specifically upon 
each other. 

These principles, which I have now carried out into detail, were 
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retained in the second, and have been also in the ¢hird or present 
edition of the Physiophilosophy, the arrangement and serial dis- 

position of the natural objects having, with my increase of know- 

ledge and concomitant views of things, been amended, enlarged or 

diminished, as the case might require, especially in the Mineral, 

Vegetable and Animal systems. I am very well aware that there is 

~many an object which does not stand in its right place; but where 
again is there a single system in which this is not still more 

strikingly the case? We have here dealt only with the restoration 

of the edifice, wherein, after years of long and oft-repeated attempts, 

the furniture may for the first time be properly distributed, without 

detriment to its general bearings or ground plan. 

In my Lehrbuch der Naturgeschichte, the Mineralogical and 
Zoological portions of which are out of print, but the Botanical 
still to be had (Weimar, Industrie-Comptoir, 1826), I have arranged 

for the first time the genera and species in accordance with the 

above principles, and stated everything of vital importance respecting 
these matters. This was the first attempt to frame a scientific 

Natural History, and one unto which I have remained true in my 

last work, the Allgemeine Naturgeschichte, the principles whereof 
I have sought to develop more distinctly and in detail in the work 

now before the reader. 
‘Thus then have I prosecuted throughout along series of years one 

kind of principle, and worked hard to perfectionate it upon all sides. 

Yet, notwithstanding my endeavour to amass the manifold stores of 

knowledge so requisite to an undertaking like this, I could not 

acquire within the vast circuit that appertains thereunto, many things 

which might be necessary unto a system extending into all matters 

of detail. This it is to be hoped the reader will acknowledge, and 

have forbearance for the errors, against which every one will stumble 
who has busied himself throughout life with a single branch of the 

natural sciences. Natural History is not a closed department of 

human knowledge, but presupposes numerous other sciences, such 

as Anatomy, Physiology, Chemistry and Physics, with even Medi- 

cine, Geography and History; so that one must be content with 
knowing only the main facts of the same, and relinquishing the 

Singular to its special science. The gaps and errors in Natural 
History can therefore be filled up or removed only by numerous 

writers and in the lapse of time. 
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PHYSIO- PHILOSOPHY. 

INTRODUCTION. 

oo 

CONCEPTION OF THE SCIENCE. 

1. Philosophy, as the science which embraces the prin- 
ciples of the universe or world, is only a logical, which 
may perhaps conduct us to the real, conception. 

2. The universe or world is the reality of mathema- 
tical ideas, or, in simpler language, of mathematics. 

3. Philosophy is the recognition of mathematical ideas 
as constituting the world, or the repetition of the origin 
of the world in consciousness. 

4,5, Spirit is the motion of mathematical ideas. 
Nature, their manifestation. 

6. The philosophy of Spirit is the representation of the 
movements of ideas in consciousness. 

7. The philosophy of Nature that of the phenomena or 
manifestations of ideas in consciousness. 

8. The world consists of two parts: of one apparent, 
real, or material; and one non-apparent, ideal, spiritual, 
in which the material is not present, or which is naught 
in relation to the material. 

9. There are, accordingly, two parts or divisions of 
Philosophy, viz. Pneumato- and Physio-philosophy. 

10. Physio-philosophy has to show how, and in ac- 
cordance indeed with what laws, the Material took its 
origin; and, therefore, how something derived its exist- 
ence from nothing. It has to portray the first periods 
of the world’s development from nothing; how the ele- 
ments and heavenly bodies originated ; in what method 

__ by self-evolution into higher and manifold forms, they 
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separated into minerals, became finally organic, and in 
Man attained self-consciousness. 

11. Physio-philosophy is, therefore, the generative his- 
tory of the world, or, in general terms, the History of 
Creation, a name under which it was taught by the most 
ancient philosophers, viz. as Cosmogony. From its em- 
bracing the universe, it is plainly the Genesis of Moses. 

12. Man is the summit, the crown of nature’s deve- 
lopment, and must comprehend everything that has _pre- 
ceded him, even as the fruit includes within itself all the 
earlier developed parts of the plant. In a word, Man 
must represent the whole world in miniature. 

13. Now since in Man are manifested self-conscious- - 
ness or spirit, Physio-philosophy has to show that the 
laws of spirit are not different from the laws of nature ; 
but that both are transcripts or likenesses of each other. 

14. Physio- and Pneumato-philosophy range, therefore, 
parallel to each other. 

15. Physio-philosophy, however, holds the first rank, 
Pneumato-philosophy the second : the former, therefore, is 
the ground and foundation of the latter, for nature is 
antecedent to the human spirit. 

16. Without Physio-philosophy, therefore, there is no 
Pneumato-philosophy, any more than a flower is present 
without a stem, or an edifice without foundation. 

17. The whole of philosophy depends, consequently, 
upon the demonstration of the parallelism that exists 
between the activities of Nature and of Spirit. 

DIVISION OF THE SCIENCE. 

18. It will be shown in the sequel that the Spiritual 
is antecedent to nature. Physio-philosophy must, there- 
fore, commence from the spirit. 

19. It will also be shown in the sequel that the whole 
Ammal Kingdom, e. g. is, none other than the repre- 
sentation of the several activities or organs of Man; 
naught else than Man disintegrated. In lke manner 
nature is none other than the representation of the indi- 
vidual activities of the spirit. As, therefore, Zoology can 
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be termed the Science of the Conversion of Man into 
the Animal Kingdom, so may Physio-philosophy be 
called the Science of the Conversion of Spirit into Nature. 

20. Physio-philosophy is divisible, therefore, to three 
parts. The first of these treats of spirit and its acti- 
vities ; the second, of the individual phenomena, or things 
of the world ; the ¢Azrd, of the continuous operation of 
spirit in the individual things. 

The first division is the doctrine of the Whole (de 
Toto) —Mathesis. 

The second, that of Singulars (de Entibus)— Ontology. 
The third, that of the Whole in the Singulars (de Toto 

in Entibus)-—Biology. 
21. The Science of the Whole must divide into two 

doctrines ; into that of immaterial totalities — Pxeuma- 
togeny ; and into that of material totalities—Hylogeny. 

Ontology teaches us the phenomenon of matter. The 
first phenomenon of this are the heavenly bodies compre- 
hended by Cosmogony ; these develop themselves further, 
and divide into the elements—Stochiogeny. 

From these elements the Earth element develops itself 
still further, and divides into minerals— Mineralogy ; 
these minerals unite into one collective body, and this is 
Geogeny. 

The Whole in Singulars is the living or Organic, which 
again divides into plants and animals. 

Biology, therefore, divides into Organogeny, Phytosophy 
and Zoosophy. 
After this division of the subject the question first of all arises, what is 

science, provided there is one. 

TRUTH. 

22. Science is a series of necessarily inter-dependent 
and consecutive propositions, which rest upon a certain 
fundamental proposition. 

23. Now, if anything be certain it can only be oze in 
number. If, then, there be only ove certainty, there can 

_ also be only ove science, from which all the rest must be 
derived, ; 
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24. The Mathematical is certain, and, by virtue of 
this character, it stands also alone. Mathematics is the 
only true science, and thus the primary science, the Ma- 
thesis, or Knowledge simply, as it was called by the 
ancients. ‘lhe fundamental propositions of mathematics 
must, therefore, be fundamental propositions for all other 
sciences also. 

25. Physio-philosophy is only a science when it is 
reducible to, i. e. can be placed upon an equal footing 
with, mathematics. Mathematics is the universal science; 
so also is Physio-philosophy, although it is only a part, 
or rather but a condition of the universe ; _ both are one, 
or mutually congruent. 

26. Mathematics is, however, a science of mere forms 
without substance. Physio-philosophy is, therefore, Ma- 
thematics endowed with substance. 

27. The substance of Physio-philosophy must be of 
one kind with the form of Mathematics. 

28. The certainty of mathematical propositions de- 
pends upon no proposition being essentially different 
from another. Though there may be much that is diversi- 
fied or heterogeneous, there is nothing new in Mathematics. 

For to prove a mathematical proposition is to show 
(or demonstrate) that it is equivalent, i. e. of the same 
kind with another proposition. All mathematical propo- 
sitions must, consequently, resemble a first proposition. 

29. Physio- philosophy must also show that all its pro- 
positions, or that all things, resemble each other, and, 
finally, some first proposition or thing. 

30. ‘These natural propositions or natural things must, 
however, resemble also mathematical propositions, and 
depend, after all, upon fundamental mathematical pro- 
positions. 

Now then comes the question, what is the first principle of Mathematics P 



PART I. 

MATHESIS—OF THE WHOLE. 

NOTHING. 

31. The highest mathematical idea, or the funda- 
mental principle of all mathematics is the zero = 0. 

The whole science of mathematics depends upon zero. 
Zero alone determines the value in mathematics. 

32. Zero is in itself nothing. Mathematics is based 
upon nothing, and, consequently, arises out of nothing. 

33. Out of nothing, therefore, it is possible for some- 
thing to arise, for mathematics, consisting of propositions, 
is a something in relation to 0. Mathematics itself were 
nothing if it had none other than its highest principle 
zero. In order, therefore, that mathematics may become 
a real science, it must, in addition to its highest principle, 
subdivide into a number of details, namely, first of all 
into numbers, and, finally, into propositions. What is 
tenable in regard to mathematics must be equally so of all 
the sciences ; they must all resemble mathematics. 

34. The first act towards realization or the becoming 
something, is an origination of Many. All reality can, 
accordingly, manifest itself only in multiplicity. 

That which belongs to the Many is a Definite; this 
again is a Limited; the Limited is a Finite. ‘The Finite 
only is real. 

_ The question now arises, how it happens that mathematics becomes a mul- 
tiplicity, or, what is the same thing, a reality, a something. 

35. ‘The reality of mathematics consists in the univer- 
sality of its magnitudes ; viz. numbers or figures. Every 
number, and every thing which belongs to mathematics, 
can be derived from no other source than zero. 
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Mathematical multiplicity, or its reality, must have 
proceeded, therefore, out of zero. 

36. Zero, however, contains no number and no figure 
really in itself; it contaims, forsooth, neither 1 nor 2, 
neither a point nor a lime within itself. The Singulars or 
details cannot, therefore, reside in a real, but only an 
ideal manner in zero; or, in other words, not actually, 
but only potentially. The conditions here are the same 
as with all mathematical ideas. We may conceive, e. g., 
an idea or definition of a triangle in so general a sense 
that it shall comprehend all triangles, without, however, 
a definite triangle being actually mtended, or without 
even a triangle actually existing. In order that the idea 
of the triangle be realized, it must become a definite, in 
other words, an obtuse or an acute triangle. In short, 
the idea of the triangle must multiply itself, be self- 
evolved, or else it is as naught in reference to mathematics, 
or only a geometrical zero. 

The individual objects or figures of mathematics thus 
attain existence, so far only as the idea comprising them 
emerges out of itself and assumes an individual character. 

It is clear that all individual triangles taken together 
closely resemble the ideal triangle, or, to express the 
same in more general terms, that the Real is equivalent 
to the Ideal, that the former is but the latter which has 
become dissevered and finite, and that the aggregate 
of every Finite is equivalent to the Ideal. This will 
probably be rendered still more distinct by the example 
of ice and water ‘The crystals of ice are nothing else 
than water bounded by definite lines. So, also, are the 
Real and Ideal no more different from each other than ice 
and water; both of these, as is well known, are essen- 
tially one and the same, and yet are different, the diver- 
sity consisting only in the form. It will be shown in the 
sequel that everything which appears to be essentially 
different from another, is so only in the form. 

The Real and Ideal are one and the same, only under 
two kinds of form. ‘The latter is the same under an 
indefinite, eternal, single form; but the Real is also the 
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same, yet under the form of quantity, and, as will up 
shown, of multiplicity. An infinity resides in both; in 
the Real an endlessness of individual forms ; in the Ideal 
but one endless form; in the latter case an eternity, in 
the former an infinity. The quantity and multiplicity of 
the whole of mathematics is contained in the same manner 
in the 0, that the quantity and multiplicity of the triangles 
are in the ideal or primary triangle. Mathematics is a 
system of nullities or nothings, and this admits of being 
easily proved. 

37. Zero is indeed the universality of mathematics, 
this, however, is not real, but only ideal. Every number 
issues out of zero, like the multiplicity of the real tri- 
angles out of the primary triangle. ‘This progression of 
numbers out of zero takes place through a process of 
becoming determinate and limited; just as the real tri- 
angles are only definitions of the absolute triangle. The 
process of becoming determined is identical with becoming 
a Finite ; becoming real is called becoming finite. Mathe- 
matical singulars or numbers can, therefore, be nothin 
else than zero disintegrated, or rendered real by deter- 
mination. 
What zero is in infinite intensity, that are numbers in 

endless extensity. Zero is of two forms: under the ideal 
it is mere intensity ; under the real mere extensity, or a 
series of numbers. ‘The latter is only expanded intensity; 
the former, extensity concentrated on the point ; both are, 
consequently, one and the same in toto. Numbers are 
identical with zero; they are zero in a state of exten- 
sion, while zero is equivalent to numbers in a state of 
intensity. ‘The sense in which numbers are said to come 
out of zero is, therefore, very clear; they have not issued 
forth from zeso as if they had previously resided indivi- 
dually therein, but the zero has emerged out of itself, 
has itself become apparent, and then was it a finite zero, 
anumber. So, also, does the idea of a circle become a 
real circle, not from the latter emerging from the former, 
but from this itself becoming manifest. The individual 
circle is a manifestation or phenomena of the spiritual circle. 
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38. All realization, therefore, is not the origin of a 
something that has not previously been; it is only a 
manifestation, a process of extension taking place in the 
idea. 

Thus the Real does not arise out of the Ideal, but is 
the Ideal itself in a condition of definition and limitation, - 
as are, e. g. the actual triangle or the actual circle. 
If, then, the Ideal and Real be one, everything is necessa- 
rily identical, and this identity dominates not merely 
between the Ideal and Real in a general sense, but 
between all individual members of the Real. 

39. The identity of every Manifold, or of all things 
among themselves and with the highest unity, is the 
essence of things. ‘The limitation or definition of the 
Ideal is their form. Limitation is the Impartient of form. 

40. Limitation is originally only a quantitative rela- 
tion, e. g. the size of the angle im a triangle; later on it 
becomes also a relation of direction or of position. 

In both cases the limitation is only an ideal relation. 
Realization also takes place, therefore, only m an ideal 
manner; and the Real is therefore ideal, not simply as it 
regards its form, but also its essence. Every Plural re- 
sembles itself and the highest principle in essence ; or, in 
other words, all Singulars are united through essence 
with the highest One. All diversity of the Plural resides 
merely in the form, limitation or manifestation. The one 
unchanging essence possesses one ideal form, which is 
that of pure unity, and the same essence has a limitation, 
a real form, which is that of subdivision. ‘There is only 

- one essence in all things, the 0, the highest identity ; 
but there are infinitely numerous forms. 

Numbers are naught else than different forms of the 
one unchangeable essence, namely, the 0. 

Tf, then, all numbers are only zero in a state of extension, and are conse- 
quently identical with it, the question arises, what are the first finitings of 
zero, or as what does it appear when it is no longer merely ideal or indefi- 
nite ; in short, what is the first form of the real zero, or of the essence in 
general ? 



ESSENCE OF NOTHING. 

41. The ideal zero is absolute unity, or monas ; it is 
not a singularity, such as one individual thing, or as the 
number 1; but an indivisibility, a numberlessness, in 
which neither 1 nor 2, neither a line nor a circle can be 
found; in short, an unity without distinction, an homo- 
geneity, brightness, or translucency, a pure identity. 

42. The mathematical monas is efernal. It succumbs 
to no definitions of time and space, is neither finite nor 
infinite, neither great nor small, neither quiescent nor 
moved ; but it is and it is not all this. ‘That is the con- 
ception of eternity. 

Mathematics is thus in possession of an eternal prin- 
ciple. 
"43. Since all the sciences are equivalent to mathe- 

matics, nature must also possess an eternal principle. 
The principle of nature, or of the universe, must be 

of one and the same kind with the principle of mathe- 
matics. For there cannot be two kinds of monades, nor 
of eternities, nor of certainties. ‘The highest unity of the 
universe is thus the Eternal. The Eternal is one and the 
same with the zero of mathematics. ‘The Eternal and 
zero are only denominations differmg m accordance with 
their respective sciences, but which are essentially one. 

44. The Eternal is the nothing of Nature. 
As the whole of mathematics emerges out of zero, so 

must everything which is a Singular have emerged from 
the Eternal or nothing of Nature. 

The origin of the Singular is nothing else than a mani- 
festation of the Eternal. Thereby unity, brightness, 
homogeneity are lost, and converted into multiplicity, 
obscurity, diversity. 

Unity posited manifoldly is an expansion without ter- 
mination, but one that always remains the same. 

Realization or manifestation is an expansion of the 
Eternal. 

FORMS OF NOTHING. 

45. ‘The first form of the expansion or manifestation of 
the mathematical monas, or of 0 is + —. The + —is 

nf 
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nothing else than the definition of 0. 0 is the reduction 
of the positive and negative series of numbers, upon 
which the whole of arithmetic depends. A series of 
numbers is, however, nothing else than a repetition of a 
BON a eee consequently, the whole of arithmetic 
reduces itself to + 1 — 1. 

What, however, isa+1,or—1? Obviously nothing 
else than a single + or —. ‘The figure is quite super- 
fluous, and only indicates how often + or — has been 
assumed ; instead, therefore, of + 1 we can posit + ; 
instead of — 1 simply —. The series + 1 + 1 + lis 
synonymous with + + +; or instead of 3 we may posit 
+ 4+ +, and so on for every figure ad libitum. The 
figures are nothing more than shorter signs for the two 
highest mathematical forms or ideas of numbers. Num- 
bers are nothing different from the ideas of numbers ; 
they are the latter themselves, only several times posited. 
Essentially numbers do not exist, but only their two 
ideas. These ideas, however, exist an infinite number of 
times. 

Multiplicity or veal infinity is, accordingly, nothing 
special or particular, but only an arbitrary repetition of 
the Ideal, an incessant positing of the idea. The idea 
posited is reality, non-posited it is = 0. 

46. The first multiplicity is duality, + —. This 
duality alters nothing in the essence of the monas, for 
+ —is=0. It is the monas itself only under another 
form. In multiplication it is thus the form alone that 
changes. 

There are many forms,’ but not many essences. 
47. 'The first or primary duality is not, however, a 

double unity, both members of which are of equal rank, 
but an antagonism, disunion, or diversity. Many diver- 
sities are multiplicity. 'The Many is thus complex. ‘The 
first form is not therefore a simple division of zero or the 
primary unity, but an antagonistic positing of itself, a 
becoming manifold. 

48. Every Finite is in the same manner only the self- 
definition of the Eternal. The Eternal becomes, accord- 
ingly, real, by binary self-division. When the Eternal is 



SOMETHING. ll 

manifested, it is either a positive or negative. The whole 
of arithmetic is nothing else than a ceaseless act of posit- 
ing and negating, of affirming and denying. 

All realization is nothing else than the act of positing 
and negating. ‘The act of positing and negating of the 
Eternal is called realization. 

49. Positing and negating is, however, an act or 
function. Arithmetic is, therefore, a ceaseless process of 
acting or performing. Numbers are ac/s of the Primary 
idea, or, properly speaking, stationary points of its func- 
tion, and hence proceeds a division into the two ideas 
+ and —. If these remain always alone nothing is 
added tothem. They alone produce the whole science of 
arithmetic, and simply because they are never exhausted 
by the act of positing themselves repeatedly, but capable 
after this of again elevating themselves m power. Since 
+ is in essence nothing else than a simple positing, a 
mere affirmation, and — a mere suppression of this 
affirmation, a negation ; so is the positive unity = 1 no- 
thing but an affirmation once declared, and the whole 
series of numbers is a reiterated affirmation. The act 
of affirmation alone gives the number, and the latter is 
thus the definite quantity devoid of intrinsic value. Bare 
affirmation alone without reference to any substance is 
unity, duality, &c. 

SOMETHING. 

_ 50. Still, however, there must be something, which is 
posited and negatived. ‘The form must have a substance. 

This something is the primary idea, or the very Eternal 
of mathematics, the zero; for + —is =0. The + —is 
naught else than zero affirmed; the — naught else than 
this + 0 negatived = — 0. Now since an affirmation 
once declared is = 1, so are unity and zero identical. 
Zero differs only from finite unity in that it is not affirmed. 

51. The — is not simply the want of affirmation, but 
its explicit abstraction. 'The + presupposes the 0; the 
— the + and 0; thé 0, however, presupposes neither 
+nor—. Purely negative quantities are, as is known, a 
nonentity, because they can only bear reference to positive 
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magnitudes. ‘The — is, deed, the retroversion of + 
into 0 ; yet alone, therefore, it is not perfectly equal to 0. 
It is a retrovertent, and consequently the second act, 
which presupposes the positive. By the — we know 
what is not ; the — is, however, a nothing in every respect. 
The — is the copula between 0 and +. 

52. If the + is the 0 posited, so is it a nothing 
posited or determined. This position is, however, a 
number, and therefore a mathematical something. ‘The 
nothing thus becomes a something, a Finite, a Real, 
through the simple positing of itself, and the something be- 
comes a nothing by the removal of this self-position. ‘The 
nothing itselfis, however, the mere neglect of its self-posi- 
tion. ‘The something, the + --, has consequently not 
arisen or emerged out of nothing, or from the latter 
something associated with another been produced ; but 
it is nothing itself; the whole undivided nothing has 
become unity. The nothing once posited as nothing is 
= 1. We cannot speak of production or evolution in 
this case; but of the complete identity and uniformity of 
the nothing with the something ; it is a virgin product or 
birth. 

53. Zero must be endlessly positing itself, for in every 
respect it is indefinite or unlimited, eternal. The num- 
ber of finite singularities must, therefore, pass mto the 
Infinite. | 

54. The whole of Arithmetic is nothing but the end- 
less repetition of nothing, an endless positing and remoy- 
ing of nothing. 

We can become acquainted with nothing but the 
nothing, for the Original of our knowledge is the 0. 

There is no other science than that which treats of 
nothing. 

Every Real, if it were such in itself, could not be 
known, because the possibilities of its properties would 
pass into the Infinite. The nothing alone is cognizable, be- 
cause it has only a single property, namely, that of having 
none; concerning which knowledge no doubt can be 
entertained. 
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A—PNEUMATOGENY. 

PRIMARY ACT. 

55. The + ~— or. in other words, numbers are acts or 
functions. Zero is, consequently, the primary act. Zero 
is, therefore, no absolute nothing, but an act without sub- 
stratum. Generally speaking there is, therefore, xo 
nothing ; the mathematical nothing is itself an act, con- 
sequently a something. ‘The nothing is only inventive. 

56. An act devoid of substratum is a spiritual act. 
Numbers are, accordingly, not positions and negations 
of an absolute nothing, but of a spiritual act. 

57. The zero is an eternal act; numbers are repeti- 
tions of this eternal act, or its haltimg points, like the 
steps in progression. With zero the Eternal therefore 
originates directly, or both are only different expressions 
for one and the same act, according with the difference 
of the science wherein they are employed. Mathematics 
designates its primary act by the name of zero; Philo- 

_ sophy by that of Eternal. It is an error to believe that 
numbers were absolute nothings; they are acts and con- 
sequently realities. While numbers in a mathematical 
sense are positions and negations of Nothing, in the phi- 
losophical they are positions and negations of the Eternal. 
Everything which is real, posited, finite, has become this 
out of numbers ; or, more strictly speaking, every Real is 
absolutely nothing else than a number. This must be the 
sense entertained of numbers in the Pythagorean doc- 
trine, namely, that everything or the whole universe had 
arisen from numbers. ‘This is not to be taken in merely 
a quantitative sense, as it has hitherto been erroneously, 
but m an intrinsic sense, as implying that all things are 
numbers themselves, or the acts of the Eternal. ‘The 
essence in numbers is naught else than the Eternal. The 
Eternal only is or exists, and nothing else is when a 
number exists. There is, therefore, nothing real but the 
Eternal itself; for every Real, or everything that is, is only 
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a number and only exists by virtue of a number. Every 
Singular is nothing for itself, but the Eternal is im it, or 
rather it is itself only the Eternal, though not the Eternal 
in itself, but affirmed or negatived. The existence of the 
Singular is not its own existence, but only that of the 
Eternal subjected to an arbitrary repetition ; for the act 
of being and affirming are of one kind. 

58. The continuance of Being is a continuous positing 
of the Eternal, or of nothing, a ceaseless process of be- 
coming real in that which is not. ‘There exists nothin 
but nothing, nothing but the Eternal, and all individual 
existence is only a fallacious existence. All individual 
things are monades, nothings, which have, however, be- 
come determined. 

The Eternal must posit without cessation, for otherwise 
it would be an actual nothing, while im fact it is an 
act ; but it must incessantly suppress also this position, 
else it would be only a finite act, or an act which had 
only one kind of direction, that of affirmation + +++, 
and so on, which represents only the half of arithmetic. 
The totality of the Finite is, therefore, of eternal duration 
also: the Smgular, however, issues forth and disappears 
like the numbers in arithmetic. The eternal duration 
of the Finite consists, however, only in ceaseless repetition. 
Such an Eternal is to be distinguished therefore from the 
Primary eternal, and is called the Infinite. The to- 
tality of finite things is not therefore eternal, but only 
enfinite. 

PRIMARY CONSCIOUSNESS. 

59. Two tendencies are present in the primary act, 
both of which being inseparable are one im kind. It 
has the tendency to posit, and also to suppress, itself. 
The unity strives unto binary division or to antagonism, 
even as the 0 strives to produce + or —. While the 
primary act posits itself, it does this mdeed out of its 
own strength, and that which it posits is also none 
other than itself; it posits itself 1. e. actwely ; and is itself 
posited i.e. passively; it itself posits itself, is the self- 
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position of itself; for + is nothing else than 0 self- 
sited. The positing and posited act are of one kind ; 

the latter, however, is the Real, the Finite ; the former the 
Ideal, the Eternal. Both are distinguished from each 
other through this only, that the Real is the posited, 
numbered, and consequently determined act; the ideal, 
however, the positing, consequently numbering and thus 
undetermined act. While, however, the + is nothing 
else than 0, it must necessarily bear a relation to it, and 
thus retrograde into the 0. This retrogression is an 
act in the reverse direction, or what is indicated in 
mathematics by negation. The — has been therefore 
necessarily granted with the +, else the + would not be 
represented as = to 0. The act of positing is therefore 
at the same time also an act of negation. So soon as the 
0 is or exists, itis =+—. ‘The realization of the Eter- 
nal is accordingly a complete antagonism of itself. For 
0 is equal to + —, not simply = + or = to —. 

60. The being of the Eternal is therefore a se//mant- 
Jestation. Every Singular is nothing but a self-mani- 
festation ; since all numbers are only positions of zero or 
of +, which can never be without —. In every essence 
there are two, but the two are the one essence itself, 
which posits itself by division. The Positing of the Eter- 
nal in the sense in which it has been hitherto adopted, 
namely, as a realization of the same, is not merely an act 
of positing, not an indeterminate Positing, but an anta- 
gonism of itself. The zero is simply the indeterminate 
Positing, or the negative Positing ; but the number, or the 
real is the antagonism of zero, the + —, or the self- 
manifestation. The 0 cannot be thought of for itself 
alone without the +; the latter, however, not without 0, 
as well as the — also not without 0; for it is the suppres- 
sion of the posited 0, namely, the +. Every act of 
self-manifestation is therefore two-fold, a manifestation 
(= +), but a manifestation of itself, consequently a 
retrogression into 0 (= —). Through negation the 
Finite becomes united with the Eternal. Every disap- 
pearance of the Finite is a retrogression into the Eternal ; 
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for it must return to whence it came. It has arisen out 
of nothing, is itself the existing nothing ; it must there- 
fore retrograde again into the nothing. 

GOD. 

61. The self-manifestation of the primary act is se//- 
consciousness. The eternal self-consciousness is God. 

62. The continued act of self-consciousness, or be- 
coming self-conscious repeated, is called presentation. 
God is therefore comprehended in ceaseless presenta- 
tion. Presentations are single acts of self-consciousness. 
Single acts, however, are real things. All real things, 
however, are the world. ‘The world therefore originates 
with the presentations of the Eternal. 

63. The presentations are, however, manifested or 
attain only reality through expression. The world is 
therefore the language of God ; the creation of the world 
the speaking of God. ‘God spake, and it was.” Itis not 
merely said, God thought and it.was. ‘Thought belongs - 
merely to spirit; im so far, however, as it becomes appa- 
rent, it is a word, and the sum of all apparent thoughts 
is speech. This is the created, realized system of thought. 
The thought is only the idea. of the world, but speech is 
the idea actualized. 

64. As thought differs from speaking, so does God from 
the world. Our world consists in our apparent thoughts, 
namely, the words. The universe is the /anguage of God. 
So far as the thoughts lie at the foundation of the words, 
it can be said, that our world were the play of our 
thoughts, and the actual world that of God’s. The word 
has become world. Worldly things have no more reality 

for God, than our words or our language for us. We 

eee 

carry a world within us while we think; we posit or 
create a world without us while we speak. Thus God 

-earries the world within himself while he thinks; he 
posits the same without himself or creates it, while he 
speaks. In so far as thought necessarily precedes speech, 
it, may be said, that there would have been no world, 
if God had not thought. In the same sense it may be 
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also said, that all things are nothing but presentations, 
thoughts, ideas of God. So soon as God thinks and 
speaks is there areal thing. ‘To speak and to create 
are one. All, that we perceive, are words, thoughts of 
God; we are ourselves nothing else than such words or 
thoughts of God, consequently his metatypes or images, 
in as far as we unite in ourselves the whole system of 
speech. There is therefore no beimg without self- 
consciousness. That only which thinks is (for itself) ; 
that which does not think is not for itself, but only for 
some other consciousness. ‘The world differs from God 
as doth our speech from us. ‘The self-consciousness of 
God is independent of the world, even as our self- 
consciousness is independent of our speech. 

65. The divine laws are also the laws of the world; 
this has therefore been created and governed in accordance 
with eternal and immutable laws. 

66. Physio-philosophy is the history of creation ; 
the creation, however, is the language of God. ‘The sys- 
tem of thought, however, lies necessarily at the foun- 
dation of the system of speech. Now the science of the 
laws of thought is called logic; physio-philosophy is 
therefore a divine doctrine of speech or a divine logic. 
The laws of speech instruct us im the genesis of language. 
Physio-philosophy is, therefore, the science of the genesis 
of the world, or Cosmogony. 

FORM OF GOD—TRIUNITY. 

67. As the complete principle of mathematics consists 
of three ideas, so also does the primary principle of 
nature, or the Eternal. ‘The primary principle of mathe- 
matics is 0; so soon, however, as it is actual, is it + 
and —; or the primary idea resolves itself in being at 
once into two ideas, each of which resembles the other in 
essence, but differs from it in form. Thus it is here one 
and the same essence under three forms, or three are one. 
Now that which holds good of mathematical principles, 
must hold good also of the principles of nature. The 
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primary act is manifested, or operates under three forms, 
which correspond to the 0, + and —. 

These three ideas of the Eternal are all equivalent to 
each other, are the same primary act, each of them being 
whole and undivided, but each otherwise posited. The 
positing primary act is the whole Eternal ; the posited is 
hkewise the whole Eternal, and that which is subtractive, 
retrogressive, combining the two first, is also the whole 
Eternal. Although all three ideas are equivalent to each 
other, still the positing idea ranks first, the posited 
second, and the combining third; not as if they had first 
arisen successively (this is impossible, for they are co- 
existent, namely, before all time), nor as if they occupied 
different positions (for they are everywhere); but only 
according to their order and value. How one may be 
three and three one, is thus rendered comprehensible 
only by mathematics. 

68. ‘The first idea is the original, that therefore which 
is thoroughly mdependent, which having arisen from and — 
being based upon itself, has consequently emerged from 
nothing else; in short, it is the eternal idea, like the 
mathematical 0 = Monas aoristos. Hverything is pos- 
sible with it; it can propose and solve all problems, 
knows therefore everything and creates everything. It 
is the generative, creative and paternal idea. 

69. The two other ideas have emerged out of the first, 
although apparently equivalent to it; yea, they have 
themselves issued out of themselves. ‘The second idea is, 
therefore, Dyas aoristos, and corresponds to the mathe- 
matical +; the third idea is the Zrias aoristos, and cor- 
responds to the mathematical —, so that by the three the 
primary trinity 0 + ~— is completed. ‘The first idea 
labours or, what is more, rejoices from all eternity to 
convert itself into the two others. The action or the 
life of God consists in eternally manifesting itself, eter- 
nally contemplating itself in unity and duality, eternally 
dividing itself and still remaining one. ‘The second idea 
has issued next from the first, and is therefore related 
to it as Son is to Father, when the ideas are viewed as 
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personified. The third idea has emerged conjointly 
from the second and first, and forms therefore the spiritual 
union, the mutual love between both. It may be there- 
fore simply. called Ghost or Spirit, if it is thought of as 
personified. 

70. Since every Singular, having been produced 
through the primary trinity, is only the expressed word 
of the primary trinity, so also must their qualities be 
recognizable in the same. The Singular is not simply 
therefore a position of one idea, but of all three. All 
things have issued out of the trinity. The essence of 
the universe consists in the trinity which is unity, and in 
the unity which is trinity; for it is a likeness of the 
primary trinity. Beng, generally, is an act, and that, 
indeed, of a threefold nature. Apart from act or function 
there is no dezmg. That, which is called nothing, is in 
itself an act, and there is, therefore, no absolute nothing. 
The nothing is only something relative to a particular 
being. Even the mathematical zero is not nothing, but 
an act. It is nothing -only im reference to particular 
numbers. Numbering is a repetition of one and the same 
act. The fornis or conditions of the primary act are Rest, 
Motion, and Extension or expansion. 

a. PRIMARY REST. (first form of the Primary Act.) 

71. The primary idea is the position simply without 
any relation, or any antagonism; it is the oscillating 
resting point in the universe, around which everything 
collects itself, and from which everything emerges; the 
Centrum ubique, circumferentia nusquam. ‘The primary 
idea is the substratum of everything, which will come 
before us in the sequel of this work. Everything 
depends upon this primary essence; all action, motion, 
and form issues forth from it; or rather, in all pheno- 
mena naught else appears than the primary essence in 
different stages of position, just as in all numbers naught 
else appears but the zero. The primary idea is the 
absolute beginning. This primary idea is the non- 
representable, the never apparent and yet omnipresent, 
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idea ; but which is always withdrawing itself from our 
view when we imagine or believe that we gaze upon it ; 
in short, the Spiritual, which declares itself in everything 
and yet always remains the same. ‘The origin of all 
action may be termed the primary force. 

b. MOTION, TIME. (Second form of the Primary Act.) 

72. The primary idea operates only, while it posits ; 
through positing, however, arises a succession of positing, 
er numbers ; positing and successive positing are one. 
The function of the primary idea consists in an eternal 
repetition of the essence ; the primary act is a continuous 
self-repeating act. Repetition of the primary act devoid 
of another substratum is Zime. Time is none other than 
the eternal repetition of the positmg of the Eternal, cor- 
cesponding to the series of numbers + 1 + 1 + 1 4 n. 
Time has not been created, but has emerged directly 
out of the primary act and its position ; it is the function 
of God himself. Something has thus already originated, — 
which appears to conduct us into the universe. ‘Time 
is the first portal through which the operation of God 
passes over into the world. ‘Time is the infinite succes- 
sion of numbers or the mathematical nothings. The 
mathematising, numbering act is Time. Numbers, how- 
ever, are Singulars or finitudes, which constitute the 
world. 

73. Time is infinite, for it is the totality of positing ; 
it is only the points or numbers in it that are the Finite. 

74. All things are created in time; for time is the 
totality of Singulars. Time is no stationary quantity, 
which is always changing itself into something new 
during its progressive flux. It is not a continuous stream, 
but a repetition of one and the same act, namely, the 
primary act, like as it were to a rolling ball, which con- 
stantly returns upon itself. ‘There is no endless, still less 
an eternal thing; for things are only positions of time. 
Time itself is, however, only repetition, and thus also a 
suppression of these positions. ‘The vicissitude of things 
is im fact time ; if there be no change, there is also no time. 
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Time is an universal property of things. Exemption 
from time is only in the Eternal. 

75. Time, not being itself the Finite, but creating it, is 
not itself a Real, but still an Ideal, a form only of the pri- 
mary act, an idea, with which finite things have been 
directly posited. Time is the act of numbering; num- 
bering is thinking ; thinking is time. Our thinking is our 
time. In sleep there is no time for us. God’s thought 
is God’s time; God’s time, however, is all time, conse- 
quently time of the world. Time is not of earthly but 
heavenly descent or origin. In so far a divine quality 
belongs to all finite things. They are divine, in so far as 
they are time ; terrestrial, in so far as they are evanescent 
moments of time. 

POLARITY. 

_ 76. Time is an action of the primary power; and all 
things are active only in so far as they are filled or 
inspired with the idea of time. The whole activity of 
things, all their forces arise out of the primary act or 
primary power, are only moments of the same. There are, 
however, no positive without negative numbers, conse- 
quently also no moments of time without suppression of 
the same. There is, therefore, no single force, but each is 
the position of + and —. A force consisting of two prin- 
ciples is called Polarity. Time is, therefore, the primary 
polarity, and polarity is manifested at the very instant in 
which the creation of the world is stirring. 

77. Polarity is the first force which appears in the 
world. If time is eternal, polarity must also be eternal. 
There is no world, and in general nothing at all without 
polar force. 

78. Every single thing is a duplicity. 
79. The law of causality is a law of polarity. Causality 

is valid only in time, is only a series of numbers. Time 
itself has no causality. Causality is an act of generation. 
The sex is rooted in the first movement of the world. 



yap MATHESIS. 

MOTION. 

80. Polarity may be viewed as a single positing of 
+ —; if, however, this positing repeats itself, JM/otion 
originates, viz. when many + — + — are consecutively 
posited, and thus the principal poles separate from each 
other, as in an iron bar when magnetizing. ‘Time is a 
polar positing of the primary act, and an endless repe- 
tition of this positing ; through this origmate individual 
things, whose succession is motion. 

81. Primary motion is the result of primary polarity. 
All motion has originated from duplicity ; consequently 
from the idea in a dynamic not a mechanical manner. 
A mechanical motion, which might be produced ad 
infinitum by mechanical impulses, is an absurdity. 
There is nowhere a purely mechanical motion ; nothing, 
as it is at present in the word, has become so by impulse ; 
an internal act, a polar tension lies at the bottom of all 
motion. 

82. Motion itself, however, is not twofold in charac- 
ter; it is unity, but the result of duality. In time we 
have to distinguish the polar act of position, and the 
act of repeating this position, which is motion. Motion 
is the simple repetition of the polar, twofold act, or the 
ceaseless separation of poles; but, as m every polar line 
the two poles are in all cases together, so even is this 
mutual separation of poles only a repetition of polarity. 

83. Motion also is not created, but has emerged 
directly from the Eternal, is the primary function itself 
repeated. Motion is the ever self-manifesting, conse- 
quently progressive God. 

84. Motion is thought, which is manifested as speech. 
Thought polarizes the fingers. If the thought be power- 
ful it moves them, and through them other bodies. 
Speech is only a thought that has passed over into motion. 
The world is the thought of God that has been translated 
into motion, the moved thought of God—thought spoken. 
It is here evident that the world is not simply the thought 
but the /anguage of God; for there is no action without 
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motion ; consequently no thought without speech, and 
vice versa. 

85. There is no thing which were without motion, 
just as there is none without time. A Finite without 
everlasting motion is a contradiction. All rest in the 
world is only relative, is but a combined motion. There 
is only rest in the Eternal, in the nothing of nature. 

86. The primary motion is only possible in a circle, 
because it fills every thing. 

87. The motion of finite things by polarity may, in 
a wider sense, be called life; for life is motion in the 
circle. Polarity, however, is a constant retrogression into 
itself. Without life there is no being. Nothing is, 
simply by virtue of being, e. g. by its mere presence ; 
but everything of which a being can be declared, is only, 
or manifests itself, by its polar motion or by life. Being 
and life are inseparable ideas. While God acts, he 
creates life. 

88. Life is nothing new, that came first into the world, 
after it was created, but an Original, an idea, a moved 
thought of God, the primary act itself with all its conse- 
quences. 

89. There is in the universe no vital force of its own; 
the individual things lie not there some time and await 
the polarizing breath, but they first ecome through the 
breath of God. The Causa evistentia is life. 

90. ‘There is nothing properly dead in the world; that 
only is dead which is not, only the nothing. Something 
can only cease to live, when its motion ceases; this, 
however, ceases only when deprived of its polarity ; the 
polarity dissolved, however, is zero. Thus individual 
things retreat into the Absolute, if they cease to live. 
Everything in the world is endowed with life ; the world 
itself is alive, and continues only, maintains itself, by 
virtue of its life; just as an organic body maintains itself, 
only while it is constantly being generated anew by the 
vital process. 

91. Every living thing is twofold in character. It is 
one persistent in itself, and one immersed in the universe. 

T 
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In everything, therefore, are two processes, one indi- 
vidualizing, vitalizing, and one universalizing, destructive. 
By the process of destruction, the finite thing seeks to 
become the universe itself; by the vitalizmg process, 
however, the variety of the universe, and yet with that 
to remain a Singular. That only is truly livmg which 
represents the Eternal, and the whole multiplicity of the 
universe in the Singular. 

92. The whole in the smgular is called Jndividual. 
The individual is an example of computation, which 
admits only of beimg developed, from its comprehending 
the whole of arithmetic in itself. Nothing mdividual 
can persist eternally; it must eternally move itself, con- 
sequently fill up everything, displace everything, must 
become itself the universe. 

MAN. 

a 93. Time consists of single acts; i.e. the life or the 

absolute act does not work with one stroke, but an 
infinite number of times. All acts, therefore, taken 

’ together, all finite things in time, are equal to the primary 
act or the Eternal. 

94. There are two totalities, a primary totality 0 + —, 
and a secondary, or the summing up of all numbers 0 + 
n —n; the former the eternal, the latter the finite 
totality, or the one the eternity, the other the infinity. 

95. The more a thing has adopted into itself of the 
Manifold of the universe, by so much the more is it ani- 
mated, by so much the more does it resemble the Eternal. 
It is conceivable, for a finite or living essence to unite 
all numbers or acts in itself, without, however, its being 
the very Eternal. It would, however, be obviously the 
most perfect finite essence, and, as a secondary totality, 
be the likeness of the primitive ; the former the compound 
universality, the latter the identical. 

96. Such an essence would be necessarily the highest 
and last, whereunto creation could attain; for more 
than the universe cannot be represented in one thing. 
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With such an essence creation would be closed or would 
terminate. 

97. Since the realization of the Eternal is a becoming 
self-conscious, so is the highest creature also a Self- 
conscious, but a Singular. Such a creature is the finite 
God, or God become corporeal. God is Monas inde- 
terminata, the highest creature is Monas determinata, 
Totum determinatum. A finite self-conscious being we 
call Man. Man is an idea of God, but that im which 
God wholly, and in every single act becomes an object 
unto himself. Man is God represented by God in the 
infinity of time. God is a Man representing God m one 
act of self-consciousness, without time. 

98. Man is God wholly manifested. God has become 
Man, zero has become + —. Man is the whole of arith- 
metic, compacted, however, out of all numbers; he can 
therefore produce numbers out of himself. Man is a 
complex of all that surrounds him, namely, of element, 
mineral, plant and animal. 

99. The other things Je/ow man are also ideas of God, 
but none of these ideas is the whole representation of 
arithmetic. ‘They are only parts of the divine conscience 
posited in time; but man is God, planted or posited 
uninjured in time. Man is the object in the self- 
consciousness of God; the creatures below man are, 
however, the objects only of the consciousness of God. 
Thus, if God places before and from himself only single 
qualities, there are worldly things ; if, however, God in 
this crowd of representations attains to his own entire 
representation, then arises Man. Godis = + 0 —, Man 
= + 00 — o, the animalis = + n0O~—n. The ani- 
mals are only represented in part. The subject of self- 
consciousness is = + 0 —; the objects, however, are 
the numbers which are equivalent to this, beng = 
eel i Ou se Ba BS om. Phos af-all 
numbers, all world-elements, together with thei per- 
fections, occur in consciousness = + 0 —, there is a 
Man ; if only single, and perhaps but few things, such 
as food, stones, &c. (with the entire exception of the 
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celestial bodies), enter consciousness, there is an animal. 
They are represented only partly or in a portion of the 
universe, but man is represented wholly or in all its parts. 
Animals are fragments of man. 

100. No creatures 6de/ow Man can possess self- 
consciousness. ‘They have, indeed, consciousness of their 
several acts and of their sensations, and possess memory; 
but as these several acts are only parts of the world, or of 
the great consciousness, and are not the Whole, they can 
never become objective unto themselves, never imagine. 
Animals are men, who never imagine. They are 
imaginative, but never of themselves wholly; they are 
therefore beings who never attain to consciousness con- 
cerning themselves. They are single accounts; Man is 

— the whole of mathematics. 
» 

FREEDOM. 
101. An action, which is not determined by some 

other action, is free. God is free, because apart from him 
‘there is none other action. 

102. Man, as being an image of God, is likewise 
free; as being an image of the world ‘he is devoid of 
freedom. Man is, therefore, in his primary commence- 
ment or principle free, but not m his end or object 
to be attained. In the resolution Man is free, in the 
execution he is not free. ‘The mathematician can select 
at pleasure any proposition ; but having selected it, must 
solve it in accordance with necessary laws and with 
definite numbers and figures. Man is a twofold being, 
compounded of freedom and necessity. 

RETROSPECT. 

103. Hitherto we have considered simply the arith- 
metical relations of the primary act and of theuniverse. We 
have shown, to wit, that all ideas fluctuate simply under 
the forms of numbers ; that everything was comprised im 
the 0 + —. ‘Time was only the active series of numbers ; 
motion was the actual arithmetical calculation, namely, 

——E——O>E>——— 
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the process of reducing numbers to absolute identity, to 
zero. 

104. Life is moreover only a mathematical problem, 
which, the higher it ascends, approaches so much the 
nearer to absolute zero in its attainment of the mfinity 

- of numbers, becomes so much the more endowed with 
life. 

105. Arithmetic is the science of the second idea, or 
that of time and motion, or of life; it is, therefore, the 
first science; mathematics not only begins with it, but 
creation also, with the becoming of time and of hie. 
Arithmetic is, accordingly, the truly absolute or divine 
science, and therefore everythmg im it is also directly 
certain, because everything in it resembles the Divine. 
Theology i is arithmetic personified. 

106. Hence it follows m the most perfect manner, 
that every science, if it would possess certaity, must 
resemble arithmetic. Now a science always implies a 
science treating of certain objects; all certam objects 
must, therefore, resemble the objects of arithmetic; or 
all objects, of whatever denomination, whether natural or 
spiritual, must correspond to arithmetical objects, conse- 
quently in idea be numbers, an actual arithmetical prob- 
lem, as it were the numbers of motion, of life. 

107. A natural thing is nothing but a self-moving 
number ; an organic or living thing is a number moving 
itself out of itself, or spontaneously ; an inorganic thing, 
however, is a number moved by another thing; now, as 
this other thing is also a real number, so then is every 
inorganic thing a number moved by another num- 
ber, and thus ad infinitum. The movements in nature 
are only movements of numbers by numbers ; even as 
arithmetical computation is none other than a movement 
of numbers by numbers, but with this difference, that in 
the latter this operates in an ideal manner, in the former 
after a real. 

ec. FORM, SPACE. (Third form of the Primary Act.) 

108. Viewed arithmetically every position is a number, 
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geometrically, however, it is a pomt. What the 0 is 
in arithmetic, the point is in geometry; the one the 
arithmetical, the other the geometrical nothing. Both 
sciences commence with nothing and are only different 
views of nothing. ‘The 0 is a temporal nothing (a num- 
ber), the poimt a spatial nothing (a figure). 

109. The first motion of numbers or of points is the 
motion of the primary number, the 0, or the primary act ; 
and this motion depends upon the multiplicity of num- 
bers or points, upon the disintegration of the identical 
primary number, upon the + —. The first motion of the 
primary act is an expansion of itself into multiplicity, 
whereby not merely sequence but an addition also is 
posited. The primary act is not simply positing, but 
also posited ; as the former it is time, as the latter it is 
time posited universally. Time remaining stationary is 
Space. Space is not different in essence from time, but 
only according to position ; it is only time resting, while 
this is moved, active space. 

110. Space has first arisen out of time, as the third 
idea out of the second, but only ideally. It has arisen 
out of it, while, time being the act of positing, it is the 
posited ; now as time posits from eternity, so is space also 
from eternity and im eternity. The eternity of space, 
however, depends not upon duration, but upon extension ; 
it is unlimited. — 

111-112. Space is everywhere, as time is ever. ‘Two 
spaces can no more exist than two times. ‘There is 
only ove Eternal. Time and space are, however, nothing 
special that has attamed unto the Eternal, but the Eternal 
itself. They are also not two kinds of qualities sub- 
sisting near each other, but are one im hind. 'The series 
of numbers is infinite, thus universal ; space is conse- 
quently universal. 

113. Space is an idea like time, a form of God like 
time ; it is the passive form, the extended 0 = + 0 —. 

14. All temporal things are also in space and limited. 
An unlimited thmg extended through the whole of space 
is an absurdity. God’s operation only is extended through 
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the whole of space ; it is space itself; when he willed to 
act, he became time; but when he was time, he became 
space. 

115. Space has not been created, but has emerged out 
of the Eternal; it is nothing new in the universe, nothing 
next to God and present with him, but co-existent with 
God. 

116. Single things must be both in space and in time ; 
or a real thing first originates, where time and space 
cross each other at one point; they cross, however, every 
where, and therefore things are everywhere. 

117. There is no void or empty space, no time and no 
place, were a Finite could not be; for time and space are 
virtually the manifesting primary act, the zero that has 
become thing. 

POINT, 
118. Time has begun with number, space with the 

point, with the spatial nothing, with the zero of space. 
This poimt necessarily posits itself ‘‘ad infinitum ;” it 
extends itself also in all directions, and necessarily in 
equal distances. Such an extended point is the Sphere. 

119. The sphere is nothing peculiar, nothing new in‘ 
the thoughts of God, but only the pomt expanded, while 
this again is but a contracted sphere, just as the totality of 
numbers is an expanded 0, and this their contracted sphere. 

120. Space is spherical, and, indeed, an infinite sphere. 
The sphere has been posited with space, and consequently 
from eternity; it is also an idea, and that, indeed, the total 
idea ; for time and space have in it been posited together. 

_ 121. For God to become real, he must appear under 
the form of the sphere.- There is no other form for God. 
God manifesting is an infinite sphere. 

122. The sphere is, therefore, the most perfect form ; 
for it is the primary, the divine form. Angular forms are 
imperfect. ‘The more spherical a thing is in form, by so 
much the more perfect and divine is it. The Inorganic 
is angular, the Organic spherical. 

123. The universe is a globe, and everything, which is 
a Total in the universe, is a globe. 
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LINE, LIGHT, MAGNETISM. 

124. While the point expands, it is active; this active 
expansion is a simple repetition of the point, and this is 
a Zine, which in the sphere, however, is a Radius. With 
time originates not merely a series of numbers, but toge- 
ther with it also the line. ‘The line and time are of one 
kind, repeated positions of the nothing, of the point. It 
is consequently clear, how that time were a repeated 
positing of the Hternal itself: for the line is only a 
repeated self-positing of the point, of the nothing. God 
fluctuating in his eternity, and the point, are one in kind ; 
but God acting is a line, being or existing a sphere, i. e. 
the point in the act of being. 

125. The line is nothing new in creation, but time 
itself, when regarded more closely. God creates the 
line as little as he does time; but this originates unto 
him, while he moves, while he thinks. It is impossible 
to think without producing a line. ‘The line is therefore 
from eternity, is a series of numbers. 

126. The essence of the line does not consist in its 
two extremities being continued with equal significance 
into the Infinite ; but in its radiality, i. e. that one extre- 
mity turned towards the centre has become central, con- 
verging, absolute; but the other turned towards the 
periphery has become divergent, finite, multiplicity. The 
primary line is a line produced with two antagonized 
characters. The central extremity is 0, the peripheral is 
the bisected zero = +. ‘This radial lme gives us the 
antetype of a new polarity. The two extremities are not 
related as + and — towards each other, but as 0 and 
+ —. At the mstant, when a line origiates in the 
universe, it is not a line merely, or an indefinite line that 
originates ; but one that is definite at both extremities, 
polar, indeed, but after a determinate fashion. Nothing, 
not even a finite thing, exists in an indefinite manner. 

127. There is no mathematically straight line in the 
world: all real lines are polar; they are all rooted in 
God by one extremity, by the other in finitude. The 
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primary act becomes in its first operation not merely a 
posited nothing, a numerical series ; not merely time, not 
merely an aoristic line, but a Linea determinata; in short, 
God can step forth into time only as radius. The Jonas 
determinata is a Monas radialis, or a centroperipheric 
monas. 

128. The essence of the primary antagonism is a centro- 
peripheric antagonism. As centre is related to periphery, 
so is here one pole related to the other. Polar existence 
and central or peripheral existence are one. -Primary 
polarity is centroperiphery. ‘The primary line is con- 
stantly in a state of polar action, which is called ¢ension ; 
for it is always converging and diverging, at once central 
and peripheric. Every line originates, therefore, only by 
tension, and is only by it, yea, every lme is nothing else 
than this tension. 

129. A line, one extremity whereof strives towards the 
centre, the other to the periphery, the one to identity, 
the other to duality, will exhibit itself m the world as a 
line of Lnght, im the planet as a Magnetic line. Magnetism 
is centroperipheric antagonism, a radial line, 0 — — +, 
the action of the line being cleft at one extremity. Mag- 
netism has its root in the beginning of creation. It is 
prophesied with time. 

SURFACE, ELECTRICITY, OXYDATION. 

130. The periphery is the boundary of the sphere, and 
is, consequently, a superficies or Surface. This, there- 
fore, originates also directly with the positing of the 

Eternal. 
131. As the primary line is not a purely polar, but a 

radial line, so is the primary surface not a level, but a 
curved or convex surface. 

132.. There is xo devel surface in the universe, no pure 
surfaces any more than pure lines. All surfaces are 
curved. For example, those of drops, of the heavenly 
bodies, of animals. The surface of a sphere is no Con- 
tinuum ; but consists properly of the divided peripheric 
and upright extremities of the radii; itis a+. 
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133. The surface of a globe has no centre, no 0, like 
the radius; but is an absolute Dualized, a + without 0. 

134. This mode of operating of the primary act is 
manifested as electricity. Electricity is a merely peri- 
pheric antagonism, without centre, thus without union ; 
an eternally Disintegrated without rest. Electricity 1s 
thus also a special form, under which polarity makes its 
appearance, and is likewise rooted in the primary crea- 
tion. ‘There is, consequently, no thing which were not 

* magnetic and electric. 
135. The idea of a surface is constantly that of sar- 

rounding. It is not generated by a section of a globe, but 
by the completion, the circumferential limitation of the 
sphere. The essence of the sphere is doundary. Every 
surface is finite, is convex. In the divine position a surface 
never occurs, save on the boundary of the primary sphere. 

136. As no thing can exist without a lme, without a 
radius, so also none can be without surface, without cir- 
cumscription. ‘The single surface is identical with the | 
Locus of the old philosophers. Every Finite is a closed 
whole, and that thing is of the most perfect kind which 
has the most perfect closure, surface, periphery (or skin). 

137. The surface is also not different from the primary 
act, but a form of the primary act itself; or a boundary, 
which, however, never remains stationary, but is always 
displaced by means of the eternal act. Therefore the 
world is at once unlimited and limited; the latter in 
reference to the closure of the surface, the former to the 
endless expansion of the same. 

138. The periphery is the object in divine conscious# 
ness, the point which, posited without the centre, is thus 
one and the same, centre (subject) and periphery (object). 
It is everywhere the same point, the same 0, wherever it 
be posited. Hence the profound saying, “ Mundus est 
Sphera, cujus centrum ubique, circumferentia nusquam.’ ‘ 

139. The surface stands in antagonism to the line, : 
like periphery and centre; it stands perpendicular upon “fe 
the radius, and can never pass parallel to linear action, | 
Electricity ranks in eternal antagonism to magnetism, ~] # 
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SPHERE, HEAT, CHEMISTRY. 

140. The line and surface are density, the repre- 
sentation of time and space; they have therefore like 
these originated out of nothing, namely, out of the point. 
The sphere is the expanded nothing. Nothing thus 
extended, or nothing posited, becomes a something, viz. 
line, surface, density, polarity. The line is a long 
nothing, the surface a hollow nothing, the sphere a dense 
nothing ; in short, the something is a nothing which has 
received only predicates. All things are nothings with 
different forms. The point is = 0, the line = +, the 
surface = + —, the sphere = + 0 —. 

141. The internal motion of the globe, or the becoming 
of the globe, is manifested in the universe as Heat, in the 
planet as Chemistry. 

ROTATION. 

142. The primary sphere is rotating, for it has ori- 
ginated through motion ; the motion of the sphere cannot, 
however, be progressive, for it fills everythmg. God is 
a rotating globe. ‘The world is God rotating. All 
motion is circular, and there is everywhere no straight 
motion any more than there is a single line or straight 
surface. Everything is comprehended in ceaseless rota- 
tion. Without rotation there is no being and no life ; 
for without it, there is no sphere, no space and no 
time. 

143. The more perfectly circular the motion of a 
thing is, so much the more perfect is it. Straight motion 
is only the mechanical; such, however, exists not 
through itself. The more a body moves in a straight 
direction, the more mechanical and ignoble is it. Straight 
motion too yields only straight form. 

GEOMETRY. 

144. The sphere with its attributes is the totality of 
numbers, is thus a rotating number. The universe is the 
same. In arithmetic the quantity of divine positions is 

3 
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regarded ; in the sphere, however, the direction of these 
positions, or of series of numbers. 

145. The doctrine of the sphere is Geometry ; for all 
forms are contained in the sphere. All geometrical proofs 
admit of being conducted through the sphere. Geometry 
has originated directly from arithmetic, or is arithmetic 
itself, with this difference, that the latter regards series 
of numbers as individualities, the former, however, as a 
whole. Arithmetic is a geometry seriebus discretis ; 
geometry is an arithmetic serzebus continuis, a solidified 
arithmetic. 

146. Geometry is a science of equal value with arith- 
metic; it is even as certain, because it has no other pro- 
positions ; it is equally eternal, is the same realization of 
the primary act, the Deus geometrizans of the Pytha- 
goreans. Everything to be certam must therefore 
resemble geometry, must be itself a position of geometry, 
only under other relations. 

147. Geometry is more real, more finite, therefore 
also more apparent, and, as it were, more mate-— 
rial than arithmetic. The ideas m it have become 
something determinate, have assumed form, while before 
they still fluctuated formless in arithmetic; here were 
they mere ghosts without veils, but in geometry they 
have received these veils. Zime has received for its 
form, its body, the lme; space, the surface; Jife, the 
globe, consequently the rotation for its form or body. 
It is to be here remarked, that ideas always become 
more real and more finite, always approximate nearer to 
actual manifestation, the lower they descend or the more 
they are considered individually. Geometry has not 
originated later than arithmetic, but is only a more 
indvidual view of ideas, arithmetic being more uni- 
versal. Geometry is arithmetic with stationary numbers, 
= points. The Divine thus approximates to manifes- 
tation, to materiality, the more individual it becomes ; 
and this is very natural, for it verily limits itself more 
and obtains always more predicates. The more a thing 
obtains predicates, by so much the more perfect is its 
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finiteness. By geometry we are actually transferred into 
the universe, but only into the formal, in which it has, 
like a skeleton, been sketched for us solely upon a 
general plan; namely, as infinite extension, in which line 
and periphery, central and peripheric action, magnetism, 
electricity, and rotation, &c., have been prefigured. 

B.—AYLOGENY. 

a. GRAVITY. (First form of the World. Rest.) 

148. In arithmetic the divine acts are only unde- 
termined = numbers. In geometry the numbers obtain 
determinate or finite directions, become figures. All 
figures have, however, an especial direction to the centre. 
Figures are nought but centres manifoldly posited. 

149. The direction to a centre is, however, an act, 
which never ceases to operate. ‘The primary act strives 
therefore to posit ad infinitum nought else than a centre, 
i. e. points. 

150. If there are points without the centre, it so hap- 
pens only because the succeeding points have been displaced 
by the points that were first posited. The peripheric points 
are only with reluctance out of the centre. The globe 
only exists in an uneasy state, because it has no place in 
the centre. 

151. Every finite thing strives towards the centre. 
The finite is only something, in so far as it is posited in 
the centre, and it maintains its value according to its dis- 
tance from the centre. ‘This exertion or endeavour, by 
virtue of which things would be in the centre, is Gravity. 

152. What the retrogression of numbers into 0 is, that 
is the gravity in the sphere. The gravity is a geome- 
trical reduction of position unto nothing. ‘The sphere is 
only produced by action, and that indeed by the centro- 
peripheric. This action must therefore manifest itself 
m two ways, as centrifugality and centripetality. The 
first is the dispersion of the primary act or of points, the 
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second is the collection of the primary acts or points into 
the unity, and this is gravity. Centrifugality originates 
only in a constrained manner or with reluctance, for the 
primary act always seeks the centre, and only moves 
towards the periphery, because it has no longer any place 
there. If centripetality be regarded as a force, then is 
centrifugality no force, but only centripetality itself 
retreating from the centre; even as cold and darkness 
are probably no particular forces in themselves, but only 
weaker degrees of heat or light. 

153. Gravity is not motion simply, but motion unto a 
centre, unto rest. 

154. That which is itself in the very centre is there- 
fore not heavy. The primary act is not heavy. 

155. As all finite things are positions of the primary 
act in the sphere out of the centre, so are all of them 
heavy. Gravity is the force that strives unto the centre, 
and which is there impeded by other forces already present 
therem. A finite thing, that is not heavy, is a contra- — 
diction. The gravity of the single thing is weight. The 
world itself has no weight, or else it must be heavy in 
relation to something else without it. ‘The ideas of 
gravity and weight, as we speak of them in reference to 
individual things, are not applicable to the world, still 
less to God. 

156. Gravity is also nothing new in the world, but it 
is only the positing of the centre in space. As neces- 
sarily as the Eternal, when it manifests itself, must appear 
under a definite form, so also must it be necessary with 
the eternal effort, to return into itself or appear as gravity. 
Gravity is nothing different from the primary act, nothing 
specially created; but the spherical position of the same 
tending unto the centre. 

157. Now, as the sphere has originated out of nothing, 
so also has gravity originated out of the same. The 
form is a formed nothing : the form is, however, no form 
without internal forming force, and to this gravity 
belongs. ‘The being of form and the, being of gravity are 
one. Gravity is a weighty nothing, a heavy essence, 



MATTER. | 37 

striving towards centre, a realization of the first divine 
idea. Gravity cannot, therefore, be perceived in the uni- 
verse as a whole, but only in its parts. 

158. If gravity is the primary act that has become real, 
so must everything originate out of gravity, or everything 
must acknowledge : gravity to be the common mother of 
the finite. It is in all cases, or in every individual thing, 
only the gravity, the Ponderose, which exists, otherwise 
nothing exists; for verily nothing exists without the 
divine primary, which is incessantly a central, act. 

MATTER. 

159. Points, which strive towards the centre, are com- 
pressed, because they would all occupy one and the same 
spot. ‘These points, however, are forces, which take up 
space and therefore exclude other pomts. A space that 
excludes another is Matter. Everything which has been 
said of gravity holds good in respect to matter; for 
matter is only another word for gravity. A heavy thing 
is a material thing. 

160. To the totality of a thing belongs not merely its 
figure nor its tension or motion simply, but also its 
gravity. This is, however, a whole sphere. Matter is, 
consequently, a total position of the primary act, a trinity 
of ideas. 

161. Matter has been imparted with space and time. 
All space is material; ay, matter is itself the space and 
the time, the form and the motion; for space is nothing 
special, but only extended or formed force. It is here 
also shown that the nothing does not exist. There is as 
little nothing in the universe as there is an 0 in mathe- 
matics. So soon as the nothing is, it is something. The 
whole universe is material, is nothing but matter ; for it 
is the primary act eternally repeating itself in the centre. 
‘The universe is a rotating globe of matter. 

162. But the universe is an acting gravity, a matter, 
in which the centroperipheric antagonism is active ; it is 
therefore everywhere matter only, which acts. ‘There is 
no activity without matter, but also no matter without 
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activity, both being one; for gravity is itself the 
activity, and itself the matter. Matter is only limited 
activity. A matter which does not move is not; it can 
only subsist through continuous origination, through life. 
There is no dead matter ; it is alive through its being, 
through the eternal that is mit. Matter has no exist- 
ence in itself, but it is the Eternal only that exists in it. 
Everything is God, that is there, and without God there 
is absolutely nothing. 

163. It is an illusion to believe that matter were an 
actual something subsisting in itself. It is even so with 
numbers, upon which a reality also is bestowed, when 
they are still demonstrable nothings. A number is 
nothing truly than an affirmation several times re- 
peated, a reiterated deposition of what is nothing, what is 
no number. ‘This deposition happens likewise in the 
universe, where it is the primary act, that is deposited. 
Where, however, this is, no other station can occur. 
This exclusive property is usually called the Jmpenetradle, 
the Material. It cannot be said in what spot matter 
arises, so secretly and suddenly does it start into exist- 
ence. It is matter properly at the first manifestation of 
being, of time and of space; for at the same instant also 
the line, surface, density and gravity have been given. 
The line does not exist if it does not act; the sphere 
does not exist if it be not inert, i.e. if its forces do not 
strive towards the centre, and consequently to connexion. 
Nothing exists if it is not material. Matter is accord- 
ingly coexistent with the presence of God. 

164. The Immaterial does not exist; for even the 
Material which is zo¢, is the Immaterial. Everything 
that is, is material. Now, however, there is nothing 
that is not; consequently, there is everywhere nothing 
immaterial. Immateriality is only an inventive principle, 
by which to get at matter, hke the 0 in mathematics, 
which is nothing in itself, does not even exist, but that 
still must be posited, in order that numbers may bear a 
reference to it. 

165. God only is immaterial; he is the only per- 
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manent immaterial invention, and the axiom is the Form- 
less, Polarless, Timeless. A spirit with form is a contra- 
diction. But the matter also does not exist, because 
matter is nothing, because it is only a_sphere of central 
actions, which is gravity. 

166. The material universe is called nature. There 
can be only ove nature, as well according to time as to 
space and to divine animation. ‘There is only one God, 
whose operations expressed, or materially posited, are 
nature. Nature has originated out of nothing like time 
and space; or with these has nature also been. God has 
made heaven and earth out of nothing. 

167. God has not found matter co-eternal with him- 
self, and, like an architect, arranged this to his fancy; but 
he has, out of his own eternal omnipotence, by his will 
simply, evoked the world out of nothing unto existence. 
He has thought and spoken, and it was. 

168. The doctrine of matter is the Philosophy of 
Nature. It is therefore the science also of all Singulars, 
like geometry and arithmetic ; thus at bottom is only the 
third part of mathematics, and is even as certain and 
demonstrable as this. 

JAATHER. 

169. The matter, which is the direct position of God, 
which fills the whole universe, which is the time in a 
state of tension and motion, the formed space, the heavy 
primary essence, I call the Primary matter, the matter of 
the world, cosmic matter, ther. The ether is the first 
realization of God, the eternal position of the same. It 
is the first matter of creation. Everythmg has conse- 
quently originated out of it. It is the highest, divine 

element, the divme body, the primary substance * 
= 0 a = 

170. The ether fills out the whole universe, and is, 
consequently, a sphere, yea, the world’s sphere itself ; the 
world is a rotating globe of ether. 

171. The sphere of ether, not as yet individualized, I 
call chaos. From the beginning was chaos, and this was 
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gether, and unto the end will chaos become ether. The 
ether is the apparent nothing, and thus it is the chaos. 
‘This was not the latter and not the former, but an existing 
nothing. 

172. The ether is the imponderable matter, because 
it is gravity and totality itself, because it is the infinite 
matter. 

173. The ether has no life; it is the only mortuum, 
because it is the heavy 0. In ether, however, reside all 
the principles of life, all numbers; it is the substratum, 
the essence of life. There is only one universal substratum 
im nature. 

HEAVENLY BODY, POINT, CENTRE, GRAVITY. 

174. Everything which emerges out of zther and is 
posited as a finite matter, can be nought else than a repe- 
tition of the sphere. 

175, The ether subdivides into an endless number of 
subordinate rotating spheres, and so it must, because the 
world is not a whole devoid of parts, but only a whole in 
the parts, only a repetition of posztions. The chaotic 
sphere of ether consists essentially at one and the same 
time of an infinity of spheres. 

176. A chaos has never existed. The General never 
exists, but only the Particular. Chaos was from eter- 
nity a multiplicity of etherial globes. Chaos is only 
inventive. 

177. Every sphere of ether is complete in itself and 
closed, and therefore rotating around its axis and around 
the universal axis of the ether. 

178. The new rotation in the heavenly bodies condensed 
in the periphery of the ether, follows as a necessary result, 
on account of the unequal velocity of its outwardly and 
inwardly lymg points. 

179. Every individual sphere has ¢wo motions in 
itself ; the one depends upon the representation of the 
primary act in itself by the special rotation ; the other 
re-attempts to regain the primary centre, through the 
eneral rotation around the universal axis. 

J oe mmm 
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180. Such a sphere rotating for itself is called a 
Heavenly body. A heavenly body again is the image or 
metatype of the Eternal; it is a whole, it is alive ; every- 
thing, even the highest, can originate out of it ; every- 
thing develop itself out of the coagulated, individualized 
ether. The heavenly body has a double life, an indi- 
vidual and an universal, since it is for itself and at the 
same time in the general centre. Every Judividual must 
have a double life. ‘ | 

181. The heavenly bodies are as old as the ether, 
consequently they are from the beginning, and endure 
also without end. As they are only coagulated ether, so 
are they susceptible of being resolved into the same, such 
as are probably the comets. 

b. LIGHT, LINE. (Second form of the World. Motion.) 

182. The ether is from eternity, not merely monas, 
but also dyas; from eternity it stands in a state of ten- 
sion with itself, when, as the image of the existing pri- 
mary act, it has emerged out of itself into two poles. 
This self-egression or self-manifestation of ether, or of 
substance simply, is the self-egression of the point into 
the periphery. As dyas, ether exists under the form of 
polarity, of central and peripheric effort ; the ether in a 
state of tension is a centroperipheric antagonism. 

183. The ether is separated from eternity into a cen-' 
tral and peripheric substance, and that indeed through | 
its simple position as a globe. ‘The universe is a dupli- 
city in the form of ether; it is both indifferent and dif- 
ferent ether, both central and peripheric. The central 
mass of ether may be called sun, the peripheric planet. 
Only one sun can originate in a globe of ether, but 
many planets. 

184. Between the central and peripheral mass of the 
ether, between the sun and planets, there is tension. 
Through this solar-planetary tension the ether fluctuating 
between the two becomes polarized. : 

185. The tension of the «ther proceeds from the 
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centre and thus from the sun. Were the sun to be 
_ removed, the polarity of the ether would be annulled; it 
would be again the indifferent chaotic ether, the null and 

| void matter. For the absolute substance to exist it 
needed not simply itself, but an identical centre and a 
dissevered periphery. Is there no peripheric mass, no 
planet, so also is the tension annulled; centre cannot be 
without periphery, sun not without planet, nor vice 
versa. ‘The tension of ether is thus excited by the sun 
and conditioned by the planet. ‘The planet is not the 
principle, but the Redintegrant of the tension of zether 
by the opposition. 

186. At that part of the universe where no periphery 
stands opposed to centre, no planet to the sun, the ether 
is not tense, but indifferent, annulled. ‘There can thus only 
be columns of ether, which are rendered tense, namely, 
those columns of zther which are found between the sun 
and the planets. Near to the planets the ether is void 
of action, indifferent, non-apparent. ‘There are conse- 
quently as many apparent ether-columns, as there are 
heavenly bodies, that stand in the process of polarity 
opposed to each other. These columns move with the 
planets around the suns. ‘The indifferent ether of the 
world-space is, therefore, successively rendered tense, as 
the planets move around suns, and becomes again indif- 
ferent behind the planets. 

187. But besides this, that columns of tension only 
exist, and therefore that the ether is nowhere active 
as a sphere, there is still no spot in the world-space 
where there would be only indifferent zether, nothing ; for 
the zther consists of many globes of zther. There is 
thus nowhere an indifferent zther, consequently nowhere 
an empty space. The idea of the repletion of space is 
not that of the sphere, but of the columns of tension, 
which by their crossing in every direction form a sphere 
only externally. 

188. That which is thought of as origmally filling 
space is not the quiescent but only the moved, tensed 
ether. ‘The former is the void space, the nothing. 
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189. The tension of zether is an action, which operates 
according to the lime. ‘This linear activity, which makes 
its exit from the central mass and is excited hence to the 
peripheral mass, is Zigh¢, or in short, light is tension of 
eether. 

190. Light is a traction of lines or radial action ; con- 
sequently an antetype of magnetism. A ray of light is 
aradius. The ray of light has two extremities different 
from each other; that turned towards the sun is 0, that 
which comes in contact with the planets is +. Light 1s, 
therefore, a splitting, rending action. 

191. Light is the life of the ether. Hitherto the 
ether was an inactive nothing, mere substratum for a 
future. This nothing, when it becomes centroperipheric, 
seeks to tear the mathematical pomt into radu and cir- 
cumferences, appears; and this centroperipheric mani- 
festation we call light. 

192. The untensed, indifferent ether is, therefore, 
darkness, and this is the essence, the rest of ether. Chaos 
was thus darkness; the world arose out of darkness 
when light became. Light has origmated out of darkness 
when the chaos was moved. Were it possible therefore 
for all light to vanish, the world would again return into 
its old nothing ; for darkness and nothing areone. God 
has separated the light from the darkness. 

193. If light be only a column of ether in a state of 
tension, light is or exists only between the planet and the 
sun ; near to the planet and behind it is darkness. The 
primary sphere is a dark sphere, transpierced only by 
single rays of light. Each star, however, stands in a 
state of tension with another; thus many thousand 
rays of light stream forth from each, and fill out the 
world-space in all directions. There is therefore no 
absolute darkness, because there are infinitely numerous 
rays of light. In the night also there is always as much 
light present as is necessary to maintain the heavenly 
bodies in their action. For the world there is no night, 
but only for the planets. It will be shown that the air 
maintains its existence simply through the operation of 
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light ; were it therefore always dark, were night to 
endure for ever, the air must soon assume another com- 
position or mixture, and everything that lives im it must 
fallto ruin. This is shown also by the diseases and crises 
of the same. 

194. Light is from eternity, for the tense ether was 
from eternity. The dark chaos exists only as inventive. 
Light is time that has become real, the first manifestation 
‘of God; is God himself positing, is the dyadic God. ‘The 
dyas is not merely radiality but light; or both are one, 
time and light are one, motion and light are one. When 
God numbers, when he draws lines, he thus creates light. 
God becoming self-conscious is light. Light is God illu- 
minating. Darkness has accordingly never existed, 
although the light is derived from the darkness, like 
numbers and figures are out of nothing. 

195. Light is no matter. There is no substance 
called light, but the ether is illuminant through its binary 
division. The sun does not, therefore, stream forth when 
it ilumines the planets, and loses nothing of its magni- 
tude ; it is not to be feared that we shall ever lose it. 
That the sun is an undulating sea of flame, that it is 
throughout a volcano, that combustions or electrical pro- 
cesses of light, appearmg to us as light, occur in its 
atmosphere ; that the velocity of rotation hurls about the 
light-particles, and that these particles scattered in the 
world-space are, by an unknown route, or by means of 
comets, again brought back to the sun, are opinions 
unworthy the inquirer into nature. ‘The sun gives out 
nothing .but the impulse, not, however, the mechanical, 
which makes the space of heaven tremble that it may 
shine; but the purely spiritual, as the nerves rule the 
muscle. The sun can never be extinguished, never 
become dark; for it gives out light, not as a fire, but 
simply by reason of its standing in the midst ; its simple 
position, its enchainment to the planets is light. A fire 
upon the sun would not be perceived by us; it would not 
lighten nor warm us, because of its having no relation to 
us. The central relation of the sun toward us cannot, 
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however, remain unobserved, and this observation is even 

that of light. 
196. Matter has become by means of light, is a child 

of light, is but illuminating ether. Every binary division 
of matter manifests itself as light. 

197. The whole universe is transparent, because every- 
thing has issued out of the tension of ether. Everything 
which is matter is light, and without light there is 
nothing. Without light the universe is not only dark 
butit is even not. Light is the universe, and every Finite 
is only a different position of light. The world is a 
thoroughly illuminating globe, a rotating globe of light. 
The solar system must have been created according to the 
laws of light. The phenomena of the world are only 
representations of optics, consequently of livmg geometry. 
What we see is nothing but optical construction or 
figuration. (Vid. Oken’s ‘ Essay iiber das Licht ;’ Jena. 
Fromann. 1808.) 

ec. HEAT, DENSITY. (Third form of the World. Shape.) 

198. Light is not simply a motion in itself, a mere 
continuous excitation of polarity im the ether, but it is 
also the zether itself set iz motion thereby. All polar actions 
resolve themselves finally into motion of the polarized 
masses. The end of electricity, galvanism, magnetism, 
is motion. It will be, however, shown that all these polar 
functions are only repetitions of the primary polarity ; 
this must therefore produce what the former did, 
namely, zetherial motion. 

199. Every point of the «ther becomes polar, every 
one attracts and repels the other; whereby motion arises 
in the innermost parts of the ether itself. Not a portion 
of the «ther is moved on, but motion origimates in 
the mass of ether itself. The ether-atoms quit each 
other. 

200. The zether is, however, that which is filling space, 
is space itself, the Expansissimum of the world, the Form- 
less and therefore that which adopts all forms. The 
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formless zether, when it moves itself, must be connected 
with a phenomenon, that depends upon its expansion and 
identification, which is polarized by light. ‘This action 
of the zther does not therefore depend upon the tension 
of ether, not upon production from differences in the 
same, but upon dissolution of the tension, therefore upon 
extension, upon the indifferent representation of space. 
This action, which is at the same time universal, can only 
be heat. Moved ether is Heat. 

201. Heat is the contest of the indifferent ether with 
light ; light alone produces heat. Without light the 
world were not only dark, but also absolutely cold. Cold 
is untensed and quiescent ether, death, nothing; dark 
and cold are one. Heat is therefore the result of light, 
but equally eternal with it ; it is space represented really, 
as that is real time. 

202. Heat is not moved indifferent ether, which is = 
nothing; but moved and tensed or the moved light. 

203. Heat penetrates into thickness as an extending 
function, but does not oscillate between two poles like 
light. It is only the function of density, and depends 
upon nothing else, not upon lines or mere surfaces, but 
upon the living sphere. , 

204. Heat and light, although characters of ove sub- 
stance, yet stand in an antagonism like thickness and line, 
or as indifference and difference. Heat is properly the 
first perfected position of the primary act, while light is 
only the act of positing; the latter therefore is +, the 
former —. Or also, gravity is the absolute position, 
sunply = 0; light is the commencing egression of this 
position out of itself + —, heat the completion + 0 —, and 
therefore the position everywhere; it will everywhere 
deposit, therefore it is motion, repletion of space, expan- 
sion. Light is gravity become real, or 0 become real; 0 
however, rendered real, is + —. Heat is as — at the 
same time + — and 0, or light and gravity, material 
light, light that is fillmg. Both will also assert the 
antagonism of their genesis through all forms of the 
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world. The heat seeks to destroy the line, which the 
light endeavours to establish; heat seeks to produce 
homogeneity in the Dissimilar, light to effect the reverse. 
Heat is slow in its motion; with it the mass of ether 
must continually move, or move whither it will operate ; 
light, however, acts spiritually and rapidly, without 
motion of the mass, but only glides continually with the 
latter. Heat is not created, it is no special matter dif- 
ferent from ether. There is no body of heat. 

205. Heat is everywhere where the zther is, and must 
consequently be regarded as a sphere. Heat is not pre- 
sent merely in the columns of zther between the heavenly 
bodies, but everywhere. ‘Therefore heat does not move 

; itself in the direction of the line, but it extends itself on 
¥ all sides, as real space. | 2 
ie FIRE. 

: 206. Light and heat were the first phenomena of the 
7 world. Heat with light, however, are Mire. Fire is the 
id totality of ether, is God manifested in his totality. God, 

previous to his determination to create a world, was 
darkness ; in the first act of creation, however, he 
appeared as fire. There is no higher, more perfect sym- 
bol of divinity than fire. God’s whole consciousness, apart 
from individual thoughts, is fire. ‘The Holy Scriptures 
therefore usually admit of God appearing under the form 
of a fire, as a fiery bush, a flame. The world is none other 
than a rotating globe of fire. 

207. Everything that is, has originated out of fire; 
everything is only cooled, rigidified fire. As everything 
has become out of fire, so must everything to be anni- . 
hilated have recourse to fire. If finite things be only fire 
singly posited, so must every change occurring in the 
same be an igneous change. Nothing changes in the 
world but fire. The essential change of things take place 
only by fire. ‘ * 
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RETROSPECT, 

208. The Triplicity of the primary act in the universe 
has now been completely demonstrated. The first mani- 
festation of God is monas ; to this corresponds Gravity, 
“ther, darkness, the cold of chaos. The second mani- 
festation of God is the dyas; to this corresponds the 
wether in a state of tension, the Light. The third mani- 
festation of God is the trias; to this corresponds the 
want of form, Heat. God being in himself is Gravity; 
acting, self-emergent, Light ; both together, or returning 
into himself, Heat. These are the three Primals in the 
world, and equal to the three which were prior to the 
world. ‘They are the manifested triunity = re. 
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PART II. 

ONTOLOGY—OF SINGULARS. 

A.—COSMOGENY. 

a. REST, CENTRE. 

209. Through light duplicity originates in the ether, 
by virtue of which the ether divides into central and 
peripheric zther. The peripheric necessarily rotates 
around the central. Every part of the ether is a sphere ; 
the ether therefore is separated by the light into infi- 
nitely numerous central and peripheric spheres. Creation 
is an endless position of centres. The primary centre is 
inventive. 

210. There cannot be therefore only a single central 
mass; otherwise the universe would be a finite. 

211. The central spheres are characterized by abso- 
_ luteness, the peripheric, however, by finiteness, division ; 
the former are something in themselves, but the latter 
are so only by opposition; yet the two could not be 
without each other. 

212. Every central body must be surrounded by 
several peripheric bodies. The peripheric spheres rotate 
around the central, the images of the primary centre. A 
Whole, consisting of a central body and several peripheric 
bodies, is called solar system. 

213. Chaos is not conceivable, without bemg at the 
same time solar system. The solar systems are nothing 
specially created, but have been given with chaos or with 
light, are indeed only the ether separated by light. The 
primary matter appearing as light must appear at the 
same time as sun and planet. Primary act, sun and 
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planet are of one kind, and differ only in this, that. the 
former is posited individually in the latter, while in 
itself it is non-posited. 

214. There is no general central body, no central sun, 
about which all suns and planets gravitate. ‘The essence 
of the ether consists in its complete dissipation. There 
exists only an infinity of solar systems, which taken toge- 
ther form the central body. All solar systems pursue a 
course to and fro through each other, like the blood- 
globules in the vessels. The general central body is 
only inventive. ‘That the general central body may be 
dark (that it must be, if present, from its bemg mvi- 
sible) is an assertion which betrays an ignorance of the 
essence of light. A darker central body is an absurdity. 

b. MOTION, LINE. 

215. Sun and planet, as individual spheres, have also 
their own individual gravity. The ether therefore must 
exist otherwise than in the universal sphere. ‘The next 
change of the ether is covdensation, more intense gravity, 
because it becomes more individual, centre and periphery 
approximate more closely to each other. The heavenly 
bodies must contain more matter, more ether in an equal 
space than the terrestrial globe. 

216. The heavenly bodies have obtained their matter 
nowhere else than out of the primary matter, the ether ; 
they are condensed ether. The heavenly bodies of a 
solar system have derived their mass out of the ether, 
which is found within the confines of this solar system. 
The matter of the heavenly bodies was thus previous to 
its coagulation strewn in the space of the solar system, 
and has been by so much the rarer, as the space of the 
solar system is larger than the volume of all the planets 
together with the sun. It admits therefore of being cal- 
culated how much rarer the ether is than e. g. water. 

217. The ether is therefore not absolutely impon- 
derable, but only so in relation to the heavenly bodies. 
Light and heat are therefore ponderose substances, gps 
they are not ponderable. 
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218. The separation of the zther into central and 
peripheric mass has happened according to the laws of 
light, and thus according to the centroperipheric primary 
antagonism. As a consequence of this, only oze central 
body can originate in a solar system; the mass of the 
periphery can, however, divide into several, and must 
divide into as many as the light has moments of ope- 
ration ; of this we shall speak for the first time in treating 
of colours. 

219. The matter of the periphery can be condensed 
by light into no other form than that of a hollow globe 
around the sun. ‘The planets are originally concentric 
hollow globes, in the midst of which the sun is formed. 
There are several hollow globes, because the light has 
several points of contraction at certain distances from 
the sun. 

220. The number of hollow planetary globes is a 
definite one, and it is not an arbitrary matter how many 
of them originate. 

221. The matter of such a hollow globe of ether is 
still, however, rarer by so much than the present planetary 
mass, as that of our earth would be rarer if it were to 

we 

form a hollow globe around the sun, about as thick only {uX~ 
as from the earth to the moon. 

222. This hollow globe rotates with the sun, because 
the whole globe of zther, which fills out the space of the 
subsequent solar system, rotates; therefore everything 
necessarily tends in one direction. 

223. These hollow planetary globes, on account of the 
rarity of their mass, their rotation, and the greater tension 
of light, could not subsist in the equatorial plane of the 
solar system, but coagulate together m equatorial rings 
about the centre of the whole system. ‘The planetary 
foetuses are only solar rings, which rotate with the sun. 

. 224. If the whole coagulated ether of the solar sys- 
tem be so small in quantity, that when extended around 
the sun in a planetary track or course, it still does not 
become solid; so also can the orbitar ring not per- , 
sist, but it contracts itself through light, rotation and = 
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the peculiar excited gravity into a globe. This globe 
continues to rotate, as it did when under the conditions of 
orbitar ring, of hollow globe and as ether ; i. e. it pursues 
a course around the sun. ‘The peripheric globe travels 
necessarily in the same plane in which the sun rotates. 
This is therefore called the zodiac. This globe rotates 
also around its own axis and virtually in the same direc- 
tion, according to which it performs its course or the 
sun rotates. A globe coursing and rotating around the 
sun in its equatorial plane and in its direction is called 
planet. 
"225. At the first aggregation of the mass of the 
planetary ring into a planetary globe, the latter was 
still very much extended, the earth extending beyond the 
moon. ‘The mass was thus gaseous. What happened in 
the great globe of ether, of which the sun has become 
the centre, happens also here. An opposition of centre 
to periphery again originates ; and a subordinate sun and 
new orbitar rings are formed. If the mass of the plane- 
tary equatorial ring be only small and consequently rare, 
it rolls mto a globe and together with this into moons, 

226. If it be much, consequently so dense, that it 
coheres, it remains stationary, and is Saturn's ring. 

227. This is the genesis of the planetary system, but 
everything has become, and remained as it became, at 
one stroke. The moon can never have existed as an 
orbitar ring around the earth in time, or else it had been 
solid. Being once solid, it can no more coagulate into a 
globe. Still less, however, have the planets originated 
from conjoined moons. From whence then have the 
moons come? ‘The solar system has not arisen mechani- 
cally, but dynamically; it has not become what it is by 
being projected or hurled from the hand of God, nor by 
impulses and aberrations; but by polarization according 
to eternal laws, according to the laws of light. 

228. As a necessary number of planetary productions 
exists, so also is their magnitude, distance and velocity 
a determinate one. No planet, whatever its situation, 
has attained that by chance. Were the earth larger, it 
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must also have occupied some other place, and have had 
another velocity, another density of mass, &c. 

229. The coagulating matter of ether must collect into 
a larger mass in the centre than in the periphery. ‘The 
centre will exist everywhere, and the periphery comes 
only to its behalf as if it were a scaffold or prop only 
to existence. The sun can only be the principle of the 
determination of the planets by the preponderance of its 
mass. Our sun comprises above 700 planetary systems 
in itself. 

230. Sun and planet are mutually conditionated; both 
have originated at the same time, the former as the posi- 
tive pole, the latter as the negative, as the necessary 
counterpoint, or the one as 0, the other as +. The 
hypothesis, which surmises that the planets have come 
from another solar system, is not maturely considered. 
For how have they there originated? Such explanations 
are mere child’s play. Sun and planet are in idea but 
one piece, only ove line with two different extremities. 
The same act which polarizes the sun polarizes also the 
planets out of chaos. One and the same ether that has 
become positive, is called sun, when negative, it 1s called 
planet. Both are only a single globe of ether, the 
centre of which is called sun, the periphery, planet. The 
latter belongs to the sun, like a stone though detached 
from, belongs to, the earth; its rotation is therefore 
similar, but retarded. 

ce. FORM 

231. The sun cannot be in the absolute middle of the 
solar system, on account of its antagonism with the 
planets, which would lkewise become the centre. The 
collective mass of the planets is the secession of the sun | 
from the centre. ‘The situation of the sun or the degree | 
of its excentricity bears relation to the port force of the 
planets. The form, under which the solar system really 
exists, cannot therefore be the sphere, but the ellipse, i. e. 
the duplicity of the centre. 

232. The sphere is only the type of the universe; of 
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the zther, but not of the solar system nor the Finite. 
No Finite is absolutely spherical. As the real universe 
can only exist in a bicentral condition, so is there in this 
respect also no universal central body. It is there, but 
under the form of bicentrality, as sun and planet. God 
only is monocentral. The world is the bicentral God, 
God the monocentral world, which is the same with 
monas and dyas. ‘The primary polarity, the dyas, the 
radiality, the light establishes itself in nature as bicen- 
trality, which is the cosmogenic expression for self- 

4 manifestation or self-consciousness. Self-consciousness 
is a living ellipse. 

233. The bicentrality determines the distance of the 
planets from the sun. If the sun as the active pole be 
strong or energetic, the planets will occupy a remote situ- 
ation ; if it be feeble or weak, one that is near. ‘The 
strength of the polar energy depends, however, upon the 
quantity of the mass. Were the mass of the sun less, all 
the planets would range nearer to it; were it greater, 
they would be all driven further off, as electricity repels 
the pith-balls of elder-wood; more than this the planets 
are not towards the sun, but even less. The energy of 
the solar polarization depends not merely upon its mag- 
nitude, but also upon the velocity of rotation, which har- 
monizes with the former; the latter, however, depends 
upon the original velocity of rotation of the ether. The 
velocity of the rotation of ether being assumed as definite, 
that of the sun must be definite also, and with this 
everything accords. 

234. The circumvolution of the planets around the 
sun is a polar process of attraction and repulsion, by 
virtue of the primary law in the solar system, by virtue 
of the light. The planet then can only be repelled m the 
neighbourhood of the sun from the sun, when it has the 
same solar pole in itself, when it has become positive; 
and can only attract it at a distance from the sun, when 
it has received the opposite pole to the sun, or has become 
negative. ~ 

235. This is only conceivable mm that the planet, while 
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it draws nearer to the sun, extinguishes in itself by its 
own power the negative pole, and produces on the con- 
trary the positive pole, or becomes a sun; and that, as 
it removes itself from the sun, it again extinguishes the 
positive solar pole, and generates the negative planetary 
pole within itself. This substantial production of alter- 
nating poles upon the planet takes place through the 
diversity of its surface as water and land, through the 
oblique position of its axis, whereby summer and winter 
are produced, through the processes, or through the life 
that is upon it, through the processes of decomposition 
and combination effected by water, through the revival and 
death of vegetation, and even the white colour of snow. 
The planet discharges its pole in the neighbourhood of 
the sun, like a cork pellet, and reloads of itself at a dis-- 
tance from the sun; and thus oscillates to and fro, like 
the hammer in an electrical bell. The course of the 
planets takes place with the greatest ease. It is every- 
where no force of weight, of impulse, but of the easiest 
self-motion. ‘The planet revolves by its own force to 
and from the sun, like the blood circulates to and from 
the heart. 

236. The planet cannot, however, be diverted from 
its course, because the other heavenly bodies, probably 
the comets, do not act mechanically but only polarly upon 
it. By means of this polarity they maintain themselves 
always at a distance, even as the sun keeps itself at a 
distance from the planets. In addition to this, the polar 
tension between the comet and the sun is stronger than 
between the comet and the planets. The perturbations 
of the planets depend upon their polar relations to each 
other. Although the planets have a centrifugal tendency, 
they are not thrown by a prodigious mechanical force in 
the direction of the tangent, and then drawn back by an 
attractive force of the sun, that has no import or meaning ; 
but they course in a playful manner round the sun. A 
theory of attraction of this kind has no physical sense. 
Such an attraction is a Qualitas occulta, an angel which flies 
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before the planets. It does not create the world by 
impulses and strokes, but only by vivification. 

237. Were the planet dead, it could not be attracted 
or repelled by the sun; it would have from the very 
beginning always maintained a similar pole in itself, and 
it could therefore only move in a circular manner around 
the sun. ‘The circular motion or course around the sun 
is not generally conditioned by the polarity of the planets, 
but depends upon the primary rotation. Proportionably 
to the mutual interchange of polar operation between the 
sun and planet, the latter would only approach the sun 
in the line of the apsides, and thus remove from it; but 
by the primary rotation it is conducted around it. The 
elliptical path is consequently the result of rotation and 
of the polar or linear interchange of operation between 
the two heavenly bodies. 

238. The moon would keep a wholly circular path 
around the sun, if it were not disturbed by the earth, 
were it not through the difference of the earth’s poles to 
passively retain also different polarities; for the moon is 
in itself dead. 

239. The moon is not attracted more forcibly by the 
earth than the sun; and therefore it remains not by the 

_ earth. The sun exercises more polar action, more photal 
action upon it than the earth, and yet it falls not into the 

_ sun, for the very same reason that the earth itself does 
not fall m. ‘The moon is forsooth to be regarded as 

itself a planet with a definite charge of electricity, which 
_ is always equably maintained by light ; as such it rotates 
circularly about the sun. But it rotates m the same path 
_ wherein the earth rotates ; therefore the latter operates 
upon it and draws it in its strange serpentine line around 
the sun. os. conag 

240. The more living a planet is, by so much the 
more excentric is its path, because it enters into great — 
opposition with the light. 

241. If polarization by light be the cause of the 
attraction and repulsion of the planets from the sun, so 1s 
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it also the cause of the distance of the planetary masses 
generally. The individual distance of the several planets 
is determined by the energy of their own polar excitation. 
Planets, which possess a strong polar energy, must range 
further than the others from the sun. This polar energy 
is, however, dependent upon the magnitude and density 
of the mass, upon the level state or unevenness of the 
surface, upon the capacity for heat, upon the quantity 
of water, upon the position of the axis in regard to the 
path, upon the possible processes of vegetation ; it is thus 
not to be determimed. Before vegetation was upon the 
earth, there were other processes, e. g. the aqueous pre- 
cipitations, that changed the polarity; so that the path 
might formerly have been different to what it subsequently 
was or is now. 

242. Planets are consequently those bodies which 
possess in themselves a peculiar degree of polarity and a 
substantial change of the same, whereby their individual 
distance and the nature of their paths are determined. 

COMETS. 

243. The comets are heavenly bodies, devoid of a per- 
sistent grade of polarity, and without any substantial change 
in the same. ‘They obtain the polarity solely from the 
sun, like the cork-pellet from the electrical machine. The 
comet is therefore repelled as far from the sun as there 
is still an action between it and the polarity that has been 
imparted to the comet. 

244. Atthe point where all antagonism between comet 
and sun ceases, the former must remain stationary, and 
resolve itself again into ether. ‘This is the case with 
those comets that never return. These comets are tem- 
poral coagulations of zther by light, and thus continued 
creation. | 

245. The ether coagulates where the light, already 
polarized in part by the operations of other heavenly 
bodies, encounters it. This depends upon fortuitous 
constellations. : 

246. These comets originate like the planets; they 
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are ether condensed in the form of an orbitar ring. This 
dissevered orbitar ring is the tail, which is only a more 
gaseous ether, through which, or even through the nu- 
cleus itself, the stars are seen. The tail follows the comet 
not really but only ideally. Around the nucleus, so far 
as it is prolonged, the light concentrates the ether. New 
ether is constantly emitting light, while that which 
was before illuminating as tail again becomes dark and 
again sinks into a state of indifference. The tail is only 
an optical spectrum. For how can the tail be really a 
part of the comet, since it is always turned backwards 
from the sun, since it therefore follows and precedes the 
nucleus P The nucleus is only the lamp which kindles 
the ether surrounding it for some time. ‘The light 
suffers a modification through the nucleus; it therefore 
polarizes only the ether behind it. The tail is the 
evident example of what is antecedent in the origin of 
the heavenly bodies. It is the heavenly body conceived 
in the act of becoming, but unto which polarization is — 
wanting ; it cannot therefore concentrate itself, but again 
dissolves when the nucleus is gone. Every heavenly body 
is a mass of ether in the world-space, which is mate- 
rialized by light, and separated out of its indifference into 
difference, into more solid masses. Finally, the tail 
becomes dense eether, a nucleus. 

247. These comets are thus true meteors; as they 
originate, so originate the globes of fire, by polarization 
occurring in the atmosphere, or even too above the limits 
of the atmosphere. 

248. Meteoric stones are terrestrial comets. The 
opinion that they come from the moon has no foun- 
dation. There is probably as little metal as water upon 
the moon. 

249. Returning comets are probably polarized by two 
suns. 

250. A comet can never come into collision with a 
planet ; the fear of such an event is equally absurd with 
the hypothesis, that a comet had produced the deluge or. 
displaced the earth’s axis. 
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251. Two planets also can never come into mutual 
collision, not even those that have been recently dis- 
covered, although their paths intersect each other. 

252. The planets are returning comets, which, how- 
Tree before they have come to the second sun, have 
_ produced within themselves the opposite pole to the sun. 
What happens to the comets through the influence of the 
second sun, the planets effect of themselves. 

p) : p < x Sur iS 

Pe) B.—STOCHIOGENY. 

CONDENSATION. 

253. Through its separation into polar masses the 
zether becomes condensed, heavier, and more material. 

254. This condensation is the result of the fixation of 
a definite pole on a definite mass of ether. The essence 
of the ether consists in its having no fixed pole, but that 
all the poles oscillate to and fro with the greatest facility 
from one particle of ether to the other. This is what 
is meant by indifference, by equivalency of poles; no 
part of the ether differs from another, because none 
retains permanently a definite pole, but each of them all 
the poles. The formation of the heavenly bodies is none 
other than an union of poles to a definite mass of ether. 

255. A mass of ether with a fixed pole is a dense 
matter; such a mass of ether I call ferrestrial matter, but 
the ether itself the cosmic. Sun and planet must be ter- 
restrial matters, for the essence of both consists in the 
difference of their poles. 

256. The cause of the fixation of poles resides in 
hight. 

257. The heavenly bodies go to ruin by removal 
of the fixation of the pole abiding on the mass, substra- 
tum or substance, not by mechanical demolition. The 
destruction of the heavenly bodies is a retrogression 
of their mass into ether by means of fire. Heat does 
not drive the bodies, after the manner of a wedge, from 
each other, but only suppresses their polarity, and then 
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the atoms must withdraw from each other. Heat depends 
only on the destruction of poles, zo¢ upon extension. The 
heavenly bodies are rumed in the same way that they 
have originated, namely, through the primary act in its 

) retrogression. 
258. It is only the pole, no other concealed property, 

which maintains the being of the mass. The mass is not 
a terrestrial mass subsisting simply by its own rest. 
Nothing material is the cause of the form of matter, but 
the Spiritual. Matter has therefore no quality, no con- 
sistence of itself, but is nothing, is ether. Mass cannot 
supplant mass, nor mechanism destroy anything material. 
The destruction must proceed from within. 

259. The fixation of poles in the substance is the 
impenetrability of matter. It is only the spirit in 
matter which renders this impenetrable, not the mass 
itself. 

260. The ether is penetrable, and therefore also pene- 
trating. Heat is penetrating; light, as ether in a state 
of tension, is only partially penetrating. 

261. All the diversity of matter depends upon the 
fixation of poles in the substance. or there is no diver- 
sity in the universe without poles, without binary division. 
The substance always remains the same, it is only the 
poles that change. The substance is the Indestructible, 
the Persistent, the ether, the nothing. 

262. The fixation is the perquisite, but the necessary 
one, of the substance. The diversity of things resides 
only j in the perquisite. In the substance all are alike. 
There is only oxe substance, only one essence. 

ELEMENTAL BODIES. (How many kinds of Aither-condensation, 

may exist ?) 

263. The ether has three forms, and can therefore 
condense itself after a ternary manner, or in other words, 
there can be only three kinds of fixations of poles. 

264. The condensations of the several forms of ether 
must be simple matters or Llemental bodies, as they are 
called. 
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265. There can therefore be only three simple bodies, 
a body of gravity = 0, one of light = +, and one of 
heat = —. 

266. If the heat of the ether becomes fixed, the 
rarest, most mobile and lightest body must originate. 
The body of heat is Hydrogen. 

267. If the light of the ether becomes fixed, a less 
dense, and thus a less heavy matter, must originate, and 
one whose atoms are moveable against each other. The 
body of light must be the most active in nature ; it must 
determine the changes of all other elemental bodies. The 
body of light is Oxygen. 

268. If the gravity of the ether become fixed, the 
greatest condensation must originate. The densest matter 
is necessarily the heaviest. The dense matter must be 
immoveable in its atoms, i. e. endowed with form. The 
body of gravity is Carbon (as basis of the metals). 

269. Besides these 3 elemental bodies, caloric, oxy- 
gen and hydrogen, there can be no other simple bodies. 
All other bodies must be only different degrees of fixa- 
tion of the above-mentioned bodies, or combinations 
of the same. Different degrees of carbon are without 
doubt the metals. Different degrees of oxygen are pro- 
bably chlorine, iodine, bromine. Different degrees of 
hydrogen are probably sulphur. Nitrogen is probably 
peroxydised hydrogen, or an oxyd of hydrogen; this is 
indicated by its medium weight, and its perfectly azotic 
character. 

ELEMENTS. 

270. Simple bodies cannot exist for themselves, for 
there can nowhere be an ether, which merely belongs to 
gravity, or merely to light or to heat. 

271. An elemental body is never a Total, but inva- | 
riably a Polar, a something not whole, properly a half or | 
rather but a third essence, a fraction. One-sidedness is | 
therefore the character of the elemental body. 

272. One pole is nowhere produced, but all are inva- 
riably present together. The terrestrial matter completed 
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must therefore consist of the three primary bodies, but 
occurring in diverse proportions. As light and heat can 
never subsist without the substance of the ether, so also 
can no body of light and no body of heat subsist per se 
without the body of gravity or carbon, and vice versa. 
The general materials of nature are therefore combinations 
of the three primary bodies. 

_ 273. The ether is the totality of the primary bodies 
im equal proportion, where thus no pole is fixed, but all 
are comprehended in fixation, 1. e. in constant change. 

274. All other general matters must be also com- 
binations of the three primary bodies, but with different 
fixation, or im unequal proportion. ‘There can conse- 
quently be only four general matters. 

275. The first general matters are called Hlements. 
There are only four elements, one general and three par- 
ticular. 

1. Element, Fire. 
9. > + 4 =, Hea, 
3. ---- Light 
4. ---- Gravity. 

276. Each element is a total representation of the ether. 
277. An element is not that which is chemically 

inseparable, but it is only the Whole, which has first ori- 
ginated. But the elemental bodies are chemically non- 
decomposible, because they are already separate, being 
moieties or fractions. 

278. The heat element is the hydrogen element — Air. 
279. The light element is the oxygen element — 

Water. 
280. The gravity element is the carbon element — 

Earth. 
281. In each element, beside the basic or combus- 

tible elemental body, there is also oxygen; for they are 
verily naught else than the ether fixed by light, ether that 
has become heavy by means of light. 

AIR. 
282. The first condensation of the ether must be that 

which corresponds to its condition as heat. This ele- 



AIR. 63 

ment, as beg that in which the atoms have no con- _ 
nexion, must be therefore the lightest and rarest. In 
this element the poles must be fixed in the least degree, 
and therefore change with the slightest operation. ‘This 
element is therefore moveable im all directions, is the most 
unstable, and in form most similar to the ether. 

283. Active freedom from form predominates in it, 1. e. 
its atoms are constantly striving to withdraw from each 
other, or the mass to extend. ‘This endeavour is called 
elasticity. Elasticity is none other than the endeavour 
to become a greatest or interminable globe. ‘The terres- 
trial matter, with this striving towards an universal globe, 
is called 

284. The formless internally moveable element, con- 
tantly extending itself and changing its pole, is the dr. 

285. The air is the first terrestrial element, the first 
degree of etherial condensation associated with the 
feeblest fixation of poles, the constant change of which 
is manifested in its electric relations. It corresponds 
im every respect, in mobility, extension, general pene- 
tration, &c., to heat. The air consists of a prepon- 
derance of the body of heat or hydrogen (oxydulated as 
nitrogen in the proportion of 79 by volume), and of a 
fair quantity of the body of light or oxygen (21) ; also 
of a very small amount of the body of gravity or carbon, 
as evidenced in the carbonic acid. 

286. The air is a maximum of air, a medium of water, 
and a minimum of earth. 

287. As heat is not merely indifferent ether, nor 
merely its motion or extension, but is the ether moved 
by the polarity of light, so is the hydrogen gas in the 
air not in a pure state, but converted by oxygen into 
nitrogen. ‘The air is in every respect therefore an element 
that has undergone combustion, an oxyd of hydrogen 
and carbon. 

288. The oxygen is that which is everywhere active, 
exciting, moving, and vivifying everything; it is the 
light in the Terrestrial. The nitrogen is inert, as it were 
mortified, and therefore mortifying or causing death ; the 
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former the +, the latter the —. The greatest activity 
among all terrestrial elements resides in the air, since all 
polarizations issue from it. 

289. The changes in the air are accompanied by 
constant changes of temperature, for they are verily in 
themselves nothing else than changes of caloric-zther. 

290. All subsequent elements must originate from or 
be condensations of air, even as this has arisen out of, 
and been a condensation of, the zether. 

291. Condensations, however, are fixations of poles ; 
the other elements differ therefore only from air by 
having other poles fixed im them. 

292. Since the poles are at the same time fixed more 
internally on these elements, they can no longer have the 
gaseous form. 

293. They must on this account contain more bulk 
and be therefore heavier. . 

WATER. 

294. If the polarity of light becomes fixed in a certain — 
quantity of the mass of ether, or the oxygen of the air 
obtains the preponderance, a less changing element 
originates possessing a more definite character, and the 
atoms of which adhere more strongly to each other than 
those of air. 

295. This element has, in addition to the gaseous 
effort towards a general globe or periphery, the effort at 
the same time also to a centre, or to an individual globe. 
It is therefore neither elastic or gaseous. ‘The effort 
of a mass to a special and generai globe is a conflict 
betwixt form and want of form. ‘This effort is called 
fuidity. 

296. The fluid element must contain a preponderance 
of oxygen (85), and less hydrogen (15). ‘There is also 
some carbon present in it. The carbon of water is to be 
sought in the slime of the sea, for the sea, and not fresh 
water, is the primary water. 

297. The fluid element oxygen is the Water. Water 
in large as well as in small quantities, seeks to represent 
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the globe, namely, to form drops. It possesses there- 
fore the effort unto form, while it is always relapsing 
into formlessness. This oscillation between form and 
formlessness is the conception of fluidity, which is there- 
fore essentially different from that of gasidity ; it might 
be said that the latter were the arithmetic or constant 
change of numbers; but that fluidity were the combi- 
nation of arithmetic with geometry. 

298. If the essence of water consists in the contest 
between form and formlessness, it must thus seek to pro- 
duce fluidity everywhere. Liquefaction is, however, 
called solution, namely, globules are formed, ‘both on a 
large and small scale. ‘The function of water is there- 
fore solution. It dissolves the air, (imbibes it) like the 
earth. 

299. Water is more difficult to analyze than air, be- 
cause its poles are more fixed. 

300. In the analysis of water, the body of heat 
emerges in a pure state as hydrogen, because the an- 
tagonism here subsists in an abrupt manner; in the 
air it is constantly changing. Hydrogen is therefore 
nitrogen wholly deoxydised. 

301. If water is the oxygen-element, so is it the light- — 
element or condensed light-zther; thus it is as little 
something absolutely new as the air. 

302. Terrestrial hfe origmates out of water, as does 
the cosmic life out of light. All form originates from 
water ; for it is the general fluid, or that which strives 
towards form. Without water, there would be no life, no 
Solid and no Organic. 

EARTH. 

303. If the gravity of «ther condenses itself, or the 
action of gravity be fixed in a quantity of «ther, there 
originates immobility of the atoms, i. e. an effort upon 
their part towards a single direction, namely, simply 
towards the centre. ‘The effort towards a single direc- 
tion or towards the centre, is cohesion or rigidity. 

_ 804. The mass with fixed gravity is carbon. If there- 
5) 
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fore the carbonic acid of air, or the carbon of water, 
obtain the preponderance over the other elemental bodies, 
there thus originates the rigid centripetal element. 

305. ‘The heavy, rigid, carbon-element is the arth. 
The earth is neither gaseous nor fluid. The earth con- 
tas a preponderance of carbon, with a tolerable quan- 
tity of oxygen, and a slight amount of hydrogen and 
nitrogen. ‘The earth is an oxyd of carbon. 

306. If fire is mdicated by + 0 —, the air then cor- 
responds to the —, the water to +, the earth to the 0. 
The earth is therefore the Identical, water the Indif- 
ferent, air the Different; or the first the centre, the se- 
cond the radius, the last the periphery of the general 
globe or of fire. ‘The earth is naught but an accumu- 
lation of points. If radii occur in it, it happens only because 
all points have not place m the middle point. 

307. The capacity for analysis of the elements com- 
ports with the serial order of their origm. The air 
is most easily analysed, the water with difficulty, the 
earth scarcely or not at all. The ether is occupied in 
eternal analysis, and therefore appears only when it is 
momentarily polarized unto light or heat, 1. e. obtains 
the disposition to fixation. 

308. If air represent arithmetic, so does earth the 
geometry or universality of forms. Water is the syn- 
thesis of both, the algebra ; ether the analysis. 

309. The geometrical figures of the earthy are called 
crystals; the geometry of the earth is Crystallography. 

310. In the creation the three primary ideas attained 
only by degrees to reality. First of all the trias becomes 
real in the air, then the dyas in water, and lastly the 
monas in the earth. The creation of the elements is 
none other than a representation of the three divine 
ideas in a finite sphere. Creation is a process of forma- 
tion of the nothing. 

311. Creation ceases with the production of the fixed 
or stable form ; for all ideas have parted from each other, 
and settled down into the most Individual, with which 
separation all further formation of new matters necessarily 
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ceases. Creation is a constant analysis of the ether, of 
air, and finally, of water. 

312. The element that is correspondent to gravity 
necessarily occupies the centre upon the planet. It is 
surrounded by the element corresponding to light, the 
water, like the centre is by the radii; both are enveloped 
by the heat-element or air, which forms the periphery of 
the globe, the integument of the planet. 

313. The forms of the elements are the following ; 
water is spherical in its greatest as well as least parts ; 
for it is the pomt merging out of itself, and can there- 
fore nowhere acquire form. ‘The earth is everywhere 
nothing but point; it is therefore concrete, and every 
part self-subsistent or mdividual, while in water no part 
subsists for itself, but at every opportunity is confluent 
with the other, and therefore arrives nowhere at indivi- 
duality. Finally, air is the eternal flight of the smallest 
parts to the periphery. In the earth the Finite or Singu- 
lar is for itself; in the water it is so only through the 
Whole; in the air it is not deed for itself, but is there 
only the Whole without individualized parts. 

314. The world is twofold, an etherial and a terres- 
trial; both are transcripts or copies of each other, and 
both ultimately of God. The terrestrial world has ori- 
ginated out of the ether; it is therefore further re- 
moved from God than the ether; this is the discharged, 
purified Terrestrial. 

315. God is a threefold Trinity; at first the Eternal, 
then the Aitherial, and finally the Terrestrial, where it is 
completely divided. 

316. The holy primary number is 3; the second is 9. 
The ether is | in 3; the other elements are simply the 
3 of the zther, together 4. 2 x 3, however, or 6, hes at 
the bottom of this 4. The symbolic numbers are conse- 
quently 1, 3, 4, 6, 9, which fundamentally are one and 
the same, but in different combinations. With this, 
however, all formation does not yet terminate; to the 4 
elements is added the vegetable and animal kingdom. 
The number of the days of creation is 6. 
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C.—STOCHIOLOGY. 

FUNCTIONS OF THE ELEMENTS. 

1. Functions of the Aither. 

317. The spiritual activity of ether manifests itself as 
a process of combustion, which appears as fire. ‘The 
combination of the substance with light and heat is fire ; 
the elements have therefore originated by a process of 
combustion. All matter has undergone combustion, and 
indeed ether has been submitted to the same process. 
The process of fixation of the ether or the process of 
condensation, is consequently a process of combustion. 

318. Each heavenly body has originally burnt, was 
nothing but fire; the Vulcanic has preceded the Neptu- 
nian agency. It was, however, the primary process of 
combustion, through which the at present combustible 
matters first originated. The present volcanoes must 
not be regarded as synonymous with the primary com- 
bustion. ‘There it was not Vesuvii that burnt, but 
ether. -. | 

319. What has not been burnt upon the planet, is 
again reduced. A something that has not originally 
suffered combustion is a contradiction. ‘The metal is 
therefore not the Original, as for obvious reasons also, 
the solid cannot proceed directly out of the ether, with- 
out having been first gaseous and fluid. The pro- 
cesses of combustion upon the planet are all secondary, 
are imitations of the primary combustion in matter, in 
the elements. Fire consists of the combinations of the 
three activities, gravity, light, and heat, which are now 
to be separately considered. 

a. GRAVITY. 

320. The functions of gravity are exhibited princi- 
pally in the motion of the heavenly bodies, and are 
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so completely unfolded in works upon Physics and As- 
tronomy, that they may here be passed over in silence. 

b. LIGHT. 

321. The ether and the terrestrial matter are cor- 
relative, like Higher and Lower, unity and multiplicity, 
and therefore stand in the same antagonism with each 
other, as the air with the two inferior elements. The ether 
is constantly seeking to convert the matter into itself, to 
render it indifferent by depolarization, this, however, to 
condense it. Matter is only condensed ether. This 
condensation proceeds, however, from the polarization of 
light, and it is consequently the activity of light by which 
the ether hardens into matter. 

322. The activity of the ether or the light dies or 
becomes obscured in matter. The next obscuration of 
light, or its immediate transition into matter is the polar 
primary body, oxygen. Oxygen is the corporeal light. 
It is the spirit of light to posit every thing with an in- 
ternal polarity, to convert everything imto oxygen, to 
render everywhere free the oxygen pole ; for the process 
of fixation can only happen through activity = light, and 
fixation is a production of primary bodies. 

323. Light is the manifestation of positive tensions f 
of the tension of oxygen. When this reaches its maxi- 
mum, light issues forth. This is evident upon the 
planet. Every generation of the Similar takes place 
through the similar principles; the cosmic generation of 
light must be therefore imparted also by positive tension, 
by that of oxygen. No reference has been here made to 
the negative relation of oxygen in electrical tension ; it 
does not come under the denomination. 

324. The sun is the body of oxygen, the wafer in the | 
world-space ; the planet, however, is the basic body, the 
earth in world-space. The ether is diffused between the | 
two as the air of heaven. The sun appears to have only | 
the density of water ; for it is four times less dense than | 
the earth, and is thus pretty nearly in the condition of / 
water. | i 
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325. The sun must be water, even because it is a 
. 7, _ body of oxygen. It must be denser than water, because 

tle fy Lit is in the centre, is central water. 

326. It gives out light only, because it is water; for 
/ as such it is in eternal motion. 

_ 327. The solar water is moved by the planets, like 
ebb and flow. At every point of the sun opposite to 
which a planet stands, there is flow ; there the illumina- 

. tion is stronger, in other situations weaker. There 
Lite _tmust_be several seas of light upon the sun, as many as 

there are planets placed opposite to it. There is no- 
where a perfectly quiescent point in the sun; therefore 
it is nowhere wholly solid. 

328. The shining is an ebb and flow of the sun. 
Query Do not the spots and flashes of the sun de- 
pend upon this? ‘The ebb and flow also of the sea 
gives out light; every motion in water shines. The sun 
does not simply shine by external motion, but because 
it is by this motion polarized unto the Innermost. It is 
a true gelatinous animal, a body trembling through its 
whole mass, and thereupon phosphorescent. 

puidicak 329. The sun is not mhabited. It has no firm ground. 
ie 330. The contest of the primary principles of the ele- 

mental bodies upon the planet appears as light. 
331. Light is now more closely characterized. It is 

no longer merely the tension of ether generally, but 
tension of material elemental bodies. ‘Thereby the light 
has been torn from heaven and given to the earth. Light 
has a chemical relation, and admits therefore of com- 
parison with terrestrial matters. 

332. Through light the negative, its opposite or the 
basic, pole has been evoked in matter. The sun is self- 
posited as oxygen against the planet as Azotic or phlo- 
giston ; hydrogen and carbon. Light therefore deoxy- 
dises the bodies ; it converts them into itself, ito a polar 
principle. Acids placed in the light become deoxydised ; 
nitric acid, muriate of silver. Oxygen is developed in 
light out of water. In like manner the constituent parts 
of the air continue separated only through light. 
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INFLEXION. 

333. The light tends from the sun to the earth, not 
merely because the polarization in accordance with its 
nature streams forth from the centre to the periphery, 
because the light is radiality; but because the earth is the 
basic pole of the sun. It is thus polarity, and not simply 
the straight line, which light obeys. Light tends to the 
centre of the earth, because between this and the sun 
the tension oscillates. The line of tension is only be- 
tween the two centres. 

334. In whatever direction light may fall upon the 
earth, it must strive towards the middle point. Those 
bodies that have in themselves the earthy nature, attract 
the light, not by virtue of an hidden quality, but out of 
the antagonism with the sun; now it may proceed either 
from greater density or from true basic import. 

tion and drawn towards the middle pomt. ‘This diver- , 

335. Rays of light, which pass close to the earth 
rays of tension between the sun and another star, 
become, from the polarity of the earth being stronger 
than that of the star, diverted from their straight direc-— 

sion of light from its direct course is called /nflexion. 
336. It is chiefly basic bodies that mflect the light : 

towards themselves. No such body has an infinite shadow. 
In other respects, all bodies inflect because they are much 
denser than light. 

TRANSLUCENCY AND REFRACTION. 

337. Light, as an Aitherial, permeates matter, and 
must on that very account pass toward the middle point 
of the earth, because it is virtually none other than the 
tension of both middle points, the earth and the sun. |} 
Originally therefore the light must have gone through *—_— 
the earth. 

338. This permeation is not, however, mechanical but 
dynamic, and is indeed necessarily a propagation of the 
tension of ether through the matter. 

339. Matter is susceptible of the same polarization of 
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which the ether is susceptible, because it is on no account 
different from the ether ; the polarization only takes place 
more slowly. 

340. The transmission of light is called Fironalisscesia 
341. The ether is transparent, because it is every- 

where the propagation of the tension of light, because it 
is itself, or becomes, light everywhere. Bodies can also 
be transparent, only in so far as they are the light itself, 
i.e. in so far as the same polarization can be excited in 
them which is constantly excited in ether by the sun. 
But this is not only possible, but necessary ; for matter 
is surely the ether itself, only condensed. ‘The polarity 
ether must therefore be capable also of being excited in 
the condensed ether, although in a much less degree. 
The transparency of matter is a tension of ether con- 
tinually rmging through matter. The whole universe 
originally was transparent; it is has only originated 
through tension of light. 

342. Matter is a tension of light that has become 
central. This continuous tension of hight in matter in 
relation to the centre, and thus with curvation, is called 
Refraction. 

343. All transparent bodies must refract light. The 
bodies are, however, denser than the ether; therefore 
the light, which passes from a rarer into a denser 
medium, must be refracted towards the centre (plummet 
of incidence), and in the reverse case turned from it. 

344. Materiality is not the only determinant of refrac- 
tion, but also the density of the element, the earth 
refracting light more than water, and this more than air. 

345. The density also is not the only determinant, but 
the quality also of the matter; the Basic or Planetary 
must refract more than the Oxygenic or Solar. 

846. As translucency is not a dead transmission of 
light, but a continued propagation of tension ; so must it 
be viewed as a process of light in matter, but one excited 
from without. Translucency is a co-tl/umination, like 
the concord of equally attuned instruments. 

347. Co-illuminating bodies are thus analogous still to 
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the wther. If there are non-transparent bodies, they 
can only be found in the earth-element, which, being 
furthest removed from the ether, has perfected itself 
independently, and they must indeed be wholly de- 
oxydised. | 

348. The co-illumination of bodies or their trans- 
parency is an effort of deoxydation. Bodies that cannot 
at all be deoxydised are non-transparent. 

REFLEXION. 

349. Transparency belongs only to those bodies which 
have in themselves a twofold character. It will be 
shown that the metals are absolutely identical matters, 
and therefore non-transparent. The.metals are the only 
non-transparent bodies. Metaleity = non-transparency. /.22 j> 

350. The light falls upon a non-transparent only (.3 9° © 
through a transparent body, and thus one in which the / / 
tension of light propagates itself. This co-illumination . / 7’ 
of the matter placed in front of the non-transparent body’ / “ # 
cannot cease to co-illuminate ; the tension must thus abide’, ele: 
in it, and turn back from the non-transparent body, in .% /g 
a straight direction if the tension fell direct upon it, at a®/? 3 
certain angle, if obliquely. ‘This phenomenon is called f . fs 
heflexion. Dive 

351. Reflexion is no repulsion of light, but only its ~ ag. 
tension continued into the medium, in which the tension + ~- 
has been. 

352. A non-transparent body indicates nothing for 
the tension of light but the limit of the co-illuminating 
matter; it does not at all operate itself upon the light, 
it is as it were a void space. 

_ 3953. Transparent bodies also reflect partly, because 
they are only relative zther, because they only co-illu- 
minate, are not themselves tensed; or because the basis 
in all is the metal. Every other medium is, however, an 
eether differently fixed ; in every one therefore the tension 
has been changed; every medium is thus a limit for the 
tension, and therefore the transparent bodies also reflect. 
Since the tension becomes altered, when it passes into 
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another medium, it always remains by preference in the 
neutral medium; therefore reflexion originates also by 
the air, when the light passes out of glass very obliquely 
into it. 

Operation of the terrestrial Elements upon Light. 

DECOMPOSITION OF LIGHT—COLOURS. 

354. It results from all this, that light cannot enter 
unchanged into mutual operation with matter. The 
tension of zther changes itself in matter. This change 
of light through the influence of matter is a debilitation 
of the tension of ether and lastly its complete cessation. 
‘There can be therefore no absolutely transparent matter ; 
the «ther only is this absolutely transparent matter. 
The denser a material is, by so much the more will it be 
capable of suppressing in itself the tension of light. The 
most transparent bodies must also become with a greater 
density aciaphanous or opaque, because the Metallic 
increases in them. 

355. This suppression or expiration of the tension of 
light im bodies has received, as likewise proceeding from 
the mechanical theory of light, the name of absorption. The 
absorption is not a mechanical adherence of the particles 
of light in the pores of bodies. There are no pores for 
light, and this requires none. 

356. The absorption or decrescence of light is a retro- 
gression of light into the indifference of ether, into dark- 
ness. Light in conflict with matter does not continue 
light, but becomes a mean condition between light and 
darkness. 

357. The substratum of light, the ether, has two 
extreme conditions, and only two, the tensed and the 
non-tensed; the one is the “ght, the other the dark. 
Between the two, however, are the mediate conditions of 
twilight or “‘clare-obscure.” The light sther emits 
rays, the dark does not ; the mediate conditions are half 
the two. The light condition is the clear unsullied 
light, the absolute translucency; the darkness is the 
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absolute want of translucency ; the mediate members are 
offuscated light, mediate tensions of ether. 

358. The mean tension of zther, or light mingled with 
darkness, is called Colour. Colour is a finite, fixed light, 
the actual transmission of light into matter. 

359. No matter can be uncoloured. An uncoloured 
matter is a nonentity. 

360. Since matter is rigidified light, even so must it 
be posited in reference to colour, like light. Pure light 
materially substantiated or posited is White. The 
untensed zther materially posited is Black. 

361. The mediate tensions of zther, or the mixture of 
Light and Dark, are mean conditions of White and Black, 
mixtures of the two extremes or androgynisms of White 
and Black. If we do not call White and Black colours, 
colours are then partial positions of light in matter, or in 
the dark. 

362. Colour origmates only in the confinity of Light 
and Dark, or im the limit between White and Black. They 
are therefore microscopic. 

363. Darkness is the cause of colours. 
364. There is nothing visible but colour, but the 

coloured matter. ‘The Non-corporeal itself is invisible. 
Darkness is the cause of all visibility. Were there no 
darkness, there would be no world for the eye. Colours 
are only illumimated darkness. 

365. In the limit between Light and Dark there is 
neither White nor Black, but their possible mediate con- 
ditions, or the proper colours, the material tensions of 
ether. If the shadow-line of light be viewed under a 
magnifying glass, colours will be seen to reside in it. 

- They are invisible only before on account of their minute- 
ness. ‘The prism and the lens do nothing else than 
magnify the shadow-lme of light. They only show 
cs colours that already exist therein, but do not create 
them. 

366. There is properly only oze colour between White 
and Black; it is the transmission of light into matter 
generally. If we look through a prism with the re- 
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fracting angle presented downwards, at an_ horizontal 
fissure in the shutter of a dark chamber, the red colour 
is then exhibited upon the upper and lower borders 
of the spectrum so formed within the eye; thus, in 
both instances, where the Dark is above and the White 
beneath, as also where the latter is above and the former 
beneath, as on the inferior border of the opening. Upon 
the lower border of the upper Red, and thus in the Clare, 
Yellow appears, which is consequently a mixture of Red 
and White, as seen through the thinner part of the prism. — 
Yellow is thus brighter Red. Upon the upper border 
of the lower Red, thus also in the Clare, Blue appears, 
which is consequently a mixture also of Red and White, 
but the latter seen through the thicker part of the prism. 
Blue is thus offuscated Red. If Yellow and Blue be mixed, 
Green then origmates. ‘There can be therefore only four 
colours, whereof the Red is a mixture of Black and White, 
Yellow of Red and White, Blue of Red and Black, Green 
of Blue and Yellow. ‘The first three are simple or mixed . 
colours, the last a compound colour or a medley. These 
colours are parallel to the gradations in nature, or the 
latter are none other than the materializations of colours 
or the gradations of light. All other colours must be 
contained in the Red; it must serve as the basis or 
groundwork of all; it must be the noblest, most total, 
fullest and purest colour. ‘This colour is the first 
position of the ether as matter, and thus of fire. Fire- 
colour is the first-born, the noblest, highest, fullest, 
purest; it is the eetherial, cosmic colour. In fire the 
light is offuscated by gravity, and thereby coloured. 

367. The light is not, however, perfected by its 
position as fire, but is posited also terrestrially. There 
are therefore terrestrial colours also. 

368. There can be only three terrestrial colours, 
neither more nor less; for there are only three different 
material or offuscated positions of light. 

369. The first terrestrial offuscation of light is the azr. 
The colour of the air is thus second in the rank of colours. 
As the fire-colour plays the chief part in the cosmic and 
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in all colours, so does the air-colour among the terrestrial. 
It is the highest colour of the planet. 

370. The second offuscation of light is water. The 
colour of water is the third colour. 

371. The third offuscation of light is the earth; and 
this colour is the last, the most ignoble. ‘The colours 
part into two series, the cosmic or solar, and the ter- 
restrial or planetary. ‘The cosmic is the Red. The first 
terrestrial is Blue. The second is Green. ‘The third is 
Yellow. Red alone is worth as much as all the three 
others taken together. It is the identification of all 
numbers. Green is merely their synthesis, the terrestrial, 
finite totality. 

372. The genesis of colours is thus the genesis of the 
elements, or that of matter. It cannot be otherwise; for 
the becoming of matter is verily an offuscation of light, 
a coloration. Colour agrees essentially with the elements, 
and is itself nothing different from element. Fire is in 
its essence red, as bemg the impartient of light and heat ; 
air is in its essence nothing else than the blue ether by 
virtue of its being gaseous; water is the green ether, 
earth the yellow. If the ether is tensed, it then becomes 
red or fire; if it attains its blue stage, it becomes air; 
at the green stage, water, upon the yellow, earth. 

373. The elements are only gradations of light, 
colours. They have therefore been formed according to 
the laws of light; for colours are without doubt the 
legitimate developments of light. 

374. Red, as being the solar or fire-colour, ranks 
parallel with oxygen ; the more powerful indeed the com- 
bustion, the more powerful is the oxydation, and by so 
much redder the flame. Matters also become red through 
oxydation. The Red vanishes lastly into White, and thus 
the highest oxydation is white. 

375. The next interchange of Red is with Blue; it 
becomes red by oxydation, this again blue by desoxyda- 
tion, but by excessive alkalization and terrification, yel- 
low. It is Red that imparts oxydation, Blue that resolves 
it and reduces the poles to indifference. 
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376. From the same cause Red warms, but Blue on 
the contrary does not. The calefaction given out in 
prismatic spectra of colours is an impure work, in which 
refractions, diversions and convergences of light, as well 
as demi-foci, cooperate. 

377. The sun in the firmament may be viewed as the 
bright opening in the darkened chamber. Colours are 
therefore nothing but images of the sun in darkness, 
self-manifestations of the sun in dark matter. A point 
of light thrown into darkness is colour. ‘This is the 
case around the sun, which is therefore surrounded by 
a hollow globe of colours, by its own refulgence. The 
rainbow is a ring around the sun consisting of infinite 
positions of the solar spectra in darkness. 

378. The symbolical doctrine of the colours is correct 
according to the philosophy of nature. ed is fire, love 
—Father. Blue is air, truth and beliefi—Son. Green 
is water, formation, hope—Ghost. These are the three 
cardinal virtues. Yellow is earth, the Immoveable, Inex- | 

orable, falsity the only vice—Satan. ‘There are three 
virtues, but only one vice. A result obtained by Physio- 
philosophy, whereof Pneumato-philosophy as yet augurs 
nothing. 

COLOURS AND PLANETS. 

379. Every condensation of ether by light is conse- 
quentlya production of colour, and inversely, every produc- 
tion of colour is a condensation of the «ther. The laws 
of coloration run parallel with those of materialization, or, 
what is more, are the same. ‘The planets are thus pro- 
duced according to the laws which light exercises in the 
production of colours. 

380. There are as many productions of heavenly 
bodies as there are of colours, and thus there are four. 

381. The sun is the incorporation of Red or fire, the 
planets are that of the three terrestrial colours. ‘The 
comets belong to the kingdom of darkness. 

882. The planets are only suns reflected in darkness 
as in a mirror; they have originally been hollow globes 
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of colour, then orbitar rings of colour (solar rainbows), 
then points of colour. The planets are coagulated colours, 
for they are coagulated light. At that very distance from 
the sun, where light begins to grow dim, where, to 
speak in the Newtonian sense, it begins to refract, there 
planetary mass originates. The mass of the planet thus 
coagulates together around the sun, but not in an uniform 
manner like a mass of pulp, but in pauses of colours, © 
exactly like a rainbow. 

383. These planetary chromatic ares or bows of colour 
are related to the sun like the three terrestrial colours to 
the cosmic, or as the three terrestrial elements to fire. 
Three planetary productions must have thus formed 
around the sun, because the light condenses, materializes 
itself in three moments. Therefore the planets range 
themselves in groups at three great distances. To the 
jist production belong Mercury, Venus, the Earth, Mars, 
Vesta, Juno, Ceres and Pallas. They are the first 
digression from Red, the Yellow; the Earthy prepon- 
derates in them. They are all placed close together. 
To the second production belong Jupiter and Saturn; 
water rules them, and fluctuates visibly upon them; they 
are the Green. They range at a great distance from the 
former group. ‘To the third and most remote produc- 
tions belongs Uranus; it is the Blue, in which the air 
preponderates. It again ranges at.a great distance from 
the former group. ‘The comets are naught but ether, 
which is about to become air. 

384. The production of the earth-planets or of the 
first group is dispersed into so many as it is on account 
of the proximity of the sun, on account of the energy 
of the rays of light, as well as the import of the Earthy, 
which exists essentially under many forms. The plane- 
tary rmgs have been arranged like scales behind each 
other, like clouds through electrical pauses; but these 
repeat themselves more rapidly, in the neighbourhood of 
the sun. 

cx 
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ce. HEAT. 

385. While the ether falls into a state of tension or 
shines, it is thrown into motion. This motion of sther 
manifests itself as the conatus or effort to extension. 
‘The extension, however, considered as a world-phenome- 
non, 1s Heat. 

386. Light, when it operates upon terrestrial matter, 
excites this to special polarization, whereby the AiQtherial 
that is in it is set in motion, 1. e. heat is generated. 

387. Light never moves directly. the mass itself, but 
only the Aitherial that is in it. Through this motion of 
the ether it becomes separated from matter; and this 
separation is manifested as free heat. 

388. Heat is not matter itself any more than light is, 
but it is only the act of motion in the primary matter. 
In heat, as well as in light, there certainly resides a 
material substratum ; yet this substratum does not give 
out heat and light; but the motion only of the substra-_ 
tum gives out heat, and the ¢enzsion only of the substratum 
light. There is no body of heat; nitrogen is the body of. 
heat, just as oxygen may be called the body of fire. 

889. Heat is real space ; into it all forms have been 
resolved, as all materiality has been resolved into gravity, 
and all activity, all polarity into light. Heat is the uni- 
versal-form, consequently the want of form. 

390. Light properly develops heat out of matter 
through separation of the fixed poles from the substance, 
whereby the latter again passes over into ether. 

391. The development of heat in a body is not an 
extrusion of a matter adherent, and as it were foreign, to 
it; but an ascent of the matter itself into heat. The 
matter does not develop, or give out heat, but decomes 
heat, namely ether. 

892. The loss which a body sustains by the radiation 
of heat is as slight as the ether is subtile or rare; thus 
it is infinitely small, where the ether is infinitely light. 
We cannot speak of the loss of matter, while it is hot; 
although a true loss is present, if the point in question 
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be philosophically regarded, it can come, however, as 
little under consideration as the weight of the ether. 

393. The fusion of bodies is a diminution of the fixity 
of their poles, their further evaporation, and thus an 
approximation to indifference or the apolarity of ether. 
Heat is the actual retrogression of matter into ether ; 
light is only the efficient of this transition. 

394. As heat becomes originally excited, so must it 
be always excited; two causes for one effect are impos- 
sible. The excitation of heat by oxydation takes place 
in the same way as by light, namely by polarization and 
separation therefore of the Indifferent. The generation 
of heat by chemical processes is based upon the same 
principle. Lastly, the generation also of heat by com- 
pression and simple friction is wholly similar to that which 
is caused by light. In every case they are only polar, and 
by no means mechanical operations upon matter, whereby 
the fixity of the poles becomes changed. 

395. It is not a change of cohesion, which the friction 
mechanically effects, but the act is purely dynamical. 
The essence of friction consists in the constant renewal 
of polar change, because thereby an infinite number of 
projecting points or apices are alternately brought into 
contact. ‘There is verily no smooth body. | 

396. Heat is the transition of light unto darkness ; for 
it is indifferent sether, only moved. Colours are thus 
also a conflict of light with heat, and out of this conflict 
issues the most beautiful, the highest colour, the Red of 
fire. In fire, the contest between light and darkness has 
risen to the highest pitch; the ether therefore is also 
moved to the greatest degree, becomes hot. If the in- 
difference becomes the maximum, the vital tension then 
relaxes, the fire is extinguished; finally motion ceases, 
it is cold and dark. 

397. In matter also light and heat operate against 
each other. Light deoxydizes, heat oxydizes. If light 
appear to oxydize, it is only by evoking heat. 

398. Heat is the function of expansion for matter. 
Every body has a definite degree or amount of expansion, 

6 
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therefore a definite fixity of ather; this «ther is latent 
heat. 

399. Heat operates spherically im matter or in all 
directions, not in the linear direction like light. The 
propagation of heat can only take place slowly, because 
it is not a polar action, but only the result of such an one, 
only motion. Heat does not penetrate bodies mechanically, 
but dynamically like light, yet without decomposing them, 
as light does. 

400. Heat is related as indifferent ether to the matter 
as toa Polar. ‘This relation imparts the process of con- 
duction. Light, however, is itself polar and disturbs 
matter, while it passes through it. 

401. With the exception of their cohesion matters are 
not directly changed by heat. 

402. Durimg every process of decomposition, during 
every process of light heat must be produced, but not 
light also during every process of heat. 

403. Dense materials must conduct heat because they 
are most opposed to it. Itis only the formed element — 
therefore that can possess capacity for conducting heat. 

404. Absence of form is the character of isolators 
of heat, form that of the conductors, apart from every 
remaiming quality. Solid bodies, which easily pass into 
the formless condition are isolators. 

405. The densest bodies among the solids must be 
the best conductors. Regard may be first paid to the 
nature of their constituent parts in the sequel of the pre- 
sent section of this work. 

406. The conduction of heat is a continuous excitation 
from one part striving against or resisting the other; the 
earths (as metals) are the best conductors. 

407. Matters, which are images of heat, do not con- 
. duct, because they enter only as minimum into conflict 

with it, and while they expand at once convert themselves 
mto the same. Such is the air. The Heterogeneous only 
conducts. ‘The heat expands in the air only by con- 
tinuous motion of the aerial particles. The air is an 
isolator. Water ranks in the middle between air and earth. 
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408. With respect also to conduction, light is opposed 
to heat. Light is conducted by those very bodies, which 
isolate heat, and isolated, not admitted to permeate or 
absorbed, by those which conduct heat. The air conducts 
light, isolates heat; the metal, the earth conducts heat, 
isolates light; water holds a mediate relation towards 
the two, yet towards light that of a conductor, because it 
is deoxydizable. 

409. The conduction of light is likewise a process of 
deoxydation, or a disintegration of matter. By the con- 
duction of light the bodies are chemically analysed, and 
finally resolve themselves into their principles ; such 

l 

after all is the case with every glass and crystal. As /) 7, 
the process of conduction of light may be called a process 
of deoxydation, so also may it be called a process of the 
generation of colour. The conduction is an offuscation 
of light, a colouring ; the deoxydation is a solution of the 
material bonds, an elevation unto colour. 

2. Lunctions of the Air. 

ELECTRICITY. 

410. The air is the slightest combination of the 
primary bodies, and stands im opposition with the two 
other elements, as more solid combustions. In this an- 
tagonism the air lays claim upon the other elements to 
analyse them ; these, however, upon the air, to combine, 
and undergo more vivid combustion. 

411. ‘This antagonism is on a large scale an an- 
tagonism of periphery and centre, like the primary 
antagonism, by which planets and suns have withdrawn 

Fath 

from each other. The tension of air with the other | 
elements is called Hectricity. The centroperipheric an- | 
tagonism between the sun and the planet, between light \ 
and colour, represented in an elementary manner is 
electricity. 

412. Sun and planet are electrically related to each 
other, and the cireumrotation of the latter may be viewed 
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as conditioned by the change of electrical poles. Colours 
also are only electrical productions. Light itself is simi- 
lar to an electrical tension of the ether. 

413. Electricity is an action of the periphery or limit 
and thus of the surface of the globe. The surface of the 
globe is, however, everywhere + — without centre. The 
principles of electricity are therefore eternally separated 
without having a middle point, as occurs in magnets. 
The electrical poles live in eternal animosity, becatise they 
have no point of union. Such is then the essence of electri- 
city. Electricity is therefore only a function of surfaces 
without any line. It clings only to the upper surface of the 
bodies, and does not penetrate into their thickness. It 
is only the tension of the surfaces of bodies against each 
other, of the apices of divided radii. 

414, The air is the periphery, the mit or boundary [ 
of the earth. Electricity is therefore the spirit of air. | 
It is in its most active state in that stratum of air which | 
is in contact with the earth, because there the limits are y 
situated. Upon this lightning depends. - 

_ 415. Electricity, as an aerial function, is terrestrial heat. 
Both are therefore conducted by the same rigid linear — 
bodies and isolated by the same. ‘The isolation of elec- 
tricity coalesces with absence of form, or with the transi- 
tion of denser bodies into air. 

416. Electricity is an antagonism between air on the 
one side and water and earth upon the other. By these 
therefore two kinds of operation are posited in the air. 

417. While electricity is the tension of air with the 
other elements, it is also the tension of the principles 
themselves of air. Electricity is a twofold character 
appertaining to the two principles of air. ‘The tension of 
eether and of substance, thus the tension of fire repeated 
upon the two elementary bodies of air, is electricity. 
Electricity exists under two forms, as the electricity of the 
substance or body of fire, and as that of the planet. 
These two conditions are perhaps incorrectly named + E 
and — H, or positive and negative electricity. 

418, The + Eis the more energetic, active in itself, 
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polar ; it is the electricity of fire represented in oxygen. 
The — E is the weaker, that which has only been evoked, 
the basic ; it is the electricity of the planet represented in 
nitrogen, hydrogen, carbon, sulphur. It may be said 
that — E is related to + E as planet is to sun, as 
periphery to centre. The sun is + E, the planet — E, 
the one the electricity of oxygen, the other of hydrogen. 

419. These electrical conditions must always be chang- 
ing in the air, according as the slightest influence is 
brought to bear upon them from without. The air con- 
sists in this change of electrical poles. Were the poles 
not to change, the air would be a solid element. The 
earth is an air with fied electricity, the water with ex- 
tinguished or neutralized electricity. 

420. The twofold character of the aerial principles is 
increased by every polarizing action from without, and 
therefore principally by the surface of the earth, which 
consists of two elements. Were there no surface to the 
earth, were simply air present, then there would be no 
electrical change of poles, ‘The surface of the earth itself, 
however, produces no change of poles in the air, for it 
remains always neutral ; but it becomes unequal or polar 
from the change wrought upon it by water and earth, by 
light, by heating and by chemical processes. 
- 421. The air also changes the electricities while it 
roams over the earth. This wandering motion is a con- 
tact of differently polarized tracts of the earth. Every 
mountain, valley, and river, every meadow is differently 
polarized ; from each the air derives another electricity. 
Through this ceaseless alternation of polar exchange, its 
activity becomes so elevated that at last the electricity 
makes its appearance in a manner cognizable by the 
senses. ‘I'he production of electricity by friction admits 
of a similar explanation. Friction is in miniature, what 
the sweeping of air is over the earth. Were the earth 
quite level, and composed of homogeneous matter, the 
air would not become electric by motion. 

422. All terrestrial electricity has been evoked by a 
change of poles analogous to friction. Through light 
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nothing foreign is posited in the air, any more than by 
friction, and by both the electricity is attained in a simi- 
lar dynamical manner. | 

423. The elements of the air, polarized to the highest 
degree by electricity, must combine, and this combination 
is the process of combustion. The final result of elec- 
trical tension is combustion of air. It is only, however, 
the two primary bodies that undergo combustion ; the 
two constituent parts of the air must, therefore, be driven 
by electricity to their last extreme, even to the most per- 
fect element of fire and the basic or terrestrial substance. 
‘The internal combination of both these primary or ele- 
mental bodies, or the product of this aerial combustion is 
next of all water. The termination of electrical tension 
in the air is rain. All rain is the extinguished function, 
the dying spirit of air. ‘The two hostile principles are 
reconciled in water. Water accompanies every process 
of combustion. 

424. By electricity the air was separated into the two 
inferior elements, into water and earth. At present, 
where the whole water and the whole earth has been pre- 
cipitated from air, rain is certainly as a rule only water 
condensed and held im solution in the air. 

425. The nitrogen gas is the residue of the primary 
rain. After the air has become sea by the combination 
of oxygen and hydrogen, it no longer creates water out 
of its own bulk, but now rederives it from the sea, and 

still but imitates its primary process in rain, _ 
~~426. Were there merely solid land upon the planet, 

the oxygen pole would be evoked in the air, and the 
latter would be precipitated wholly as water. Were 
there merely water or sea upon the planet, the nitrogen 
pole would be evoked, and the air be wholly precipi- 
tated as earth. But since the two elements are con- 

 stantly and alternately operating upon the air, so must 
at one time water, at another earth, be generated and 
_ precipitated from it. The earths in the act of falling 
down, or in precipitation, are the meteoric stones. ‘They 

_ \».9| are only theafter-births of the primary decomposition of air, 
: 
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427. It can indeed be none other than carbonic acid, \0 4 
which is converted by decomposition into meteoric . 
stones, or at least into the metals and earths which they 
contain. Sulphur must be regarded as the melting down 
of carbon and hydrogen. In the upper lighter regions 
of the air carburetted hydrogen gas may very well be 
present, and condense itself into meteoric stones. 

428. The condensation must take place by means of 
electricity. The greater condensation or solidification, 
as well as the calefaction, results indeed first through 
the fall. 

429. Their bursting is only conceivable when some 
hydrogen gas is in the meteoric stone, which gas, when 
submitted to the highest degree of heat, becomes eae 
fulminating gas and bursts the stone. 

430. Meteoric stones are children of our planet, and | 
not of the world-space. They are the antagonism of the 
water-formation or of rain. 

431. The falling stars are simply indeed condensed ; 
carbon or. hydrogen gas, but which by reason of its | 
small mass does not become solid. It is probably con- 
verted only into sulphur. Thus falling stars would be * 
the other halves of meteoric stones; the latter consisting 
of a preponderance of carbon, being therefore earths and 
metals; the former of a preponderance of hydrogen, 
being therefore carburetted hydrogen or sulphur. A 
greater number of meteoric stones must fall over the 
sea than over the solid land. 

3. Function of the Water. 

SOLUTION. 

432. The function of water is necessarily homologous 
with the process of combustion, because the main bulk 
or proportion of water is oxygen. In conformity with s 
its spiritual activity does water seek to convert the two 
other elements into water, to impart to them its form, to 
fluidize them. ‘This happens with the air when it has 
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been absorbed; but upon the earth also the water exer- 
cises the same action. 

433. The function of water is the formation of globes 
or the Process of Solution ; it directs itself chiefly against 
the solid ; for the solid element is the redintegrant factor 
of water. Solution is a positing of the solid under the 
internal polar form, but the poles of which have not yet 
separated. very solid formation has come out of water, 
as water has out of air; every new formation must also 
return out of water, by fluidization, by relaxation of the 
poles. By solution, solid matters are again reduced to 
their primary condition; and are then capable of re- 

assuming new fixities. The process of solution is a 
process of becoming water, not by agglutmation, but 
by liberations of fixity; a Solution im the strongest 
sense of the term 

434. No process of solution is conceivable without 
oxydation. The dissolved body, while it obtains the 
aqueous nature, is taken up in the sense of oxygen. No 
solution occurs without oxygen, as well as no combustion 
is possible without water. The solvent character of water 
is based upon the preponderance of the oxygen over the 
hydrogen. 

435. During every solution the two principles of water | 
enter into a state of tension with each other, as the two 
aerial principles do in electricity. This tension is esta- 
blished by that which is to undergo solution ; for every- 
thing so cireumstanced is polar towards water. During 
every solution the oxygen is elevated in its pole, and the 
hydrogen likewise. If the solution be very heterogeneous, 
they separate, the water is decomposed. In the pure 
process of solution the water simply abides in a state of 
tension; if each aqueous principle is actually and inde- | 
pendently self-evolved, chemistry then originates ; but of | 
this we shall discourse in the sequel. The process of 
solution may be characterized as the equilibrium of the 
process of tension between the object that is to undergo 
solution and the solvent, and between the two principles 
of the latter, whereby separation is not thus attained. As 

ns coe 
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electricity finally strikes out into the process of combus- 
tion, so does that of solution into the chemical. 

436. Solution is in essence like electricity. Solution |, _ 
is an electrical tension between oxygen and carbon; ~ 
electricity is a process of solution between oxygen and 
nitrogen, a process of tension without separation of prin- 
ciples. Air and water are in a state of constant tension 
towards each other; and hence therefore result the con- 
stant evaporation and the clouds. 

437. What lightning is in the air, namely formation 
of water, that is chemistry in water. The salt in the sea 
is what the clouds are in the air. ‘Two electrical clouds 
are what two salts are in the water. Rain is the imi- 
tation of the creation of water. Precipitation of salt is . 
the imitation of the creation of earth. 

4. Functions of the Earth. 

CRYSTALLIZATION. 

438. The earth-element is the highest result of com- 
bustion in creation, the highest fixation of ether. The 
earth is the ether represented as centre in the Material, 
or it is the identification of all polar bmary division in the 
Terrestrial, independently of oxydation ; therefore its parts 
are motionless, be they dust or compact masses. The 
earth is the corporeal gravity, the substance as a perfectly 
simple position without emergence out of itself, the 0, 
the terrestrial monas. The earth is consequently the 
heaviest and densest element, and is that which must 
include the middle poimt of our own and every planet. 

439. In the middle of the planet there is only earth, 
and nothing else; the middle is not hollow, does not 
contain any central fire as has been imagined, nor air, 
and the science of Geogeny will show that no metal also 
could be contained in the interior of the earth. 

440. In the air both material principles are only asso- 
ciated with each other, in water they are mixed, but in 
the earth identified, blended together. 
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441. The earth is to the other elements what the sun 
is to the planets, namely, the basis, the centre and that 
the mathematical as well as the dynamic centre. That 
this is the part played by the earth-element is proved not 
only by its character, but also by its volume. ‘The 
earth-element exceeds the other elements in mass as 
much as the sun does the planets; the water is only the 
vascular system in the flesh of the earth-element ; while 
the air is only the expression of the limit or in other 
words its mtegument. 

442. Everything therefore that now occurs upon the 
planet develops itself out of the earth, the water and the 
air bemg only the auxiliaries of generation. ‘The Earthy is 
developed in the water by the air. As creation has been 
closed with the earth, so may the solid materials, which 
are now and then found upon the planet apart from the 
earth, not be products: of the first creation, but only 
developments of the planet when created and cosmically 
completed. | 

443. The earth as material gravity is solid. It has, 
however, originated out of the fluid, therefore by a pro- 
cess of cohesion; this is called the Process of Crystal- 
lization. 

444. The process of crystallization is perfectly equi- 
valent to the process of fixation of the ther, and is only 
the termination of the same. As light at any spot m 
the world-space creates a central point, the nucleus of a 
comet, around which. more of the mass of ether is con- 
stantly accumulating till it finally coagulates into the 
solid condition; so does the process of crystallization 
evoke some particular spot, point or nucleus in the water, 
wherein the crystallizing forces are excited, which attract 
the mass that is susceptible of fixation ‘and fashion it 
into a crystal. The process of crystallization is a pro- 
cess of fixation, and with it also is furnished the theory 
of crystallization. The process of crystallization is a pro- 

_ cess of polarization, and one indeed that proceeds from a 
_ centre; or, properly speaking, the point, from which the 
: polarizing process emerges in a fluidity that is fixable or 

Cnn on eee eel 
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in other words susceptible of crystallization, becomes a 
central point, a middle pomt and virtually the middle 
point of the crystal. 

445. The process of polarization does not originate 
absolutely in the fluid, any more than light has the power 
of concentrating or crystallizing itself in any given part 
of the ether; but by an external determination. This is 
a granule, a projecting point in the vessel or in the hollow 
of the earth, in which the crystals originate. The crystal 
never begins in the middle of the fluid, but only on its 
walls or on the surface. The point of polarization or of 
crystallization has been granted; now this is polar 
towards the fluid, and works therefore by polarizmg upon 
it, and through this water also passes over into the 
crystal, forming what is called water of crystallization. 

446. This polarization of the fiuid passes in every 
direction ; for every polar point is polar all around. Thus 
a spherical portion of the fluid is polarized round about 
the point. ‘The fixable parts are spheroidally attracted 
and gather together from all sides around the point. For 
were the polarization not to traverse the whole mass, but 
only according to individual lines, the crystal must then 
ideed be jagged or indented. 

447. In this manner the crystal would have been a 
globe, from the fixable particles lymg together in distinct 
points, after the manner of pulp. But this is impossible, 
because the point of starting or departure is differently 
polarized to the fluidity, being negative according to 
observation. Every polar process does not operate in 
continuity, so that one end of the line should be 
purely positive, the other, however, purely negative; but 
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every polar line is an infinity of poles, where, however, © 
at one end the positive character only, at the other the 
negative preponderates. Such a line is e. g. as follows, 
+ — + — + —, which begins with + and ends with — ; 
it therefore has a preponderance of + at one end, of — at 
the other, and yet is both everywhere. By this infinity 
of polar change the fixable particles range themselves 
behind each other, while they separate from each other 
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to an infinitely minute degree; these parts polarized 
behind each other are lines or fibres. Every crystal 
must accordingly consist of fibres; none possesses an 
homogeneous or pultaceous structure. 

448. In the crystal one principal direction of polariza- 
tion originates, which is effected by the antagonism of 
the point of crystallization with the fluid mass. It gives 
the direction of the crystal and its energy. gives the 
length. This principal line consists of two poles that 
recede from each other, and these determine the two ends 
of the crystal, which are always similar, provided no 
mechanical obstacle be mterposed. 

449. From each of the mutually seceding poles lines 
of polarization issue at definite angles, which (like ellip- 
tical radii on the periphery) meet at the sides of the 

‘newly produced crystal. Then again between these 
radi tension arises, so that the fibres become lamelle. 
‘The main line between the two mutually seceding poles 
is the central line or polar axis of the crystal; the an- 

— gular Imes which determine the position of the lamelle, 
are the polar radii. 'The polar radu determine the xucleus 
of the crystal and are therefore nuclear lines ; the polar 
axis determines the whole of the crystal, is the crystal, 
the central-line, and determines the form in general, or 
what has been called the secondary form. 

450. Since all polar activities operate only in a 
straight line, there can thus be no globular crystal. 
Water is only susceptible of assuming the globular form 
upon a large as well as a small scale, because there are 
no fixed poles in it. ‘The nucleus does not originate 
previous to the secondary form; since it is verily impos- 
sible for the polar rays to originate without a polar 
axis. 

451. There are no actual degradations in the genesis 
of the crystal; they are only a mathematical expression 
for the finished form of the crystal. 

452. The number of possible or actual nuclei is defi- 
nite. They are based upon the combination of the laws - 
of the globe with those of the polarity. 
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453. The simplest angular body must be circum- | 
scribed by at least four surfaces, and thus be a tetra- 
hedron. 

454. The fundamental nucleus of crystals is, however, 
the double tetrahedron or the hexahedron, namely the 
trilateral double-pyramid ; for radii do not proceed simply 
from the point of commencement, but also from the ex- 
tremities of the axis. When the superior and inferior 
radii meet, they must form a double-tetrahedron. ‘The 
disposition to this form has been implanted in all crystals. 
If the nucleus becomes no such hexahedron, the aber- 
ration from, still admits of being referred to, the hexa- A= 
hedron. 

455. There is no prismatic nucleus. The columns ; 
and parallelopiped nuclei are only mutilations. 

456. The tetrahedron is also only a mutilated nucleus. 
To the essence of a nucleus belong two tetrahedra, with 
their bases jomed to each other. 

457. The six-sided double-pyramid is a duplication of 
the hexahedron. ‘The octahedric nuclei, are things inter- 
mediate between the three- and six-sided interruptions of 
the natural type, like quadrmumeral or tetrapetalous co- 
rollz in flowers. 

458. Columns originate only between the two tetra- 
hedra, without doubt owing to deficiency in bulk. 

459. If the three-sided double-pyramid be the pri- 
mary form of crystals, so must the six-sided column with 
trilateral termmal pyramids be the ultimate form. The 
rhomboidal-dodecahedron is therefore the most perfect 
crystal. It is the most perfect representation of the 
globe in the angular form. —- 

460. ‘The crystal can not commence with the nucleus 
and then for the first time continue to grow or even 
change into the perfected crystal, because it becomes only 
crystal in the conflict of the linear and spherical action. 
As little as the sun can be produced without the planet, or 
vice versa, so little can a nucleus subsist without what is 
called the external shell or crust. The nucleus is in fact 
determined by the shell of the crystal, namely by the 
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polar axis. But inversely also the shell is determined 
by the nucleus, by the polar radii. A nucleus alone 
would be called a centre of a circle without circum- 
ference. Microscopic crystals therefore have at once 
the same perfected form as the largest in size. A crys- 
tal is an entire heavenly body; it is determined by cen- 
tral forces, which have, however, been roused and con- 
ducted by dualizing forces, forces of light. Everywhere 
do we meet with the same laws of the fixation of ether, 
upon a small as well as large scale. 

461. Every solid matter and thus the Terrestrial gene- 
rally, is crystallized upon a small as well as large scale. 
There cannot be an atom that were not crystallized, not 
arranged according to central and polar forces. Every 
crystal is therefore, and especially by reason of the in- 
finity of the subordinate poles, crystallized again upon 
an infinitely small scale, or in other words it consists of 
infinitely numerous crystals. Every lamella or every 
particle of the lamella of a crystal consists again of crys- 
tals. These are what are called the integral parts, 
properly integral forms of the crystal. They are all 
probably hexahedra. The metals usually form but very 
small crystals, probably because the atoms are too 
heavy and cannot therefore be attracted from any 
distance. 

462. Crystallography has been incorrectly made the 
principle of division in Mineralogy. A single character 
can never become a principle of division. If also it 
were actually true, that the form is always disposed ac- 
cording to the Interior, yet the form could never be the 
principle of division, but the Interior itself. The form 
is only the sign, but not the spirit, the essence of the 
mass. 

iy. - 
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D.—KINGDOMS OF NATURE. 

INDIVIDUALS. 

463. All the matters that have hitherto originated 
have done so only in a general not a particular manner. 
They are constituent parts of the universe, im which as 
yet no distinctions reside. So soon as distinctions occur 
in the elements, they cease to be general matters, and 
become particular or individual things. ‘The sum of the 
individuals is the Kingdoms of Nature. 

464. The kingdoms of nature are the repetition of the 
world upon the planet. This repetition in consciousness 
is Natural History. 

465. Acts of the world repeated upon the planet are 
combinations of the elements. Creation, which has 
hitherto advanced, now retrogrades, and thus by the 
combinations of general elements that have been already 
created. 

466. Combinations of the elements, in accordance 
with the laws of the world, are upon the finite planet 
particular or individual bodies. The kingdoms of nature 
are the totality of particular bodies. 

467. That which is not a Particular belongs not to the 
kingdoms of nature, and thus also does not come within 
the province of Natural History, but of Physics. 

468. The earth-element les at the basis of all the 
combinations of the elements. These combinations are 
therefore ascensions or retrogressions in creation. Only 
three such combinations are therefore possible, viz. 
1. Of the earth with water, or air, or fire—binary com- 
bination. 2. Of the earth with water and air, without fire 
—ternary combination. 3. Of the earth with water, air, 
and fire—quaternary combination. 

469. Out of the binary combination the quiescent 
bodies originate, for they are only a part of the planet— 
Minerals, Earths. 

470. Out of the ternary combination originate bodies 
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that are internally moved, for they are a whole planet in 
Particulars— Plants. 

471. Out of the quaternary combination particular 
bodies, moved throughout and rotating around them- 
selves, originate ; for they are representations of the whole 

- universe—Animals. Individual bodies that are moved 
internally are called organic. 

472. There can be therefore only three Kingdoms of 
Nature. The first consists simply of individualities, 
because it is not the equal proportion of all the elements. 
The two other kingdoms, however, are combinations of 
the individualities of the earth-element with two or three 
elements, and are thus equivalent to the planet or to the 
whole universe. ‘The organic bodies are thus combina- 
tions of the Singular with the Whole, and supply the third 
part of the Philosophy of Nature, the Organology. 

FIRST KINGDOM. 

MINERAL OR EARTH KINGDOM. ' 

473. Uni- or binelementary terrestrial bodies are 
minerals or earths; their development is Mineralogy in 
the general sense of that term. ‘The earths regarded 
individually gives us the science of Mineralogy proper ; 
combined to form a whole, that of Geology. 

I.—MINERALOGY. 

474. Mineralogy teaches us the development of the 
earth. element. 

475. The earth-element does not exist universally, but 
only in particular bodies or individuals. There is no 
general earth, but it is either silicious earth or common 
salt, sulphur or iron, and so on. 

476. The earth-element or the earth can only sustain 
changes, which are permanent or abiding ; for in it alone 
fixation has become formation, in which the atoms do not | 
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move, or whereby at least a constant individual cha- 
racter of body, or one that is chemical, becomes apparent. 
The changes undergone by the other three elements are 
not constant, because of the atoms ceaselessly moving 
and balancing themselves. They do not exist individually, 
but only universally. There is only ove water, one air, 
and only one fire; there are therefore no igneous, aerial, 

and aqueous individuals. 
477. The changes of the earth-element can only take 

place upon its fundamental or characteristic body, thus 
on carbon. 

478. Nothing can, however, change of itself. All 
change must proceed from external influence. All things 
ean be changed therefore by such influences only as are 
already antecedent to or defore them. ‘The two other 
bodies, however, are prior to carbon; before the earth- 
element only the three other elements. 

479. The earth can therefore be changed in only two 
ways ; either the carbon by the other elemental bodies, 
or the total earth-element by the other elements. 

480. The changes wrought by the influence of,these 
bodies are, however, only partial or fractional changes. 
Therefore partial or chemical diversities only originate, 
and with them other different bodies or degrees of such. 
The changes effected by the elements are, however, total 
changes, which bear not only reference to the carbon, but 
to all the constituent parts of the earth-element. 

481. ‘Total changes or different conditions of the 
earth-element are called Minerals, or earths. 

482. ‘The genesis of minerals, thus their collective 
character, as differently posited fixations of earth, deter- 
mines the classes, orders, and genera. 

483. The genus is the product of a genetic moment, 
and is therefore always a definite, chemical mixture, which 
alone consequently expresses the essential character. 
Hitherto there has been no definition of mineral genera. 

484. Species of minerals are successive developments 
of the genetic moment, thus stéchiometric subdivisions of 
the genetic mixture, e. g. the different degrees of oxyda- 
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tion of nitrogen, in the oxyde, binoxyde gases and 
nitric acid. Hitherto it was not known what a mineral 
species might be; Physio-philosophy has been the first 

_ to mtroduce clearness to these conceptions. | 

485. A stochiometric mixture im the earth-element is 
an individual. 

486. Individuals only are the object of natural history, 
and thus neither water, air, nor fire. This also was 
not known previous to Physio-philosophy ; it is, however, 
gradually acknowledged also by empirics. 

487. The crystalline form is merely an external cha- 
racter for the species, and therefore the same nuclei may 
occur in the different orders. 

488. Kinds or varieties are different conditions ‘of 
cohesion. They are therefore not determined by the 
form of the secondary crystal, since the aberration of 
forms results only from a stoppage upon their part half 
way or from the quantitative energy of the polar radii or 
polar axes. | 

489. While sether, air, and water, as being general 
matters, do not belong to the mineral system, what have 
been called artificial salts must on the contrary be ad- 
mitted therein, because they are no works of art. The 
chemist only brings bodies together which do not 
come together accidentally in nature. It is a true mis- 
apprehension of nature’s products if those substances 
only, that adhere to the earth, are recognized as such; 
surely this definition is perfectly ridiculous. 

490. Two kinds or modes of division are possible, a 
chemical, and a genetic or philosophical. 

491. The chemical principle of division of the earth 
are the elemental bodies. The philosophical or naturo- 
historical principles of division are the elements. 

492. In reference to the chemical bodies four 
combinations only are possible. 1. Carbon, repre- 
sented as perfectly pure, may be regarded as Jetal. 
2. Carbon united with hydrogen, is manifested in the 
Inflammables. 3. Carbon with oxygen makes its ap- 
pearance in the Zarths. 4. Carbon with oxygen and 
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hydrogen in the Sa/¢s. According to this view, the classes 
would succeed each other thus :-— 

1. Ores. 
2. Inflammables. 
3. Earths. 
4. Salts. 

Now, as the earths here intervene between the Inflam- 
mables and salts, it is at once seen that the series is 
incorrect ; for the earths form by far the largest mass, 
and must therefore constitute the groundwork or basis 
of Mineralogy, and thus stand at the commencement. If 
all metals, Inflammables and salts were to be deducted, 
the globe of the earth would still lose but little of its . 
magnitude. 

493. This chemical division admits thus of no strict 
arrangement, since what are called minerals follow each 
other unnaturally. Meantime the chemical view admits 
also of a philosophical treatment and amelioration of the 
serial order. It may be said that the earth consists of 
much carbon, little oxygen and very little hydrogen, 
without any other element. Salt, of little carbon, much 
oxygen and little hydrogen, together with water. The 
Inflammables of little carbon and oxygen, much hydro- 
gen, besides air. Ore, of much carbon, little hydrogen, 
and still less oxygen with fire. As the fire or the ether | 
is imponderable, so do the three elemental bodies appear ° 
blended together into one apparently simple body, with 
which gravity, light as lustre, heat as spirit and the con- 
duction of heat, are only spiritually combined. 

494. But this view leads directly to the genetic divi- 
sion, as the only true one, to that, namely, which has 
been based upon the mutual influence of all the ele- 
ments. It is itself*the ultimate cause or foundation of 
chemical division. 

495. There can accordingly, as there are only four 
elements, be only four kinds of minerals. ‘The Earthy © 
either continues unchanged, or it is changed by water, 
air and fire. 
_ 496. When the earth-clement originates or separates 
itself from the water, in order to free itself from all the 
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properties of the latter as well as from those of the air 
and fire, and to become stiff and solid, the remaining 
elements exert an incessant influence upon it, and draw 
a portion of it into their circle, i.e. they confer upon it 
their properties. 

a. The Earth-element can be i by fire Fire-minerals. 
b. Or changed by air - -  Air-minerals. 
ce. Or changed by vere f . i : -  Water-minerals. 
d. Or lastly, it is severed who ly and su peg : tially free | Barth-minerals. 

497. Through the influx of fire upon the formation of 
the Earthy it becomes an identical, homogeneous mass, in 
which the possibility resides, as in the ether itself, of 
undergoing all changes. This developmental stage of the 

-earth-element is represented by the metal. The homo- 
geneous mass of the metal can become earthy by 
oxydation, aqueous or saline by acidification, aerial or 
combustible by being hydrogenized. 

498. The metal is unanalysable, as is the ether, 
although it consists of three forms. The metal is easily 
restored or-brought back from its combinations. 

499. Besides, however, the identical, homogeneous or 
simple character, the metal has still also the three cha- 
racters of fire or of the ether. It is therefore a triplicity 
in identity. 

a. In so far as gravity is represented in it, it has the 
identical or homogeneous mass already indicated, and 
is heavier than all other bodies. It is central mass. It 
must be regarded as pure carbon. Metal and the body 
of gravity are one. 

b. In so far as light is represented in it, it has 
the peculiar lustre, which stands again also in inti- 
mate connexion with the homogeneous mass. ‘The 
usual colour of metals is white, the colour of unsullied 
light. The lustre is properly a self-illumination, and 
thereupon depends their repulsion of light, or opacity. 
Metals are therefore adiaphanous or opaque, because they 

' are non-decomposible by light. As soon as they become 
| decomposible, namely oxydes, they become also trans- 
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parent. The metals are the only opaque bodies, because 
they alone are non-decomposible. All matters become 
only opaque by admixture with metal, or in so far as the 
metallic body resides at the bottom of all. The visibility 
of the world is based upon its metallic character. With- 
out metal we would see nothing. . 

c. In so far as heat is represented in metal is it exten- | 
sible, fusible and fiuidifiable. Metal is water that has / 
become dense. i 

500. In so far as the air has acted upon the Earthy’ 
during its origin, it has imparted toit electrical and combus- 
tible properties ; the metal has combined with hydrogen, 
has become an Inflammable, as in sulphur or pit-coal, 
Sulphur may be regarded as the intimate fusion of hydro- 
gen with metal ; coal as a combination of the same pro- 
bably elicited by means of oxygen. Inflammables are 
idio-electric and combustible, because they are rigidified 
ar. That matter belongs only to the Inflammables, 
which, bemg once kindled in exposure to the air, continues 
to burn of zfse/f. The Inflammables are volatile, since 
they undergo combustion, i. e. they take on the condition 
of their antetype, the air. They have from metal the 
opacity and the colours, but they do not preserve the 
lustre or self-illumination. They become transparent 
simply by crystallization or oxydation. 

901. With the generation of the Earthy water imparts 
also to a portion of the same its properties, dissolubility 
and transparency. ‘To the metal and hydrogen oxygen 
is next added. An hydrated Earthy originates. The 
Aqueo-earthy is fluid in water; it is sa/¢. Salt changes 
its form in the readiest manner, because it is the meta- 
type or likeness of water; and hence its susceptibility to 

_ crystallization. It is not combustible by itself, because 
it is essentially an oxyde and hydroid. Salt is a metal 
or Inflammable that has undergone combustion, and can 
therefore never be simple. 

502. Now that part of the earth-element, which 
remains after the salt, the Inflammable and the metal 
have been separated, is plainly the Harthy or the earth. It 
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has therefore no aqueous properties, is not soluble ; it has 
no aerial properties, is not electric and combustible ; has 
no metallic properties, is not heavy, nor opaque and gllit- 
tering, not fusible and malleable or extensible. The pure 
Earthy is always fixed or firm, and therefore figurate. 
The Earthy is a metal, with which the oxygen has been 
intimately melted down ; for it is the identification of all 
elements. 

503. The Earthy is the principal mass, because it 
represents the earth-element itself. Salt, Inflammable 
and metal are only subordinate masses, because they are 
only displacements of the earth-element by the other 
elements. ‘Therefore a small part only of the Earthy has 
become salt, a yet smaller Inflammable, and the smallest, 
metal. 

004. Although the metal is simple, it can by no 
means correspond, as might otherwise appear, to the 
earth-element ; for every element is a totality of ele- 
mental bodies, and therefore those minerals, which repre-- 
sent the pure earth-element, must be compound, without, 
however, exhibiting the characters of the other elements. 
This is found only in the earths. 

505. There are, accordingly, m a genetic point of 
view, four, and only four, mineral classes. They origi- 
nate in an ascending direction, from the earth-element by 
water and air up to fire. The Classes are— 

I. EKarth-minerals Larths. 
Il. Water-,, Salts. 

IIL. Air- = Inflammables. 
IV. Fire- sa Ores. 

a. Harths are those minerals, which admit of being 
changed neither by water, nor air, nor by fire; 1. e. which 
are neither soluble, combustible, fusible, neither yield co- 
lour, nor are particularly heavy. Such minerals have been 
properly called earths, as silicious, argillaceous earth, We. 

b. Salts are those which have aqueous properties, 1. e. . 
are soluble. 

c. Inflammables are those which have aerial properties, 
i.e. are inflammable and volatile. 
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d. Metallic ores are those which have the three pro- 
perties of fire, are superlatively heavy, yielding light or 
colour, and fusible. 

506. The Harths are to be regarded as the proper total 
earth-element, namely as carbon neutralized by oxygen. 
The Salts are to be regarded as combinations of the earth- 
and water-elements ; therefore as combinations of carbon 
with oxygen and hydrogen. The Jzflammables are to be 
regarded as combinations of the earth-element with the 
air-element, thus of carbon with hydrogen, which supplies 
the place of nitrogen. The Mefuls are to be regarded as 
combinations of the earth-element with the fire-element ; 
therefore as carbon without. any other body, only com- 
bined with spiritual actions, namely gravity, ight and 
heat. Hence the apparent simplicity of metals, and the 
great number of special properties, which are absent in 
the other classes. 

DEVELOPMENT OF THE CLASSES. 

507. As there is not simply a single earth, salt, In- 
flammable and metal, but in each class many of them ; 
we have to inquire what is the groundwork of their 
further distinctions or of their systematic division. Here 
also may we go to work again chemically and_philoso- 
phically. 

a. Chemical Division. 

_ The Metals, chemically regarded, do not admit of 
being separated into constituent parts. They exhibit 
only physical differences in gravity, colour, hardness, 
malleability, conducting power, tension or their mutual 
polarity. If it be endeavoured to arrange them accord- 
ing to these respects, nothing but disorder results. The 
same is the case in reference to their affinity for oxygen, 
sulphur, the acids and other metals. Rather more order 
is at once displayed if their philosophical composition, 
lee as carbon and fire, be submitted to our conside- 
ration. 
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508. In consequence of this view, the Metals miust 
divide into Earth-metals and Fire-metals ; and the latter 
again into three subdivisions, nearly as follows :— 

A. Karth-metals—difficultly fusible and invariably 
oxydized—Sidereometalla, e. g. Iron—Manganese, Wol- 
fram, Uranium, Titanium, Chromium, &c. 

B. Fire-metals. : 
a. Heavy metals; difficultly fusible, unoxydized or 

noble metals, e. g. Platinum, Nickel, Cobalt. 
b. Light metals ; the easily fused noble metals—e. g. 

Gold, Silver, &c. | 
c. Heat-metals; the easily fused, ignoble and fre- 

quently volatile metals, e. g. Lead, Tm, Antimony, Zinc, 
Arsenic, &c. 

509. The Lnflammables divide under a chemical point 
of view into two groups—into the varieties of Coal and 
Sulphur, whereof the Earthy lies at the basis of the for- 
mer which is non-fusible ; the Aerial at that of the latter. 
They do not admit of beimg divided, unless a mean be- 
twixt the two be taken, the combinations of carbon and 
hydrogen in the resins. 
510. The Salts admit of a better dismemberment. 

Their constituent parts are alkalies and acids, the former 
the Earthy, the latter the Aqueous. The mean condition is 
exhibited by the neutral salts, so that three orders are 
the result. 

511. Now by the philosophical view we have first 
attained to the very remarkable import of the acids. They 
are forsooth nothing else than oxydized elements and mine- 
ral classes. In the nitric acid it is evident that, as the acid 
of nitrogen, it is the aerial acid ; as sulphuric acid is the 
inflammable acid; arsenic acid the metallic acid. Upon 
this ground we may expect that the other. acids also have 
a similar origin. Without much hesitation hydrochloric 
acid may be viewed as the aqueous acid, which is asso- 
ciated with the sea ; the carbonic acid as ether- or agneous- 
acid, as well on account of its constituent parts and 
gaseous character, as chiefly on account of its general 
diffusion. ‘There remain then only two that have been 
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called mineral acids, the fluoric and boracic acids, the 
first of which, as conqueress of the earths is the earth 
acid, the last being thus the acid of the sa/ts. We have 
accordingly — 

a. Elemental acids. 

1. The oxydized ether is Carbonic acid. 
2. The oxydized air Nitric acid. 
3. The oxydized water Hydro-chlorie acid. 

b. Mineral acids. 

4. The oxydized earth is  Fluoric acid. 
5. The oxydized salt Boracic acid. 
6. The oxydized inflammable Sulphuric acid. 
7. The oxydized metal Arsenic acid. 

512. The vegetable and animal acids are none other 
than repetitions of the elemental and mineral acids. They 
may perhaps be parallelized in the followmg manner. 

Fire-acid (Carbonic acid) Acetic acid Heematosine. 
Air-acid (Nitric acid) Malic acid Lactic acid. 
Water-acid (Hydro-chloric acid) Saccharine acid Mucic acid 
Earth-acid (Fluoric acid) Tartaric acid Phosphoric ac. 
Salt-acid (Boracic acid) Tannic acid Uric acid. 
Inflammable-acid (Sulphuric acid) Succinic acid Sebacie acid. 
Ore-acid (Arsenic acid) Indic acid Formic acid. 

All the remaining acids must be viewed as subordi- 
nate to, or as kinds of these. 

513. The alkalies appear to follow the same course, 
though it does not admit of being so completely demon- 
strated. 

Fire-alkali Ammonia Vegetable, and Animal alkalies. 
Air-alkali Potash Alcaloids Alcaloids. 
Water Soda Urea. 
Earth Lithium Bile, &c. 
Salt 
Inflammable 
Ore-alkali 

514. The earths proper do not consist of two prin- 
ciples, and do not, therefore admit of being chemically 
divided. 

515. This division is only incorrect in a naturo-histo- 
rical sense, because it has no reference to the totality. 
Inasmuch as every mineral class is viewed as having ori- 
ginated out of only one or two elements, it divides by 
the chemical method only into constituent parts or frac- 
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tions, as the acids and alkalies, which are obviously only 
moieties, and taken im a strict sense are not true mi- 
nerals. 

b. Genetic Division of the Classes. 

516. The total division only is genetic and conse- 
quently correct. 

517. As the classes have originated through that 
which directly preceded them, namely, the elements ; 
so must the divisions of the classes be determined by 
the other classes. Such divisions are called orders. 
Every class necessarily divides into four orders. 

Order 1. Earths. 
2. Salts. 

3. Inflammables. 
4. Ores. 

' CLASS I. 

EARTHS. 

518. There must be therefore pure earths, haloid or 
salt-earths, inflammable earths and metallic earths or ores. 

1. The Earth-earths must have neither saline, nor 
inflammable nor metallic properties, and thus also be 
insoluble in acids. Such is the case with the Stlicious 
earths. 

2. The Haloid-earths must have saline properties, dis- 
solve in acids, but not fall to pieces when exposed to air 
and fire. Such is the behaviour of Argillaceous earth ; 
it admits besides of combining with water, that antetype 
of the salts. 

3. The Inflammable earths must be soluble in acids 
and exhibit electric or aerial properties. Such is the be- 
haviour of the Zalcose earths ; its minerals are unctuous, 
fall when exposed to the air into electric lamelle, and 
burn brittle. 

4. The Metallic earths must undergo change in acids, 
air and fire. The calcareous earth dissolves in all acids, 
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burns corrosive and becomes almost a metallic calx. The 
Orders of earth are consequently : 

1. Earth-earths . . . Silica; Quartz, &e. 
2. Haloid-earths . . . Clays; Felspar, &. 
3. Inflammable-earths . Zales; Mica, &c. 
4, Metallic-earths or Ores Calz. 

519. Nature does not produce any so-called pure 
calcareous earth, but only this earth in an owydated con- 
dition. Carbonic acid is the oxygen of the earth that 
has become free, and the corroding calx is the Metallic, 
the other constituent part of the Earthy, which has 
obtamed some oxygen, but lost the Aqueous by the car- 
bonic acid and thereby has become corrosive. 

520. The carbonate calcareous earth is the whole 
earth, not the corrosive. ‘This is only the half of the 
earth-element, only its basic or phlogistic principle. 
What has been called pure calcareous earth is a half 
earth ; the perfect or naturo-historical earth is just that 
which is chemically impure. 

521. The calcareous earth is not, however, perfected 
with one position. It still exhibits several stages of de- 
velopment which appear to be approximations to the 
salt, e. g. Strontian and Baryta. 

522. The silicious earth, which principally represents 
the Earthy, holds its principles more firmly together. No 
separation occurs there in the carbonic acid and the 
basic or corroding body of earth; no association with 
water, no great activity, no direct participation in the 
highest evolutions of the planet ; but it continues to lie 
in an extreme state of contraction, and in a state of in- 
difference in the non-differencing darkness. 

523. This pure earth is the basis, the pedestal of all 
the other earths, and the foundation of the planet; for 
it alone is the earth proper, the earth-abiding earth-ele- 
ment, while the other masses of earth, divided in their 
principles, have pitched themselves in outward oppo- 
sition to the sun and other elements. ‘The silicious 
earth is in every respect the centre of all earthy pro- 
ductions, these being only digressions from it. The 
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Zircon earth is only a removal or displacement of the 
silicious toward the argillaceous earth. 

524. The argillaceous earth also is not dissevered into 
its principles; it is not found as a carbonate. On the 
contrary, it is at once shown to be far more pliable 
by its capacity for being kneaded and moulded in water, 
and by its hardening when exposed to air and fire. It 
is also seized upon and dissolved, i.e. reduced to the 
aqueous condition, by all acids. Its kindred earths are the 
Glucine and Yttria, verging towards the talcose earths. 

525. The first dismemberment of principles is shown 
by the talcose earth. Where it appears uncombined with 
the former earths it is carbonate, yet still feebly corrosive. 

526. These three principal earths together make up 
the body of the earth, while the calcareous earth is only 
spread over them like a mantle or crust. 

527. As no earth is in its totality corrosive, and 
none such occurs in nature or has at least not been 
originally produced from it, so may the msolubility of the 
earths in water be set up as an essential and thoroughly 
valid characteristic of the earths. Their distinctive cha- 
racters have been sedulously rendered fluctuating, by 
having been drawn not from nature, but the products 
of art. ‘That the corrosive chalk is soluble in water, and 
may therefore be a salt is true; but it has not issued 
thus out of the womb of nature. Mineralogy knows 
nothing of a corrosive calcareous earth. The earths are 
sufficiently separated from the salts by their insolubility 
in water. They are separated from the ores by their 
incombustibleness, or, if they have been already burnt, 
by their incapacity for reduction. As both of these 
qualities are imparted by fire, so the earths are dis- 
tinguished by their immutability in fire, whereby is 
naturally understood not the scoriation, but change of 
the earthy character. They differ also in the same man- 
ner from the Inflammables. Nature does not undertake 
the artificial reductions of earths to Metalloids, at least 
not so, that they may become again of themselves earths. 
The metals are permanent reductions. 
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528. Earth is thus the body, which is mutable neither 
im water, air, nor fire. arth is a water-, air-, and fire- 
proof body. This is the brief, rigid, wholly exclusive, 
and significantly expressive definition, which a so-called 
empirical science could never, but philosophy alone, 
bestow. 

- 529. The Ore is not soluble in water, nor mutable in 
air; on the contrary, it is fusible, oxydizable, or reducible 
in fire. Ore is a water- and air-, but not fire-proof 
body. 

530. The Inflammable is immutable in water, but 
mutable in air and fire. Zhe Inflammable is a water- 
proof, but not air- and fire-proof body. 

_ 531. The Salt is soluble in water, and decomposible 
in fire, but immutable in air. Salt is an air-, but not 
water- and fire-proof body. The legitimate series of gra- 
dations comprised in the above four definitions cannot 
escape the attentive reader, nor moreover that the pro- 
perties of the earths are all affirmative. Nature has not 
employed such insignificant means of distinction as our 
mineralogy has done; has nowhere used an acid in 
order to- distinguish the metals from the earths, nor 
savour to separate the salts from the earths; but 
she selects universal reagents which are the elements 
themselves. So simple is Nature, if we do not violate 
her by art. 

DIVISION OF THE EARTHS. 
532. There is not merely a single silicious mineral, 

but many such, just as in clay, talc, and calx. How, 
then, do differences occur in these earths? When we 
survey the science of Mineralogy we remark that most 
minerals are composed of several earths; with them also 
metals, coal, sulphur, alkalies and acids are frequently 
associated. It follows thereupon that the further dis- 
tinctions are no longer of an izternal kind, namely, 
alterations of substance; but proceed from combinations 
and thus indicate stéchiometric bodies. The next divi- 
sion of the orders I eall Families. 

Order 1. Silicious minerals. R2 
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533. With how many bodies now can the silicious 
earth combine? It will first of all appear in a pure 
condition, as in quartz; then, in the next place, combine 
with the other earths, thus with clay, tale and calx. We 
have thus four families of Harth-silices. 

Fam. 1. Pure-Silex . . Quartz. 
2. Argillaceo-Silex . Zircon. 
3. Taleo-Silex. . . Emerald. 
4. Calcareo-Silex . Leucite. 

534. Thus the hardest minerals or the silicious pre- 
cious stones are here placed. But these are obviously not 
exhausted with the above four combinations, but more 
of the latter must still be sought for. ‘Those bodies 
which rank next to the earths, and can therefore enter 
into the following combinations are the other mineral 
classes, such as the salts, Inflammables, and metals ; and 
we accordingly obtain the following sz/ciows minerals, as 
constituting classes. | 

Fam. 5. Salt-Silex. . . . Topaz. 
6. Inflammable-Silex . Diamond. 
7. Ore-Silex . . . . Garnet. 

535. Still all the siliclous minerals are not exhausted 
with these combinations. But now the silicious earth 
can combine with nothing more than the e/ements, whence 
three families originate. 

Fam. 8. Water-Silex Hornstone, Silicious schist, Jasper, Flint, Opal. 
9. Air-Silex .  . Silicious sinter, as Tripoli and Polierschiefer. 

10. Fire-Silex . . Obsidian with Pitchstone, Pearlstone and Pumice. 

536. Upon casting a glance at this series, it is shown, 
that the first seven families occur in a crystalline, but the 
last three only in a compact or structureless condition. 
The latter occur at the same time in large masses, the 
former, on the contrary, but scantily dispersed. The 
first family or the quartz, occurs as well in a compact 
aud massive state as crystallized; the others, on the con- 
trary, taken collectively, are only crystallized, and scarcely 
form small rocks here and there, but never mountain- 
chains. ‘They are the precious stones proper, both on 
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account of their hardness, as also their rarity. Precious 
stones are thus only combinations of silex with other 
earths, and with the classes; on the contrary, the ele- 
mental silices only, viz. the earth-, water-, air- and fire- 
silices, are massive. 

537. It is here shown, that freedom finds a place also 
in dead nature. Quartz only is necessary as the earth in 
general. Its marriages with the other earths, &c., to form 
precious stones are not necessary, but free or accidental, 
and may therefore happen for the first time m the labo- 
ratory. 

538. If we now proceed to the arrangement of the 
Clay, we find exactly the same law to prevail in the 
genesis of its minerals i.e. stéchiometric combinations 
with other orders, classes, and elements. We have 
likewise— 

A.—Earth-Clays. 
Fam. 1. Silicious clays . . Felspar. 

2. i us clays . Sapphire. 
3. Talcose clays . . Ruby. 
4. Caleareous clays . Epidote. 

7 B.—Class-Clays. 

. 5. Salt-clays . . . Schorl. 
6. Inflammable clays . Azurite. 

# 7. Ore-clays . . . . Harmotome. 

f C.—Elemental-Clays. 

8. Water-clays . . . Clay-slate. 
9. Air-clays . . . . Potter’s-clay, Claystone. 

10. Fire-clays . . . Lavas, Phonolite, Toadstone. 

The water-clays are hydrates; the air-clays volatilized 
hydrates ; the fire-clays are clay fused or transmuted by 
heat. Here also the first 7 families only are crystallized; 
the 3 last, on the contrary, as well as the first in part, 
occur only in a compact state and in large masses. 

539. The Talcs follow the same laws, and we have— 

A.—Farth-Talcs. 
Fam. 1. Silicious tales . . . Mica. 

2. i us tales . phirine. 
) 3. Taleose tales . . . Talc, Chlorite. 
| 4. Caleareous tales . . Augite. 
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B.—Class-Talcs. 

5. Salt-tales . . . Hornblende. 
6. Inflammable-tales . Asbestus. 
7. Ore-tales . . . Olivine. 

C.—Hlemental-Talcs. 

Fam. 8. Water-tales . Terpentin, Steatite. 
9. Air-tales . . Lithomarge, Fuller’s-earth, Bole. 

10. Fire-tales . . Basalt. 

Here also the first 7 families only are crystallized and occur 
for the most part in a scattered manner ; but the aqueous, 
aerial, and igneous families, as well as the first family in 
part, are merely compact and mountainous masses. 

540. The fourth order or that of the Calcareous earths 
is developed likewise according to the same laws. As, 
however, it approximates the salts, and therefore com- 
bines with acids, it presents many anomalous varieties, of 
which account cannot be taken in every instance. ‘These 
minerals are soft throughout, change by fire and admit of 
being wholly or partially dissolved in acids. Here belong 
the zeolites, or combinations of the calcareous earths with 
the other earths. 

A.—Calcareous earths, Zeolites. 

1. Silicio-caleareous earths Lapis lasuli, Scapolite. 
2. Argillaceo- me Mesotype, Analcime, Stilbite. 
3. Talco- bt Stellite. - 
4. Calcareo- is Tabular spar. 

B.—Classes of Calcareous earths. 

5. Halo-calcareous earths Boracite. 
6. Inflammable- & Phosphate of lime, Fluorspar ? 
7. Ore- “e Titanite, Tungsten. 

C.—Flemental-Calces. 

8. Water calcareous earth Hydrophyllite ? Wavellite. 
9. Air- a Gypsum, Heavy-spar, Celestine. 

10. Fire- Bs Limestone. 

Here also the first 7 tribes only occur crystallized, the 
3 last, in a great measure, compact, and as mountaimous 

masses. : 
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CLASS II. 

WATER-EARTHS. SALTS. 

541. The chief distinctions of the salts consist also in 
their combination with the other classes, and we have 
therefore 4 orders— 

1. Earth-Salts . . . Double-salts. 
2. Saline-Salts . . . Neutral-salts. 
3. Inflammable-Salts . Saponaceous-compounds. 
4. Metallic-Salts . . Vitriols. 

The same will hold good without doubt of the orders, as 
in the case of the earths. They form as many families 
as there are principal masses of them present, with which 
they may combine. As the acids, from being the children 
or ofisprmg of water, play the chief part in the water 
minerals, and are themselves nothing else than oxydized 
and outwardly lymg masses, they carry consequently 
within themselves the number and import of the families; 
thus it is they which determine indeed the division. If 
the bases were to be taken as the groundwork of 

_ arrangement, there would be only earths and alkalies, 
and on the other hand numerous metals, by which step 
the mineralogist would fall into the unprincipled method 
of classification adopted by empirics. Here also the 
philosophy of nature shows, and that indeed upon sound 
reasoning, that the acids and not the bases afford the 
principle of a natural classification. A somewhat differ- 
ent opinion is held by the chemist, who must charac- 
terize the salts according to both series; but this is by no 
means the course taken by the historian of nature. 

Orver I. 

Earth-Salts—Double Salts. 

(Combinations of acids with earths.) 

Fam. 1—4. Earthy-acids or Fluoric-acid earths; here also belong Bromic, Iodic, 
and Cyanic acids. 

5. Salt or Boracic-acid. 
6. Inflammable or Sulphuric-acid—Alum, Sulphate of magnesia. 
7. Metallic or Arsenic-acid. 

8 
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8. Water or Hydrochloric-acid—the earths Barytes, Strontian, and Lime; 
Murias ammonie, Chloride of Calcium. 

9. Air or Nitric-acid—Strontium, Nitrate of lime. 
10. Fire or Carbonic-acid—Vegetable-acid earths. 

Orper IT. 

Salt-Salts—Neutral Salts. 

(Combinations of acids with alkalies.) 

1—4. Fluoric-acid 
5. Boracic-acid . . Borax. 
6. Sulphuric-acid. . Sulphate of soda, Sulphate of potash. 
7. Arsenic-acid. 
8. Hydrochloric-acid Rock-salt, Muriate of soda, Sal-ammonia- 
; cum or salmiac. 

. Nitric-acid . . . Nitrate of potash or saltpetre, Cream of 
: t rartar. 

10. Carbonic-acid . . Soda, Subcarbonate of potash, Binoxalate 
of potash, Acetate of potash. 

Orper IIT. 

" Inflammable-Salts—Saponaceous-compounds. 

(Soluble, and at the same time combustible bodies.) 

1—4, Earth-Soaps . . . Calcareo-sulphuret of potash. 
5. Salt-Soaps . . . Common salphivet of potash. 
6. Inflammable-Soaps . Fatty or soft soaps. 
7. Metallic-Soaps . . Metallic Soaps. 
8. Water-Soaps . . Animal mucilages. 
9. Air-Soaps  . . . Saccharum or sugar. 

10. Fire-Soaps . . . Vegetable extracts. 

Orver IV. 

Ore-Salts—V itriols. 

(Combinations of acids with metals.) 

1—4. Fluoric-acid 
5. Boracic-acid 
6. Sulphuric-acid . . Iron, Copper, Zine, Vitriol. 
7. Arsenic-acid . . . White arsenic. 
8. Hydrochloric-acid . Calomel, Corrosive sublimate. 
9. Nitric-acid . . . Nitrate of silver. 

10. Carbonic-acid . . Sugar of lead. 

CLASS III. 

AIR-EARTHS—-INFLAMMABLES. 

542. It is very difficult to arrange this class, because 
it has been wholly neglected by mineralogists, and is, 
properly speaking, quite unknown to them, because they 
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have had recourse only to those combustible bodies which 
occur accidentally in the earth, while according to philo- 
sophical principles everything belongs to the province of 
natural history, that has originated or may originate in 
nature, so that its situation is a matter of complete 
indifference. If we follow the same laws according 
to which the earths and salts have been so excellently 
arranged, we must here also adopt four orders, namely, 
combustible things which bear a resemblance to earths, 
others to salts, others to metals; finally, others which 
represent combustibility in a pure state, and thus we 
obtain— 

1. Earth-Inflammables. . . Coals. 
2. Salt-Inflammables . . . Fats. 
3. Inflammable-Inflammables Resins. 
4. Ore-Inflammables . . . Colouring matters. 

The Earth-inflammables will be such as are solid and 
burn, without becoming fluid, e.g. Common Coal. ‘The 
Salt-inflammables will either be or become fluid before 
they undergo combustion, and are readily converted of 
themselves into acids, e. g. Animal and Vegetable Fats. 
The Inflammable-inflammables will be of a sulphurous 
character, solid or fluid, fragile, electric, fetid and fluid 
before they burn. ‘These properties are found in the 
Resins. ‘The Ore-inflammables are those which, inde- 
pendently of their combustibility, possess preeminently 
one property of metals, namely their non-transparency, 
or coloration, e.g. the Pigments or colouring matters 
from the organic kingdoms. 

Orper I. 

Earth-Inflammables—Coals. 

1—4. Earth-Coals . . Common-coal, a mixture of coal and earths. 
5. Salt-Coals . Gunpowder, viz. a combination of charcoal 

with a salt. 
6. Inflammable-Coals Glance-coal, viz. carbon without earths. 
7. Ore-Coals . . . Black-lead, or carburet of iron. 
8. Water-Coals . . Peat-bog and brown or Common coal ? 
9. Air-Coals . . . Lignite or wood-coal ? 

10. Fire-Coals . . . Animal carbon, fibrine. 
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Orper II. 

Salt-Inflammables—Adipaceous or Unctuous bodies. 

1—4, Earth-fats . . . . Spermaceti? Tallow. 
5. Salt-fats. . . . . Lard and Train-oil? 
6. Inflammable-fats . . Butter? 
7. Ore-fats. . . . . Wax? 
8. Water-fats . . . . Vegetable oils ? 
9. Air-fats . . . . . Desiccative or drying oils. 

10. Fire-fats. . . . . Greasy oils. 

Orper III. 

Inflammable-Inflammables—Resins. 

1—4. Earth-resins . . . Sulphur, Phosphorus. 
5. Saline-resins . . . Chloride of sulphur, Chlorate of Sulphur. 
6. Inflammable-resins . Mineral-pitch, Amber, Turpentine. 
7. Ore-resins . . . . Balsams. 
8. Water-resins . . . Gum-resins. 
9. Air-resns . . . . Adtherial oils. 

10. Fire-resins . . . . Alcohol, Atther. 

OrveER IV. 

Ore-Inflammables—Pigments. 

1—4. Earth-pigments . . Ochre-pigments. 
5. Salt-pigments . . . Soluble-pigments from roots and wood, 

such as Krapp and Dier’s-weed. 
6. Inflammable-pigments Retinoid-pigments from roots and wood, 

such as Dragon’s-blood, Turmeric. 
7. Ore-pigments . . . Indigo or devil’s-dye. 
8. Water-pigments . . Sap-colours, such as Sap-green, Oak-gall. 
9. Air-pigments . . . Flower colours, such as Saffranon and 

Saffron. 
10. Five-pigments . . . Animal colours, as Scarlet and Blood-red. 

CLASS IV. 

FIRE-EARTHS—ORES. 

543. The metals are again easier of arrangement, 
because they have a resemblance to earths and have been 
better worked out both in chemistry and mineralogy. They 
divide very naturally into— 

1. Earth-Ores . . Ochres, combinations of metals with oxygen. 
2. Salt-Ores . . . Haloids, insoluble combinations of metals with acids. 
3. Inflammable-Ores Blendes, combinations of metals with Sulphur, 

4. Metallic-Ores. . Pure metals. 
Phosphorus, and Selenium. 
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The principles of this arrangement which has been at 
present pretty generally followed, were first published 
im my essay ‘ Das naturliche System der LErze,’ 
1809. In order to gain a proper insight into the serial 
gradation of all the families we must first regard the 4th 
order. 

Orver I. 

Earth-Ores—Ochres. 

1. Silicious-Ochres . . Metallic calces with silicious earth, as 
Lierite, Dioptase, Electric calamine. 

2. illaceous-Ochres . Clay-iron-stone. 
3. Talcose-Ochres . Blue-iron-stone. 
4. Calcareous-Ochres . Black oxyde of manganese. 
5. Salt-Ochres . . . Calces not peroxydized. Bog-iron. 
6. Inflammable-Ochres . Pure calces without metallic a as 

Wolfram, Protoxide of Uranium, 
Rutile, Tin-stone. 

7. Ore-Ochres . Oxydulated, as Iron-glance, Red oxyd 
of Copper. 

8. Water-Ochres . . Hydrates, as Brown-iron-stone-ore, 
Gray ore of manganese. 

9. Air-Ochres . Malm-rocks ; volatilized Ochres of the 
difficultly fusible metals, as Umbra, 
Yellow earth, Earthy manganese, 
Black cobalt. 

10. Fire-Ochres . Slags, volatilized calces of the difficultly 
fusible metals, as oxyde of or White 
antimony, Protoxide of Arsenic. 

Orper IT. 

Salt-Ores—Haloids. 

Fam. 4. Earth-Haloids . . Fluoric-acid. 
5. Salt-Haloids . . . Boracic-acid. 
6. Inflammable-Haloids Sulphuric-acid, as Sulphate of lead, 

Phosphoric-acid as Green and Blue 
phosphates of iron, Diarsenate of 
iron, Uran-glance, Green phosphate 
of Lead. 

7. Ore-Haloids . . Chromic-acid, as Chromate of lead, 
Arsenic-acid,as Cube-ore, Arseniate 

: of iron, Olivenite, Cobalt-bloom. 
8. Water-Haloids . Hydrochloric-acid, as Muriate of cop- 

per, Horn-silver. 
9. Air-Haloids . Nitric-acid. 

10. Fire-Haloids . Carbonic-acid, as Iron-spar, Red gr a 
nese-ore, Earthy blue-copper, M 
chite, Carbonate of lead. 

117 
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Orver III. 

Inflammable-Ores—Blendes. 

1. Silicious-Blendes . . Zine-blendes, Cinnabar, Red antimony and 
Ruby-silver-ore. 

2. Argillaceous-Blendes Iron and Copper pyrites. 
3. Talcose-Blendes . -. Sulphuret of Titanium, Chrome, Uranium. 
4. Calcareous-Blendes . Sulphuret of Molybdena. 
5. Salt-Blendes_. . . Copper-glance, Gray copper. 

- 6. Inflammable-Blendes. Nickel-glance, Cobalt-glance. 
7. Ore-Blendes . . . Sulphuret of Platinum. 
8. Water-Blendes . . Gray antimony, Galena. 
9. Air-Blendes. . . . Bismuth-glance, Arsenical pyrites. 

10. Fire-Blendes . . . Silver-glance-ore. 

Orper IV. 

Metallic-Ores.—Metals. 

(Pure or reduced metals.) 

544. The classification of metals is one of the most 
difficult, because no natural arrangement of them has 
been as yet attempted, and their signification is also so 
mysterious that we can only get at it, by clinging fast to 
the laws of development. Thus assuming, that they 
likewise arrange themselves according to the elements, 
classes and orders of the earths, we have at once the A/e- 
mental metals. 'The earth-metals are without doubt the 
difficultly fusible, ignoble or oxydized, such as iron with its 
congeners. ‘Then the air-metals present themselves with 
their peculiar character of volatility, as Arsenic with its 
congeners. ‘These being once rendered solid, the easily 
fusible but non-volatile will correspond to water, such as 
Lead with its congeners. The noble metals consequently 
as Gold, Silver, &c., must doubtless be regarded as 
fire-metals. Having once separated these 4 groups, the 
Class-metals admit of being more readily brought into 
their place. There is one metal, which subjected to 
moisture is readily converted into a salt, namely copper. 
This is consequently the representative of the salts among 
the metals. Ore-metals are, without doubt, those re- 
sembling iron, which do not, however, occur in an 
oxydized condition and are therefore noble Irons. Of this 
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kind are Platinum with its retmue. Between Copper and 
Platinum nothing else can be introduced but Nickel and 
Cobalt, as they are likewise difficultly fusible and tolerably 
noble. They are thus the Inflammable metals. After 
all these separations a great group is Still left of the 
earth-metals or the difficultly fusible and ignoble. They 
divide therefore without doubt according to the 4 earths. 
If now iron approximates the argillaceous-earths, so will 
those metals whose oxydes are distinguished by a striking 
colour be regarded as talc-metals. Of this kind are 
Titanium, Chromium, Uranium, which crystallize moreover 
into spiculze like hornblende, or into lamellz like mica. 
These again being separated the silicious and calcareous- 
metals remain for investigation. The former are those 
which scarcely admit of bemg reduced ; the latter, on the 
contrary, those which approximate to the noble, diffi- 
cultly fusible metals, namely to platinum. It can hardly 
be doubted that Tantalum is the silicious-metal. For the 
calcareous-metals Sulphuret of Molybdenum is left, to 
which Osmium seems to approximate. We have accord- 
ingly the following genetic arrangement : 

A.—FEarth-Metals. 

(Difficultly fusible and ignoble.) 
1. Silicious-Metals . . Tantalium. 
2. us-Metals . Wolfram, Cerium, Manganese, Iron. 
3. Taleose-Metals  . . Titanium, Chromium, Uranium, Vanadium. 
4. Calcareous-Metals . Molybdenum, Osmium. 

B.— Class-Metals. 

: (Difficultly fusible and noble.) 
5. Salt-Metals. . . . Coppe 
6. Inflammable-Metals . Nickel, Cobalt. 
7. Ore-Metals. . . . Platinum, Palladium, Iridium, Rhodium. 

C.—Element-Metals. 

(Easily fusible or noble.) 
8. Water-Metals . . . Antimony, Lead, Tin. 
9. Air-Metals . . . . Zinc, Cadmium, Bismuth, Arsenic. 

10. Fire-Metals. . . . Tellurium, Mercury, Silver, Gold. 
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Every one will easily see that these groups of metals 
agree with their antetypes in properties, as also that this 
arrangement is more natural than any that has hitherto 
been advanced. Glancing at it, it must strike the reader 
that in several of the families 4 metals are present, and 
that none exceed this number. ‘There are 4 sideroid, 4 
titanoid, 4 platinoid, 4 arsenicoid and 4 argyroid metals. 
Now, as they are to be viewed as deoxydized earths, 
it must be assumed that in each family they are mindful 
of their origin, and everywhere represent the 4 earths 
along with the character of their family. They are earths 
divided unto the last members, or reduced in a primo- 
chemical manner. In order to recognize the parallelism 
of the classes, orders and families, we have only to com- 
pare the adjoming table. We cannot expect to find all 
the minerals ranging there in their proper place. For we 
are treating the subject at present only as regards its 
principles. 
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U—GEOLOGY. 

545. Geology is the history of the formation of the 
planet. It is the doctrme which comprises the structure 
and thus the form, with the organs or members of the 
planet, if we would compare the latter with an organic 
body. 

1. Form of the Planet. 

546. Crystallization belongs to the essence of the 
earth as the globular form does to that of water. The 
life of the earth consists in the formation of crystals. 
The being of the earth and of the crystal are identical. 
The solid planet earth, has originated also according to 
the laws of crystallization. 

547. It is not, however, a single large crystal, the 
structure of which appears to be homogeneous; but 
it is crystallized m its smallest parts; it is an accu- 
mulation of crystals, which its atoms, integral parts, or 
constituent forms present for our examination. If a 

- schorl or feld-spar were extended to the size of the whole 
earth, its integral parts, though undiscoverable before 
by the microscope, would then become visible. - Crystals 
would be exhibited therem of silicious, argillaceous, 
taleose, and calcareous earths, of iron, boracic acid, &c. 
In short it would prove a complex iad of rock or moun- 
tain. ‘The fundamental or principal mass of the planet 
is thus a granular find of rock or mountain, probably like 
granite. Each of these constituent forms is crystallized 
for itself out of the fluid-mass according to the laws | 
developed in the theory of crystallization, in every point 
of the fluid a globe of crystallizing forces being consti- 
tuted, that generated the constituent forms. 

o48. The earth (regarded as planet, not as element) 
has during its coagulation into a solid nucleus, generated 
an infinity of polar spheres, as every polar line consists 
of an infinite vicissitude of poles. 

549. These integral crystals have originated only in? 
drops of water; for then only was an infinite multitude ; 

Sree ee one” 
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of polar axes and polar radii separated from each other. 
Water in infinitely numerous drops is rain. In the 
primary rain each drop crystallized, and each fell towards 
the centre, because the primary water ranged over a vast 
extent. ‘The granular rock has originated in and out 
of rain. It is crystallized razn. 

550. It does not follow from this, that the earth should 
be an accidental accumulation of small crystals, which, by 
the rotation of the planet, formed themselves mechanically 
into a spheroid. As in small crystals the infinity of 
poles reunites to constitute some principal polarities, so 
also is this the case with the globe of the earth; this 
results from its genesis whereby it is present in a definite 
space, and hence coheres or hangs together as one piece. 
The earth is only ove small punctule of contraction 
wrought in ether-space by the agency of light. Again, 
it was without doubt a single central tension, which, 
occurring upon a large scale, attracted together all the 
particles of zether, and from that circumstance arranged 
them also. It was probably magnetism, which is so 

- intimately connected with the rotation of the earth’s axis, 
Jor the conflict of magnetism in its interior with the 
| electricity upon its surface, which was active in the con- 

densation and arrangement of the masses. 
551. This arrangement of the parts of the earth, upon 

a large scale, is a regulation of its constituent forms. 
The adjusting forces are, however, those that operate 
through the whole sphere, and are thus linear and 
spherical at one and the same time. By these the 
laminze of the nucleus were determmed. The constituent 
forms of the earth are consequently arranged in lamine. 
What in the crystal is called the cleavage of the laminz, 
is in the earth stratification. ‘The strike of the strata 
combined with their dip determines the crystal nucleus 
of the earth. 

552. The strike and dip of the strata happened without 
doubt according to definite laws of crystallization, and has 
by no means been resigned to elevatmg force, mechanical 
dislocation, or even to chance. 

553. On this very account the two directions of the 

a 

es 
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earth’s laminze cannot have a similar bearing over the 
whole earth. They can only have a long tract extending 
in the same direction im individual mountain-chains. 
This does not, however, exclude a parallel strike and dip 
occurring in some wholly different quarter of the world ; 
it must indeed occur, and in such instances we meet 
with the opposing sides or edges of the earth’s nucleus. 

554. The earth has without doubt originated ac-, 
cording to the laws of the polyhedron, which represents \ 
in the nearest manner the globe. The polyhedron of\\ 
the globe is the rhomboidal dodecahedron. \ 

555. The land cannot therefore have an equal eleva- \ 
tion everywhere above the water, because the crystal | 
consists of edges, angles, and surfaces or sides. The | 
mountain tops are probably the angles, the mountain | 
ridges or chains the edges, the plains the lateral surfaces | 
of the crystal. ( 

556. Several mountain-chains run parallel, but inter- \ 
rupted, with the equator. This parallelism extends to | 
the most temperate zones. Then follow oblique moun- 
tain-chains, as the Carpathian, Alps, Pyrenees. Lastly, | 
mountain-chains pass from the poles to the equator, as 
the Sewo, Ural and Altai mountains. Subordinate | 
mountain-chains unite the latter transversely and the | 
former in the direction of the meridian. The earth is 
probably a regular net of crystal edges and angles, and 
thus of crystal surfaces also. 

PRIMARY VALLEYS. 

557. Although the earth may be regarded as originally 
a crystal, that consists of level surfaces, edges and angles, 
wide fissures may still have originated between its 
laminée, such as we see in large crystals of felspar. These 
fissures or gaps are the primary valleys. 

558. There must be therefore valleys or parallel val- 
leys, which probably extend for hundreds of miles, and 
are many miles deep—Longitudinal valleys, 

559. The lamine of the earth had without doubt 
transverse fissures, which have been called hidden pas- 
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sages. ‘These transverse fissures are the transverse valleys, 
which are consequently less long and deep. 

560. The mountains originate of themselves. They 
do not properly originate, but valleys only originate, and 
the ridges of the crystal laminz afford the mountains. 
The mountains have not been originally upheaved above 
the surface of the earth, nor the valleys depressed. A val- 
ley, which is several miles broad, must origmally have been 
several miles deep, and the mountain wall consequently 
several miles high. The earth at its origin was a cloven 
and jagged polyhedron, a polyhedric star, such as the 
moon is still. 

561. The mountains are not therefore large crystals, 
which crystallized above the surface of the earth. ‘They 
are only crystal lamime, and may be as irregular as pos- 
sible in form; for they are ruptured crystals. 

562. The water, which from the beginning had covered 
the polyhedron, now sunk imto the primary valleys. 
From the water resulted the recent and final crystal- 
lizations, and these deposited themselves in the valleys, 
upon the level ground and the flanks of the mountains ; 
and thus the fathomless primary valleys have been in part 
filled up. There are no longer any primary valleys upon 
the earth. 

563. After the water was once confined in narrow 
canals, it must begin to flow, and by the force of its cur- 
rent many a steep primary wall must have fallen in, been 
crumbled into ruins, and either been left upon the spot 
or washed away—Diluvial drift rocks (Triimmersteine), 
Nagelfluhe, Stratified rocks. 

564. The principal direction of the water was formerly, 
as it is even now, determined by the rotation of the 
earth ; it flowed therefore from east to west under the 
equator, from north-east to south-west in our temperate 
zones, and pretty well from the north or from the poles 
toward the equator in the frigid zones. 

565. The primary valleys, which had originated im 
these directions, were more excavated by aqueous agency 
than those which ran in other directions, new valleys 
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being also produced; the mountain chains therefore 
upon the earth agree in the main with the water courses, 
and, though not generated from, have been certainly 
changed in character by, the latter. Such must be our 
conclusion, if in the formation of the earth nothing 
but crystallization be taken into consideration. Con- 
densation alone brings yet other phenomena along 
with it. | 

566. The first and most important of these is the 
elevation of temperature. We cannot think otherwise 
than at the first precipitation of the earthy a number of 
huge cavities remained in the interior of the earth, which 
were filled with water. This being heated, was converted 
into steam, which thrust up the supermcumbent rock, 
and converted it into new mountains or mountain-chains. 
These agencies of heat may be called primary volcanoes, 
although they are not to be confounded with volcanoes 
proper. 

567. The igneous cavities were probably placed in a 
certain order, according with the original edges and 
angles of the earth’s body. They may have therefore 
thrown up mountain tops and chains. 

568. But the cavities, besides raismg mountain chains, 
could just as well depress or allow them to sink in, and 
thus produce valleys. By these means the seas have 
probably been formed. Like the seas so also have the 
inland seas or lakes originated. 

569. Lastly, a similar origin must be ascribed to the 
world-sea or ocean. Many earthquakes arose, with all 
their concomitant phenomena, by partial and sudden 
fallme in of the deep descending cavities of the earth. 
Frequently that which fell in was again driven out by 
the expansive force of the suddenly compressed air. 

2. Organs of the Planet. 

970. The principal mass or body of the planet is 
formed by the earths proper, as being the typical or 
genuine representatives of the earth-element. The other 
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classes, as the metallic minerals or ores, the Inflammables, 
and salts, are to be regarded only as viscera of this body. 
If we take a circumspective glance at the planet, we 
cannot fail to recognize this remarkable relation, that it is 
properly the elemental families only of the earths that form 
the mountain masses, while the other families are only 
scattered within them, like the glands in an animal body. 
Let us again place the Families in tabular contrast with 
each other. 

SILICIOUS, ARGILLACEOUS, TALCOSE and CALCAREOUS-EARTHS. 
A. Earth-silices. § Harth-clays. Earth-tales. Karth-calces. 

Fam. 1. Quartz. 1. Felspar. 1. Mica. 1. Lapis-lazuli. 
2. Zircon. 2. Sapphire. 2. Se Lae 2. Mesotype. 
3. Emerald. 3. Ruby. 3. Talc. 3. Stellite. 
4. Leucite. 4. Epidote. 4, Angite. 4. Tabular-spar. 
5. Topaz. 5. Schorl. 5. Hornblende. 5. Boracite. 
6. Diamond. 6. Azurite. 6. Asbestus. 6. Phosphorite. 
7. Garnet. 7. Harmotone. 7. Olivine. 7. Titanite.. 

B. Water-silices. | Water-clays. Water-tales. Water-calces. 

8. Horn-stone. 8, Clay-slate. 8. Serpentine. 8. Hydrophyllite. 

C. Air-silices. Air-clays. Air-tales. Air-calces. 
9. Tripoli. 9. Clay-stone. 9. Lithomarge. 9. Gypsum. 

D. Fire-silices. Fire-clays. Fire-tales. Fire-calces. 
10. Obsidian. 10. Lava. 10. Basalt. 10. Limestone. 

571. Now we here observe that only Quartz, Horn- 
stone, Tripoli and Obsidian, occur as mineral aggre- 
gates in large masses, while all the others are only rare 
precious stones. Among the Clays, only Felspar, Clay- 
Slate, Hornstone and Lava. Among the 'Talcs, only Mica, 
Serpentine, Lithomarge, and Basalt. Among the Calca- 
reous-earths, which incline towards the nature of salts, 
all the first families are of rare occurrence, and the latter 
only appear as mineral masses. ‘This regularity speaks 
moreover retrospectively in favour of the correctness of 
the classification. The families have thus the same import 
or value in Geology as in Oryctognosy. 
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A.— EARTHS. 

572. The proper organs of the planet are the mineral 
aggregates or rocks. ‘These are either presented to us 

- as they have originally been precipitated from water by 
chemical process, or as they have been changed by the 
co-operation of the other elements. There are thus 
genetic and metamorphosed kinds of rock. The former 
were crystallized previous to the current of the water— 
Primary rocks. 'These rocks are changed either— 

1. By water—Transition-rocks, or 
2. By air—Trappean-rocks. 
3. By fire—Volcanic-rocks. 

There are properly four kinds of rock formations— 

1. Earth-formation, masses that have originated through the crystal- 
lizing force of the earth-element itseli—Primary-rocks. 

2. Aqueous-formation—Transition-rocks. 
3. Aerial-formation—Trappean-rocks. 
4. Igneous-formation—V olcanic-rocks. 

The stratified rocks, having originated for the most 
part mechanically, are only the object of Physio-philo- 
sophy, in so far as chemical precipitations partly occur 
amongst them. 

573. The earth-formation is represented by the crys- 
tallized primary rocks. 

. a. Harth-Formation. 

574. The earths can only be precipitations from the 
element that immediately precedes them, and thus from 
water. ‘They have been enveloped in the water, as this 
has been in the air, and the latter again in the ether, 
but not mechanically, as we at present dissolve clay in 
water, nor chemically either, as lime dissolves by corrosion 
im water, but dynamically. The water did not exist 
from the beginning as water in the air, but only its 
principles, which became for the first time water, when 
they had combined by electricity. 

575. Even so was it the case with the earths. The 
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primary water, which was present prior to the solid 
nucleus of the earth, is not the water, with which we are 
at present acquainted ; it had still the earthy principles, 
the basic in itself, which being separated by a differencing 
act from the oxygenous of the water, was deposited as 
carbon specially produced. No calcareous, argillaceous, 
and silicious earth was imbedded in the primary water. 
How then could they have been dissolved in it? Some 
say, by a great quantity of acids which prevailed at that 
time ; but from whence then did these acids come? ‘The 
largest quantity of them resides in lime, gypsum, and 
common salt; but how could this quantity, which has 
not so much as acidified all the calcareous earth, have 
held the rest of the earths in solution? And then again 
are all the earths soluble by the process of acidification ? 
We cannot reason in geogeny, as we would of a common 
chemical precipitation, where we precipitate earths that 
have been dissolved by elective affinities. 

576. The earths originated for the first time, when 
they were separated from the primary water. The instant 
of their precipitation was also the instant of their genera-— 
tion, even as rain is, or rather was, a production of the water. 
It is easy to say that the earths had been dissolved in 
the water, and were then precipitated by elective affinities. 
But it is absurd to rest content with such an assertion. 
The chief question still remains; how .did the earthy 
originate, before the earth was? Every one can say how 
that which had already originated, and was only sus- 
pended in water, was precipitated. But we are in the 
habit of distimguishing the several earths, before having 
taken a survey of matters and inquired if earths then 
existed. 

577. It must not, however, be thought, that all had 
happened in a gradual manner; that air was first con- 
verted into water, and lastly, after a lapse of some thou- 
sand years, the latter again into earth, without with the 
one element the principles conducting to the others bemg 
already and necessarily imparted. No, everything has 
been granted and determined at ove stroke, even as with 
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the impregnation of the ovum all the organs of the future 
embryo are determined, although they first develop them- 
selves gradually. ‘The same agent, which creates the air 
solicits also its two principles unto combustion in the 
water; and the same act, which separates the oxygen 
gas out of the air as water, separates also the carbon 
from it to constitute earth. Not one can be posited, with- 
out the other being codetermined. 

978. The analysing principle cannot be a something 
internal residing m the planet itself. But all that it 
is, it is through antagonism with the sun. This an- 
tagonism is light. This it is that divorces or separates 
the elements from their matrix; it is light, which has 
sundered the ether into the twofold air, and the air 
again into the denser elements, water and earth, sepa- 
rating the oxygen from the nitrogen and later on from 
the carbon, which must be taken up in water as an 
oxide. 

579. At the commencement of the separation the fluid 
must be the first to emerge, because the cohesion or 
fixation of the poles is possible onlyin a successive manner, 
yet not as if water were according to its determination to 
be the first and the Earthy the second in the order of 
production. As the oxygen separated from the air to 
create water, so also must the carbon that was left have 
been precipitated from the water and metamorphosed into 
earth. Thence and thence only may we venture to say, 
that the earths origimated out of water; for, properly 
speaking, they arose as absolutely for themselves as air 
and water; but as air succeeded ether, and water air, 
so did the earth the water. 

580 Whatever be the bulk of the mass of water, to 
the same extent is the Earthy, or the germ of the Earthy, 
diffused throughout it. The whole is a fluid mass of 
earth. Light, however, penetrates the mass of water as 
a transparent body. As translucency is not a mechanical 
but a dynamic act, or process of differentialization. in 
matter; so does this earth-water become separated into 
a mass of oxygen and carbon, or into ordinary water and 
into the earth-element. 9 
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581. The genesis of the earths is a process of con- 
duction of light. All transparency is a formation of 
earth; for it is a separation of the Aqueous from the 
body of gravity. Where non-transparency exists, there 
has earth been already formed. 

582. As the conducting process of light is an act of 
deoxydation, so are the earths at the same time also 
deoxydized by precipitation, and this in. four stages 
which indicate the elements whereby light operates upon 
the Basic in water; or it might be said, by the four 
colours of, or by coloured, hght. We already know that 
the earth, which presents in itself the most dismembered 
character is the calcareous earth; but that those which 
have preserved a more identical character in themselves 
are the silicious, argillaceous, and talcose earths. These 
earths may be viewed as those in which the lime has 
absorbed a proportion of oxygen, which has in it become 
carbonic acid. There is indeed only ove earth-substance 
in water. In this substance, which is neither silex nor 
calx, the polar principle has distributed itself, and that 
very portion, which has obtained the most thereof, has 
become calcareous earth. 

_ 583. The calcareous earth has originated in the upper 
parts of the aqueous globe, the other earths, however, in 
the depths, in the middle of that globe; for in the upper 
regions of the water, the light can exert a greater 
polarizmg influence, and therefore that very earth is 
generated which stands nearest to the ether or to the 
light, viz. the different calcareous earth. But in the 
depths of the water, the light loses its energy, and is no 
longer in a condition to elicit the Oxygenous in the Basic ; 
thereby identical and more fixed earths originate. 

GRANULAR ROCK OR GRANITE. 

584. The differenced calcareous earth has been as- 
sociated with the differential water, remained for a longer 

: period identical with and dissolved in it, and was there- 
' fore the last to be precipitated from it. The silicious 

earth with its neighbours must necessarily have been the 
first to separate from the water, as it is in a proper sense, 
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that earth from which all water has been withdrawn. 
‘wo periods of precipitation exist therefore in geogeny, 
one that of the identical or fundamental earths, and one 
of the internally subdivided calcareous earths. 

535. The silicious, argillaceous, and talcose earths 
must occupy, from their having been first precipitated, 
the middle of the planet. The water being earthy every- 
where, had everywhere the capacity to become earth ; 
but different earths originated, where the light was 
different in the fluid mass of earth. In pure light, 
or that upon the surface, the Earthy dualized itself into 
calcareous earth ; in situations, where the light exercised 
less influence, the Earthy became talcose, still deeper 
argillaceous earth ; lastly, at such a depth where the light 

pr 

could scarcely reach, tlie Earthy became a pure Earthy é 
or silicious earth. 

986. Precipitation, both upon a large and small scale, 
is a process of crystallization ; the integral parts of the 
planet originate, like the nucleus and the perfected crystal, 
through central action and polar action. The integral 
forms of the planet impart the crystalline granule or its 
joints. : 

087. The imtegral forms of the three fundamental 
earths crystallized with and through each other into oze 
mass, or, in other words, the nucleus of the earth consists 
of a crystalline mass of the three fundamental earths. 
The solid nucleus of the earth consists of crystals upon a 
small scale of silex, clay, and tale. 

588. As, however, no pole is produced of perfect 
purity in nature, so are the integral forms not perfectly 
pure fundamental earths, but other and later factors enter 
also into their composition, e. g. calcareous earth, with 
even ores and salts. ‘The silicious earth is crystallized as 
quartz, the argillaceous as feldspar, the talc as mica. 

Gok are 

589. ‘The mixture of the three crystallized fundamental ° kh 
earths, which composes the nucleus of the earth, and 
upon which the polarized masses of soil have been sup- 4 » 
ported, is therefore a definite species of rock, which has all 
the properties of Granite, although that which has been 
extruded from the earth may have been altered by heat. 
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590. As the mass of the earth is about five times 
denser than water ; so must the planet, before the Earthy 
was separated, have been much denser than at present. 
With its separation the fluid must have suddenly di- 
minished, and moved towards the middle point of the 
planet. During the descent of water for many miles in 
extent, it must separate in drops. ‘The separation of the 
earths was combined with rain. 

591. In every fallmg drop the three fundamental 
earths, which are insoluble in water, crystallized. ‘The 
first crystals therefore are only of the size of drops. It is 
only by this mode of origin that the crystallization into one 
another of the three constituent parts of granite without 
any cementing substance can be comprehended. Granite 
is an earthy hail-storm. The hail-stones crystallized 
during their fall in a similar manner with each other. 

592. Upon the whole the silicious character predomi- 
nates in granite, as the primary formation of the planet, 
and must do so, for silicious earth is the primary earth, 
the principal earth of this precipitation, and one from 
which clay and talc subsequently proceed, being higher 
heterogynisms produced by light. Properly speaking only 
two perfectly different characters of earth exist, the 
silicious earth as the pure separation of the Earthy, and 
the calcareous earth, as the last separation of the water 
from the Earthy. It may also be said that in the cal- 

_careous earth fire, in the talcose earths the air, m the 
argillaceous earth water has exercised its influence and 
displaced the Earthy. Not only quartz is silicious earth, 
but feldspar and mica consist in a great measure of the 
same. Still, however, these last two constituent forms 
are wholly different from quartz, and very far removed 
from the nature of silex ; the feldspar obviously forming 
the transition to clay by its resolution into porcellanic 
earths, but the mica passing over into talc. 

593. There does not exist in nature an order of silex, 
clay, or talc, so soon as we take up these earths in a 
simply chemical manner. Nature istead of silex pro- 
duces quartz, instead of clay feldspar, instead of tale mica ; 
and these must be the earths, that determine this part 
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of the mineral system ; they are the characters of orders ; 
there is thus properly no order of silex but of quartz, none 
of clay but of feldspar, none of talc but of mica, at least 
according to their signification. 

594. The poimts of origin for this division of the 
mineral system or that formed by the fundamental earths 
are the three fundamental crystallizations, and upon these 
everything that does not belong to the calcareous earth 
must and does naturally arrange itself. The mineral 
system is only the developed and separated granite. ‘The 
fact cannot rest unobserved, that mica has only one 
laminar cleavage, feldspar two, quartz three, this being for 
the first time a perfect crystal, a double tetrahedron with 
one column. 

595. With granite and with it alone the solidity, the 
body and form of the earth has been given; it is the 
homogeneous fundamental mass of the planet, and is 
therefore crystallized throughout to the finest degree in 
its three constituent forms. 

GNEISS AND MICA-SCHIST. 

596. If, in addition to granite, several formations are 
displayed which bear traces of the same mode of origin, 
of the same component parts. and the same aggregation, 
it may be inferred that they are only metamorphoses of 
the same precipitate. Granite is the basis of geogeny. 

597. Granite is a totality for the earth, it is a represen- 
tation of the three terrestrial elements under the form of 
identical earth ; it is the earth represented in silex, water 
in clay, and air in talc; it is an universe represented 
individually in the earth-elements. 

598. ‘The granite can undergo metamorphosis in only 
three ways; for its essence is indeed only trinity. No- 
thing can individualize itself from granite but quartz, 
feldspar, and mica. All the formations of this period are 
thus guartz, feldspar, or mica formations. The granite 
appears under a threefold form as quartz, feldspar, and 
mica-granite. | 

599. The first quartz formation is properly the granite 
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itself, and its character will be also the determinant for all 
the metamorphoses of quartz—dquartz-granite. 

600. The first structure, m which the character of 
feldspar as regards its laminated form and its more 

 argillaceous nature obtains the preponderance, is Gneiss 
—Feldspar-granite. 

601. The first structure in which mica is the pre- 
dominant character, is the M/tca-schist—Mica-granite. 

602. All rocks that do not belong to the calcareous 
formation come under these three forms. ‘The progres- 
sive formation of the earth takes a threefold course, since it 
begins in a threefold and yet smgle manner in granite. 

603. The gneiss and mica-schist precipitations followed 
subsequently to the completion of granite. For all pre- 
cipitation is a true process, in which water has a certain 
tension peculiar to this process, by virtue of which this 
form of earth and no other has been produced. 

604. By granite the silicious principally came out of 
water, but what was argillaceous and talcose remained — 
behind. 

605. Gneiss and micha-schist are indeed subdivided 
granite, but not in the sense of the already perfected 
eranite having been again stirred up and dissolved, but 
as already separated in principles, m the primary water. 

606. Gneiss and mica-schists are products of a more — 
mighty operation of light than granite. They are nearer 
to the upper layers of water. 

607. After the granitic rain, or after the formation of 
granite, the sphere of water was no longer perfectly 
transparent ; but water was now found also in the pri- 
mary valleys, in which the light had more power, and 
thus greater capacity for splitting. During the formation 
of granite the water has only become polar by light ; but, 
as it was there wholly transparent without opposition, it 
could never attain to a perfect dualization. In the second 
earth-rain and in the valleys, the light on the contrary 
produces dualization of the fundamental earths, since the 
sides of the mountains afford opposition to the light, 
become themselves polar against the water, and at the 
same time heat is produced. 
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608. Gneiss and mica-schist enter into a polar relation 
with gravity, and that mdeed as a Different to an Iden- 
tical, as periphery to centre or as light to gravity. 

609. Now the falling granite had in part lost its quartz 
and obtained a predominance of feldspar. Furthermore 
as the water-globe was already greatly collapsed, the 
crystals thus originated in larger drops, and occurred 
besides in water already stagnant or flowing. ‘The schis- 
tose gefiige must have emerged as well through the pre- 
ponderance of the laminar felspar, as by the flowing of 
water and the attraction of the granite-walls. This schis- 
tose granite is gneiss. 

610. When the gneiss was thrown down the tale pre- 
dominated in the water; it now fell in the same manner 
with less quartz and feldspar, and was deposited in a still 
more schistose form than mica-schist. 

611. Granite, gneiss and mica-schist are the first that 
together form a Whole, each factor whereof has been 
evolved in an equally perfect manner. 

LAMINATION. 

_ 612. By this active antagonism of granite to gneiss 
and mica-schist the Lamination of the latter is determined. 
Every particle of gneiss is attracted from the granite- 
wall and placed in a definite direction, corresponding to 
the polar operation of granite; the particles of gneiss 
already deposited attract the coming ones, and so on. 
The parts of the gneiss and mica-schist are not deposited 
upon the granite by virtue of their dead or mert gravity, 
but by virtue of living polar attraction. They are not 
therefore deposited m the depth of the primary valleys, 
nor do they fill up the latter; but they are attracted by 
the granite-walls and deposited to a greater or less extent 
like laminz of crystallization, in large perpendicular 
layers. 

613. By these two precipitations the primary valleys 
were in part filled up, and partly narrowed by the polar 
attraction of the walls. The primary valleys therefore 
are no longer present upon the earth, unless everything 
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be called a primary valley that has not arisen or been 
excavated by the current of water. 

614. Gneiss and mica-schist have indeed taken part 
in the primary crystallization, yet are, however, only its 
last movements, as the water had already met with 
resistance, and was partly stagnant ; their mass therefore 
is not so purely crystallized as granite. They are not 
parts of the earth’s nucleus, but lie only like a crust upon, 
it like hollow crystals. 

615. It may be said that gneiss and mica-schist ori- 
ginated only because there were fathomless valleys in the 
granite, in which the dissevering actions were inclosed, 
and extended themselves from one mountain-wall to 
another, while the light could be reflected in them and 
heat the earth. 

616. So long as the granite was devoid of valleys, so long 
also did no other formation originate. This is proved by 
the fact that upon the highest mountains the granite is 
bare and uncovered, while this is not the case upon its 
lateral walls. It is therefore the second and third earth- 
rain that first originated, after the earth was heated. 
Gneiss and mica-schist are, so to speak, precipitated by 
reflected light. 

617. The principal valleys of gneiss and mica-schist 
have not originated by themselves, but have been 
modelled according to the form of the granitic valleys. 
The valleys of those earth-precipitates are properly only 
subsequent valleys. ee 

618. The lamination is not everywhere a mechanical 
phenomenon, but without doubt also a polar. It is 
exactly the same law, which determines the lamination 
of crystals, that does that of the strata of the earth, and 
operates also in producing their lamination. 

PRIMARY LIME-STONE. 

619. The earths must be viewed as ove mass, the com- 
ponent parts of which observe a mutual relation. Now, 
after the silex, clay and talc had been precipitated, a 
proportionate abundance of lime became free, which was 
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then thrown down at the end of this period of precipi- 
tation, as Primary limestone. 

620. The calcareous mass may be viewed as corrosive 
earth, from which a certain quantity of carbon has been set 
free. As such, and combined with the oxygen developed 
out of the water by the influence of light to form car- 
bonic acid, the lime was insoluble and was precipitated. 

621. The primary lime-stone has also not been mecha- 
nically deposited. It has a crystalline texture, is a cal- 
careous granite, and generally succeeds the mica-schist 
formation. 

a. Water-Formation—Transition-Rocks. 

METAMORPHOSIS OF THE PRIMARY PRECIPITATIONS. 

622. The metamorphosis of the granite did not ter- 
minate with these precipitations. ‘They are only the 
starting points for the metamorphosis, in which the 
effort was first manifested to free themselves from the 
primary combination. In the metamorphosis of earths, 
the fundamental earths, or the constituent parts of 
granite, strove to become each for itself a particular rock. 
They were all identified in quartz; in granite they for 
the first time parted company with each other, yet still 
formed a common sphere; lastly, in gneiss and mica- 
schist they all separated into three spheres, but which still 
did not differ in mass from granite. 

623. Individualization had not yet been attained. 
The gneiss had still all the constituent parts of the gra- 
nite, as well as the mica-schist; both are only a more 
peripheric, slaty granite, the one having a preponderance 
of the Argillaceous, the other of the Talcose. With these 
formations, however, Geogeny cannot remain stationary ; 
for verily the law of the development of the world is 
individualization. Instead of granite, simply quartz, 
instead of gneiss simply clay, instead of mica-schist simply 
talc must be separated; and then the termination of this 
period is attained, the trinity of the simple earths has been 
completely represented. 
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624. All the Earthy could not have been separated 
from the water by the first storm of precipitation. For 

/ the water now rested very much collapsed upon the 
- earth’s nucleus, and could no longer therefore assume the 
form of rain. That therefore which was now precipitated 
could no longer be thoroughly crystallized, but must 
follow the current and disquietude of the water, and 
thus emerge from it in a slaty or massive condition. 

625. The quartz of the granite endeavours to set itself 
free from the clay and talc, or it becomes freed by the 
latter removing from it in virtue of its polar behaviour. 
There is therefore one series of rocks, in which the 
granite is constantly rejecting the feldspar and mica more 
and more, and at last subsists as quartz simply, which 
quartzose rocks as forming entire mountains are for intel- 
ligible reasons not of frequent occurrence. 

626. The completion of the gneiss in its entire sepa- 
ration from the granite, and the evolution of feldspar upon 
a large scale constitutes the clay-slate, and finally clay- 
stone and clay-porphyry. This yields us a new series of 
formations, in which the gneiss gradually attains to bemg — 
divested of quartz and mica and to a pure position as 
feldspar. The clay-slate is a true gneiss, that has lost the 
definite particles of quartz and mica. 

627. The position of mica-schist constitutes im its 
purity the talc-formation, talc-slate, chlorite-slate, horn- 
blende-slate. 

628. After these several precipitations, the calcareous 
mass remains behind in the water, and now, as in the 
first periods of crystallization, is charged with carbonic 
acid, and is precipitated as transitionary calx under the 
form of mountain limestone. 

629. These formations are found upon the whole to be 
arranged on the earth, in the order of time at which they 
were precipitated from the water. In the middle of the 
loftiest mountains is granite, then gneiss and mica-schist ; 
then follow quartzose rocks, clay-slate or porphyry, 
talcose rocks, and lastly on the edge of all these runs the 
chain of alpine or mountain limestone. In the last of 
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these formations are found fossil remains of corals and 
molluscous animals. For these formations fell first of all 
after the water had a solid bottom, and the granitic 
mountains projected above it. 

SEDIMENTARY OR STRATIFIED ROCKS. 

630. The period had now arrived in which the funda- 
mental earths, being upon the whole completed, predomi- 
nate. ‘That which was separated in a chemical way from the 
Earthy out.of water, has been in great part precipitated. 
This period, however, although the first and most exten- 
sive, indicates but the half of Geogeny, or as yet only 
one pole in the genesis, which requires the other. In 
the beginning both poles were in the water, that of the 
fundamental earths as well as that of the calcareous 
earth ; the light shone upon, dissevered them, and earths, 
the most heterogeneous in respect to water, were first of 
all precipitated. 

631. While the fundamental earths were precipitated, 
the calcareous earth was repelled and retained, on 
account of its homogeneity, i water, because the acid 
half contmued longer fluid than the basic. The water 
was thus after its separation from these substances a true 
limewater. 

632. Through this separation, however, the great 
antagonism in the water ceased; and subordinate anta- 
-gonisms now made their appearance, which were kept 
united by the former, ‘The calcareous earth is now 
occupied no more as one pole, but is the whole water 
itself, upon which, as it is less deep, the light acts anew 
and with greater force. 

633. The disintegrations of earths began just at this - 
period to multiply themselves, from the only fettering 
agent, namely gravity, having betaken itself to rest; 
every earthy now emerges from its connexions, the fac- 
tors fallmg wholly asunder into alkalies and acids, which 
combine in a multifarious manner. | 

634. These disintegrations associated with the torrents 
of water that were now everywhere present prevented 
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crystallization from taking place upon a large scale ; they 
moreover mingled with the mechanically water-borne and 
crumbling débris of the earlier species of rocks; their 
laminations therefore resemble rather a mechanical depo- 
sit from water. ‘I'hey are the Stratified rocks. 

635. As the first period must include the calcareous 
earth, so also in the period of strata or in the dualized 
period this earth is not without a slight antagonism of 
the fundamental earths ; and this it is which for the first 
time becomes distinct, but always with a preponderance 
of the calcareous over the fundamental earths, while in, 
the primary periods this relative proportion of. the two 
was the reverse. 

636. The primary period repeats itself again im the 
second, and thus strata consisting of the fundamental 
earths originate, as we have seen exemplified in the pri- 
mary and transition formations of limestone. The pre- 
cipitation of strata is divided also into four formations, 
into silicious, argillaceous, talcose and calcareous strata, 
close to which range also the strata of ores, Inflammables 
and salts. | 

637. In other respects the chemical deposits of this 
period are so blended with the mechanical, that their 
mode of origin seems for the most part to have happened 
in both ways. 

638. The silicious formation returning in the stratified 
periods is chiefly under the condition of sandstone. 
Apart from that, which has originated through the detri- 
tus of the older kinds of rocks, it may be assumed, that 
the prevailing lime stlll held some silicious earth in a 
state of moisture within itself, and that this during its 
separation was precipitated as a fine alcohol, namely, as 
sand. If, however, sand fell, so also must a propor- 
tionate quantity of lime fall, by combining itself with an 
acid. Sand and lime therefore usually accompany each 
other. If the two be regarded also as only floated freely 
and suspended in water, still the chemical antagonism 
manifests itself between them as if they were in a mortar, 
and they have been precipitated in layers alternating with 
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each other. The sandstone is as a rule therefore im- 
bedded in the lime; it is a mortar containmg but little 
lime. The mechanical silicious deposits are exemplified 
in the Nagelfluh, old red sandstone, Grauwacke, sand- 
stone and drift-sand. 

639. The stratified clay appears to have been deposited 
as clay-stone ; it passes over into slate and potters’ clay. 
The talcose strata pass by serpentine and potters’ stone 
into steatite and meerschaum. 

STRATIFIED LIMESTONE. 

640. The pole which had operated contimuously 
from the fundamental earths contained in the Earthy 
has now separated from it, and the tension is again 
extinguished. ‘The Earthy is now contained in a pure 
state in water without continuance of the silicious pole ; 
the influx of water has now obtained the preponderance. 
So soon, however, as the antagonism of this water to the 
stratified silex, clay and tale ceases, the more internal, 
hitherto restramed by the feebler antagonism, becomes 
awakened, as it did after the precipitation of the funda- 
mental earths. 

641. The principles are necessarily combined more 
firmly in the fundamental than in the calcareous earths. 
Tn this both the oxygenic and basic earth-principle must 
each attain for itself completion, and represent the two 
primary bodies in the earth with the same capacity for 
separation and activity. 

642. 'The production of earths results from a constant 
antagonism subsisting between them and water. The 
more the Basic is thrown down, by so much does the 

. Oxygenous preponderate to a greater degree in water. 
The water becomes oxydized and seeks to divide into its 
two principles, into oxygen and hydrogen. 

643. By this contest tension is also excited in the 
earth-principles, namely, oxygen and carbon, and they 
begin in themselves to separate. The metallic basis of 
the earths strives to become free. During the separation, 
however, the oxygen snatches as it were some carbon 
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along with it and appears as carbonic acid; but the 
carbon of the earthy lays claim to some of the hydrogen 
and oxygen to combine with it and appears as corrosive 
or calcareous earth. 

644. The acid is therefore a half of the earth, which ° 
passes over into water, and the corrosive earth is also a 
half of the earth that has lost its Aqueous. The former 
is the Aqueous in the earths, the latter the Earthy itself 
separated from the former. 

645. The corrosive force is therefore no peculiar action 
in nature, but only the effort made by the earths to 
complete themselves and imbibe water or acid. ‘The 
corrosive force is no synthesis, but a moiety. 

646. A total earth may be therefore regarded as a 
combination of acid and corrosive body. These two com- 
ponent parts are separable in the calcareous and talcose 
earths ; but in the argillaceous and silicious earths they 
are so intimately dissolved, that they can not be sepa- 
rated from each other. 

647. Carbon, hydrogen and nitrogen, but not oxygen, 
fall or range upon the corrosive side of the earth in ~ 
question. 

648. Regarded in this general manner the corrosive 
principle stands opposite’to the principle of combus- 
tion, and what is combustible, is in idea corrosive. ‘The 
corrosive power is, however, but feeble in the gaseous 
nitrogen, stronger m hydrogen and finally strongest in 
the body of earth. The earthy carbon is the proper cor- 
rosive principle. ‘The direct antagonism is not therefore 
between the corrosive body and oxygen, but between it 
and the carbonic acid, and therefore between it and all 
the acids, or acidity generally. The last earthy antago- - 
nism is that between the corrosive body and acid. 

§49. The corrosive body regarded specially as simply a 
pure earthy body, must stand opposite to the two moveable 
elements. The corrodent is therefore constantly strivmg 
to draw water and air into itself, and upon this depend 
also the effects produced by the corroding matters. The 
corrosive calcareous earth acts in a destructive manner, 
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it abstracts water and air from bodies. The action of 
the corrosive body is a deprivation of water and air, and 
hence the elevated temperature of burnt lime in water. 
If again the corrosive lime be full of water and air, it is 
neutralized. It is now forsooth again a total earth, in a 
mechanical sense being again provided with water and 
acid. All earths are an equal or identical mixture. Acids 
and alkalies are thus to be regarded in this respect as 
moieties, and thereupon their chemical relation appears 
to depend. The elemental bodies are desirous to com- 
plete themselves. If therefore a base stands in corre- 
sponding import with a certain acid, it will thus have a 
greater affinity for the latter, tending to separate it from 
some other combination. Upon this principle, which has 
indeed been hitherto unknown to exist, the grades of 
affinity appear to depend. 

650. As regards the mode of occurrence of the cal- 
careous earth, it also is not of so mechanical a nature as 
is generally supposed. Its legitimate relation to sand- 
stone and other precipitations, speak against that. But 
crystallization has for the most part disappeared in it ; 
and it is only in cavities that crystals shoot out, like the 
ores in metallic veins. In granite the commencement 
is crystal, but in lime it is the termination ; crystalliza- 
tion determines the character in granite, in calx or lime, 
however, the crystals are only blossoms. 

651. The calcareous earth multiplies itself as a reduc- 
tion of the earth of gravity and that indeed three times. 
There exists, so to speak, a corrosive silicious as also 
argillaceous and talcose earth. The three corrosive earths 
are calcareous earth, strontian and baryta, or it may be 
said that the first would be salt, the second Inflammable, 
and the third, metal. 

652. Still a polar separation emerges in the stratified 
calx, while the two earth-principles become more indi- 
vidualized. The carbonate of lime ranks on the lowest 
stage. In this, however, the differencing process of 
light had not remained stationary, but elevated the car- 
bon to a higher grade; carburetted hydrogen and sul- 
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phur originate in the calcareous earth combined as 
gypsum, with oxygen. 

653. It may be said, that calx were decomposed into 
alkali and carbon ; water into oxygen and acid. Car- 
bon and oxygen become carbonic acid in limestone. 
Carbons and hydrogen become sulphur, combined with 
oxygen sulphuric acid in gypsum. Hydrogen and oxygen 
become hydrochloric acid in common salt. 

654. Gypsum is to be regarded as a calcareous earth, 
which is inflammable in character, as the fundamental 
earths were metallic. The philosophical essence of gyp- 
sum consists not in its oxydation by sulphuric acid, but 
in the combmmation of calcareous earth with sulphur, as 
occurs in that of iron-spar with iron; in this combina- 
tion, however, the carbonic acid has still remained, 
whereby the sulphur became acid. ‘The gypsum was 
therefore a carbonaceo-sulphate of lime, an oxydized metal 
with a very large proportion of calcareous earth. 

655. Gypsum and chalk are related polarwise to each 
other, separate during the general precipitation, and are 
deposited opposite to, or alternately upon, each other. : 

656. In fluor-spar, apatite and boracite the last diffe- 
rentialization of lime and carbonic acid is lost. The 
principal masses are the carbonate.and sulphate of lime. 

657. The strata of the Inflammables, such as of pit- 
coal, and of the ores, as of iron, calamine, appear to have 
originated in simply a mechanical manner. 

REPEATED SEDIMENTARY PRECIPITATIONS. 

658. The precipitating process is a process of polariza- 
tion, which comprises several stages. In it there are 
moments of time. 

659. If the fluid mass be large, this polarization will 
then require considerable time to penetrate throughout it. 

660. The polarizing process will issue from a definite 
point, which is different from water, and thus form the 
point upon which the light operates with greatest force. 

661. This is solid ground. During the calcareous 
precipitation, there was no other ground present save 
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that of the mountain tops. It was thus from these that 
the calcareous precipitation set out. 

662. With each precipitation a greater number of 
mountain tops made their appearance, because the water 
sank ; for the calcareous earth is about three times 
denser than water. 

663. Such being the conditions belonging to the sedi- 
mentary periods, several consecutive centuries charac- 
terized by precipitations with repeated recessions and 
elevations of the water, elapsed and have left evidence of 
the time thus consumed. 

664. The recession of the water was not always an 
ebbing or sinking in, but a diminution or disappearance 
of the same, like the water in a glass lessens in quantity, 
or becomes thoroughly solid, if salt crystallizes therein. 

_ 665. By such precipitations whole basins of land 
became dry or freed from sea-water. Streams therefore 
cf fresh water originated, and with them corresponding 
organizations. 

666. These streams gradually filled the basins and 
formed seas. As the seas coalesced by the constantly 
descending water, an inland sea arose. 

667. ‘This land sea became again salidified, and 
that indeed of itself by the influence of light and the 
dissolution of the salt-banks, which were not overflown. 
Such is still the Caspian sea and. others of that kind. 
In these marine plants and animals could again originate. 

668. Thereupon new precipitations of salt succeeded, 
the gypsum and calx being again dissolved, and conse- 
quently diminutions also of water, whereby rivers again 
originated. One and the same basin of land was al- 
ternately covered with fresh and saline water. 

669. Marine and fresh-water animals could therefore 
originate and perish alternately. And this is the expla- 
nation of the fact why banks inclosing both kinds of 
animals are found above and below each other. 

670. An alternating ingress of the sea is not there- 
fore necessary in all cases to explain the occurrence of 
marine fossil remains. Such an assumption is also 

10 
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wholly inconceivable. Nor is alternating elevation and 
depression of the soil necessary to the explanation of this 
phenomenon. ! 

671. Durmg the time of precipitation the tempera- 
ture of the water and consequently of the earth and air 
also was necessarily raised. All creatures, which then 
originated, must correspond therefore to those of warmer 
climates. 

672. The fossil remains do not require the assumption 
of a change having taken place in the inclination or 
bearing of the earth’s axis; nor of a heating of the surface 
by a fiery interior. 

673. With every later precipitation other animals and 
plants must originate, because the temperature and also 
the mixture of water was changed. ‘The fossils therefore 
indicate the age of the sedimentary strata. 

674. During the last precipitations the creatures of 
colder climates must have originated. 3 

675. Land animals cannot, or but rarely, be found in 
the sedimentary strata, if even they had already been in 
existence prior to their formation. For the inundations 
did not break in suddenly, but the water rose by degrees. 
They had time therefore to retire to the high grounds. 

676. Land plants may, on the contrary, lie in the 
sedimentary strata, because of their inability to escape. 

677. The bones of birds and men must be found least 
of all fossilized, because aretreat by them was most easily 
effected. It does not follow, from our not finding them, 
that they have not existed. 

_ 678. The different fossil remains have therefore not 
simply lived, where they are found, but originated there 
also. Some of course may have been floated also to 
these localities. 

679. The inundations of water were in general neces- 
sary, because basins of land and _ precipitations were 
everywhere. present; but not all on that account at the 
same time. 

680. In this sense there was a general flood, a deluge, 
namely, for every land. 
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c. Air-formation. 

TRAP-ROCKS. 

681. Vapours and gases of different kinds may be 
contained in the interior of the earth mm two ways, either 
chemically combined as carbonic acid, or mechanically 
inclosed in cavities of the earth. Both may be developed, 
or expanded by calefaction, and the latter by diminu- 
tion of pressure. 

682. If those that are chemically combined be de- 
veloped by calefaction, they then form vesicular spaces in 
the masses of earth whereby the latter are extended and 
raised above the surface; such as amygdaloid, basalt 
and others of this kind. 

683. Warm springs may originate by subterraneous 
processes, chemical or volcanic; probably, too, by the 
compression of air that has forced its way into ‘these 
situations. 

684. Earthquakes may indeed originate in different 
ways ; as in addition to the falling im of cavities, by the 
chemical development also of gases, by their subjection 
to heat, by aqueous vapours, and also by the sudden 
diminution of pressure upon these incarcerated gases. 

685. This diminution of pressure proceeds from sud- 
den rarefaction of the atmosphere—due probably to the 
‘disappearance of air in a particular place, or resulting 
from a change of the wind, or the formation of heavy 
rain. Harthquakes can therefore extend through many 
countries, without requiring to depend upon each other 
or on a common focus of action. 

686. The silicious trap is silicious sinter, tripoli and 
polierschiefer. 

687. The argillaceous trap, amygdaloid. clinkstone, 
several porphyries. 

688. The talcose trap, basalt. 
689. The calcareous bi Apera chalk. 
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d. Fire-formation. 

VOLCANIC-ROCKS. 

690. Volcanoes are secondary combustions of masses 
that have originated through the primary combustion, 
and are therefore only of local occurrence. Such com- 
bustible masses are without doubt bodies belonging to 
the class of Inflammables, and thus carbons, sulphur, sul- 
phuretted metals. Simply burning gases would throw 
up on high the masses of earth, but not heat them to the 
degree of fusion. 

691. By the heat of these combustions the masses of 
earth have been fused, forming lavas. The silicious 
lavas are obsidian, pitch-stone. The argillaceous lavas 
are the kinds usually met with. Next come the talcose 
lavas. The calcareous lavas are probably dolomite. 

B.—METALLIC ORES AND INFLAMMABLES. 

692. Metallic-ores and Inflammables are products of 
the planet, when completed, and have not origimated 
along with the origin of the latter, like the earths. The 
question accordingly arises, what have been the forces by 
which the metals and Inflammables were produced. © 

a, METALLIC VEINS. 

693. Fissures in rocks, so narrow that they cannot be 
illuminated by the sun, are called passages or veins. 
They are rarely found: in granite, appear generally for 
the first time in gneiss, more rarely in the later kinds of 
rocks, and almost cease to be met with in the stratified 
chain of mountains. They are found principally in moun- 
tains, and thus in masses of earth which project above 
the level land. We must thus arrive at the conclusion 
that they have there originated by actual fissure, and that 
indeed for this reason, that masses which project or stand 
freely out would admit of yielding asunder more easily 
than the masses of the plains. ‘This fissure may take 
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place by mechanical disruption, by land-slips, or even also 
by desiccation. 

694. The veins are not prolonged into the kind of 
rock that underlies them, as e. g. gneiss veins into 
granite, and so on; they have hence originated from 
above. 

695. They are open and wider above and strike out 
below; they have not therefore origmated by a force 
acting from beneath. 

696. In the schistose rock they form generally trans- 
verse fissures. 

697. There was a time in which the veins stood empty, 
as well as a time in which the primary valleys were empty, 

’ namely unreplenished with gneiss, mica-schist, and such 
like minerals. 

b. PRODUCTION OF ORE. 

698. Geogeny takes two directions; the one passes 
upon the periphery into the splitting action of light, the 
other into the abyss, where darkness reigns. 

699. The valleys were the condition that conduced 
to the differentialization of the earths, because in them 
light had power to produce the highest polarity. By the 
valleys the Earthy has been separated into its principles ; 
silex has separated into clay and talc, to which finally 
carbonate calcareous earths and salts succeeded. 

700. The Earthy cannot subsist in its identity in the 
broad valleys ; the earth cannot be represented as the 
pure symbol of gravity. All bodies that have origmated 
upon the surface of the planet are oxydes or salts. 

701. If the earth-difference be generated in the illu- 
mined valleys, so must the earth-identity be produced in 
the dark valleys ; for it is the absence of light alone that 
allows the purely Basic to subsist. This earth generated 
out of gravity is the ore. 

702. The ore is a child and a treasure of darkness; 
where light is, it must. vanish ; it cannot endure its gaze. 
Metal when exposed to day is given up to annihilation, 
to oxydation. 
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703. Darkness is, however, no power, and can con- 
sequently be only the opportunity, not the cause of any- 
thing’s happening, Other forces, instead of that of light, 
must have therefore operated in the production of ores. 
In order to discover these forces the relations of the ores 
must be carefully weighed or considered. 

704. The ore is in a philosophic sense a reduced 
earth, and so reduced indeed that the basic principle 
has obtained the preponderance over the oxygenic or 
supporter of combustion, and attamed unto substan- 
tiality. 

705. In light, in the water forsooth when illuminated, 
the two earth-principles were already divided internally, 
but not completely separated; salt only originated, — 
namely an acid and alkali. 

706. The ore is, however, a salt wholly reduced, and 
indeed the reduced alkali has become metal, the reduced 
acid with the basis of hydrogen, Inflammable, namely, 
coal.or sulphur. 

707. Now as light was not able to produce such a 
separation in the free or full sense of the term, forces 
must thus have been present in the dark passages, which 
completed this separation. 

708. Ore and Inflammable are the total salt dissevered, 
and this is the dissolution of the two; the former are 
blue and yellow, the latter is the compound green. 

709. The processes of the formation of salt and of ore 
are both mdeed processes of separation, but yet they 
stand opposite to, or rather transcend each other. Both 
mutually conditionate each other. 

710. While the earths submitted to the action of light 
upon the surface of the planet are converted into salt, the 
process of the formation of ore takes place in the dark or 
under the earth; or while above the oxygen is predo- 
minant, the basic body is that below. ‘The ore imparts 
upon a large scale its oxygen to the salt, and the salt 
bestows its basic body on the ores. 

711. No ores could origmate in the middle of the 
earth were light even to have no access thereunto. For 
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not merely do earth and darkness belong to the genesis 
of the ore, but earthy water like as unto salt. 

712. The ore is not a conversion of earths that have 
already existed, or been actually separated ; but it origi- 
nates first of all during the process of separation. Where 
ore is, fluid has thus been, and polarity, which is not 
directly derived from light. The ore is a mere child 
of the planet, a pure terrestrial essence generated without 
the joint assistance of the heaven, and therefore the high- 
est substantiality of the planet, the spirit of the earth. 

713. What gneiss and mica-schist, calx and salt, are 
in the bright valleys, such is the ore m the dark val- 
leys; the former are the differenced ore, and this is 
their identification. 

714. There is no peculiar metallic body or seed, 
which had already existed in the primary creation as 
somethmg special or peculiar, and which by one process 
only, as perhaps even by its gravity, was precipitated or 
posited from the fluid mass. One and the same sub- 
stance, if found exposed in a valley to the light, becomes 
earth ; but ore when it is in a dark passage. 

715. Of a certainty neither clay, sand, talc, or calx 
become metal. For these are at once definitions of the 
spirit, words that have been already completed and ex- 
pressed, and cannot be recalled; so also the ore will not 
again become clay, even if it be submitted to light. The 
indeterminate substance only, which under other con- 
ditions might have become clay, becomes in the darkness 
ore. 

716. What is not in idea, prior to the adjustment or 
fixation of a pole, reduced to ore, can on no account 
become that out of an already finished mass of earth. 
Conversions of earth into ore by chemical arts are labours 
bestowed in vain. 

717. Yet if ores do originate, they originate only out 
of the indefinite Basic, which is still in the water, just as 
trap stones originate not from a stony dust that pre- 
existed, but out of the pure indifferent substance of the air. 

718. The veins and the formation of ore are one, as 
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are the valleys with the calcareous and salt formations ; 
and he who asks how has the ore originated, must forth- 
with inquire as to what is the essence of the veins. 

719. The ore has not originated externally to the 
veins and been at some time or other conducted into 
them by means of water. For how should it thus 
originate? ‘The reply is, a specific action must have been 
at work in the fluid, which determined it to separate 
ore and nothing else. But where is this ore-forming 
action in the free space of water? Nowhere. And if 
also the ore had been separated or diffused throughout 
the whole mass of water, what a world-wonder is it that 
it merely flowed into the veins and some stockworks ? 
What prevented it from filling in large masses the 
broader valleys? The mechanical theorist upon metallic 
veins must assume an attraction on the part of the veins 
for the ore-particles in water; but how could this 
attraction have drawn these particles for miles in extent 
out of the water ? and were this action strong enough, it 
must still be gifted with greater power to produce or at 
least separate the ore out of the water, that is found in 
the empty spaces formed by the veins. 

720. Since ore has on a large scale separated from the 
calcareous and salt formations like the Identical from the 
Different, it has done so also upon a small scale in the 
veins. ‘There the same process of separation has pre- 
ceded it. 

721. Now, however, nothing can be separated, i. e. 
nothing be reduced, without the oxygen accumulating 
upon something else. ‘The Earthy must therefore sepa- 
rate during the formation of metal into the Reduced and 
Peroxydized. 

722. The reduced earthy is the metal or inflammable ; 
the peroxydized, however, an earth proper. This earth 
is called vecnstone. 

723. The ore has only origmated in opposition 
to the vein-stone, and when this has taken the Dif- 
ferent of the Earthy into itself. Therefore the vein- 
stones are also different from the kind of rock in which 
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they occur, and that through greater differentialization ; 
they have even receded for the most part into acid and 
alkaline poles, as calc-spar, fluor-spar, heavy-spar, which 
are the usual vein-stones. All veim-stones are oxyds and 
as a rule, those in which the oxygen is freely manifested, 
namely as acid. The vein-stones were the sheath of the 
ore, which could first appear when this sheath had with- 
drawn itself. 

724. The metal stands im relation to the vein-stone. 
Thus in argillaceous vein-stones we commonly meet with 
iron, manganese; in the quartzoze with gold; in the 
calcareous with lead, &c. ‘There are here also extremes. 
There are vein-stones, called sterile veins, in whose 
antagonism no metal has been formed ; and there are 
veins, that are merely filled with metal, such as the Stock- 
werke, Lager. 

725. Since the ore and the vein-stones thus originate 
together, and in such a manner that they conditionate 
each other ; their fundamental mass must have been one, 
and a separating force, which is not light, must have ope- 
rated upon them. 

726. Moreover, as the ores occur only im narrow 
spaces with their vein-stones and both form alter- 
nating tables upon the walls of the veins, they must have 
been attracted by the latter. 

727. The walls of the vein consequently exert a polar 
influence upon the ore and vein-stone. Now, if this 
be their mode of action, they must be in a condition to 
separate the fundamental mass. 

728. It is thus the vein themselves, which, by a vital 
force, produce the metals; they are thus a living womb, 
or matrix as it has been emphatically termed. 

729. Two walls in close juxtaposition are requisite for 
the production of metal. Upon a freely exposed wall or 
face of rock no metals are found. 

730. By this separation, however, two kinds of mine- 
rals origmate, Inflammables, and ores proper or metals. 
The action of the walls must be therefore of a twofold 
nature. 
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731. But two cases also are conceivable, in accord- 
ance wherewith this polarity of the vein admits of being 
divided. It subsists either quite alone between the two 
walls, as surface-polarity or electricity; or it subsists 
between the mediate pomt of the earth and the walls, 
constituting centro-peripheric polarity or magnetism. 

732. The product of the surface polarity are the In- 
flammables, of the radial polarity the metals. 

733. Simce no more metals and Inflammables origi- 
nate at the present day, although magnetism and electri- 
city are in continual operation ; a third mfluence more- 
over must have been in constant activity. Now this cannot 
be thought of as any other than /eat. The metals must 
thus have originated while the earth was still in a glow- 
ing state, and when thus also magnetism and electricity 
could operate more powerfully towards effecting a reduc- 
tion of the mass. By heat the mass in the veins was 
probably converted into gas, through which its separation 
by means of magnetism and electricity mto ore and tran- 
sition earth could more easily take place. ‘The metals 
are thus sublimations, which were first deposited, when 
the earths or rather the mountain-stock began to cool. 
Thus also zeolithic crystals were deposited in the upper 
stores of mines. Metals are thus the children of heat, 
of magnetism and electricity; the heat renders the mass 
in a fit state for being separated in the next place by the 
polar forces. 

734. Metal is carbon completely reduced, which con- 
tains nothing more of the other elements in itself, namely, 
neither hydrogen nor oxygen. It is consequently the 
Basic of the earth-element without material admixture, 
and thus is earth with the properties of its prototype, of 
fire or of gravity, of light and of heat. 

735. In accordance with this mterpretation metal can 
be produced by no other process than the centro-peripheric. 
Its occurrence in fissures of the earth that are mostly 
perpendicular likewise proves this. 

736. In the deeply situated veins, therefore, the more 
identical or purer formations of ore must occur ; while, 
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on the contrary, in those situated higher up or exposed 
to the day, i. e. in closer proximity to the water, air and 
light, the more different or compound formations of ore 
must be produced. 

737. ‘The four classes of ores occupy a position in the 
veins tolerably accordant with these relations; an addi- 
tional proof that they have originated in the vein and 
not been floated into it by the action of water. 

738. The production of ore which occurs in the wpper 
parts of the veins, furnishes us with the saline ores ; for 
here the water, air and earth are principally active. In 
the upper depths are found most frequently the oxygen- 
ized metals, or as they are called mineral spars, as spathic- 
iron, malachite, calamine, lead-spar, pyromorphite, &c. 
Fimally, the metallic or ore-spars actually pass over into 
salts, and by the horn-silver ores into the vitriols. They 
are for the most part crystallized. 

739. The salt-formation of the ores has always de- 
creased in proportion to the light having less access to it, 
and hence in greater depths, or in wholly mountamous 
masses. ‘There the ore has not been deposited as a light- 
difference, but only as a Terrestrial, just as the earths, 
especially the calcareous earth, have obtained the same. 
Tt has not attained to a complete evolution of the 
polar body so as to constitute an acid, but the two princi- 
ples have only emerged opposite to each other. They are 
oxydized ores, consequently those among the ores, that 
represent the character of earths, namely, the ochres. 
They are frequently uncrystallized. 

740. So far the appearance of these ores is thoroughly 
earthy and devoid for the most part of metallic lustre ; 
finally, the genesis of the ore turns upon the side of the 
identity, the principle of gravity having secured itself 
wholly in the depths, previous to the adverse accession 
of water and light. In such situations nothing more 
than heat and the centro-peripheric polarity of the vein- 
wall operates. The Metallic recedes wholly from the salt 
and from the earth. The oxygen disappears, but in its 
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place comes sulphur, and the sulphuretted ores originate, 
e. g. the bisulphurets of iron, blendes, glance-ores. 

741. Lastly, every combination or influence of the 
other elements and mineral-classes vanishes ; acids, oxy- 
gen and sulphur are no longer generated in the perfectly 
dark depths, and the ore stands there in its entire iden- 
tity, homogeneous, resplendent and heavy as the sterling 
metal. ‘The same results from sublimation. The heavier 
metals remain below, the lighter ones and the sulphur 
ascend. 

742. As the orders of earth are placed in the veins, 
so also are the different metals themselves ; for the cause 
of genesis is alike in both. 

743. The earth-like metals, as iron, manganese, &c. 
which occur constantly oxydized, are usually found upon 
the surface of the planet; the hydroid or water-like, as 
lead, tin, lie usually deeper; the aeroid or air-like, as 
arsenic, zinc, exhibit pretty nearly the same relations as 
the sulphur metals; lastly, the pyroid or fire-like, e. g. 
the noble metals such as gold and silver occur frequently 
in great depths and not unfrequently in granite; the two — 
preceding metals generally occur in gneiss, but the first 
even in younger or more recently formed rocks. 

744. Asa certain regularity prevails in the arrange- 
ments of ores and of metals in the veins, so also does 
this hold good in respect to their distribution over the 
planet. 

745. The more the polar earths are separated and de- 
posited in the broad valleys exposed to light, by so much 
the more in quantity and of greater purity is the ore 
produced in its own valleys of darkness. ‘The first ef- 
fect, however, happens through the power of the sun ; 
the more powerful therefore its influence, although in- 
direct, so much the greater in quantity and purity is 
ore produced in the depths. ‘The greatest quantity 
of ore and that of the noblest kind was inevitably 
generated beneath the equator. ‘There also more lime 
as well as more salt are probably found upon the sur- 
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face of the water; towards the north the oxydized metals, 
or the whole series of iron-metals, were produced. In 
the Temperate Zones we find more lead, zinc, bismuth 
and arsenic. 

746. Thus the theory itself of ores furnishes us with 
a proof, such as the theory of the earth that has been 
hitherto entertained could not afford, that the equator 
forsooth has since the formation of the metals not been 
displaced. The metals formed themselves cotempora- 
neously with the gneiss, and have thus begun to form 
prior to the existence of the organic world. It is there- 
fore a vague opinion, devoid also of foundation, that 
since the earth has been inhabited by animals, even by 
the higher or hair-clothed vertebrata, its axis has been 
changed. 

747. No earthly phenomenon speaks so clearly and 
loudly against the mechanical theories in the natural 
sciences as ore. Not only has the whole planet been in- 
cluded in the ore, but also the whole of science, the whole 
of philosophy. 

748. The first transition of the Earthy into the me- 
tallic character is indicated by iron. Iron ranks next to 
earth, especially to the argillaceous earth, is everywhere 
associated with it and is most generally distributed, 
being mixed with almost every earth and even all organic 
bodies, to their very elements. 

749. The whole series of metals has but ove root. 
What the primary earth is for the metamorphosis of 
earths, that is iron for the metals: it is their silicious 
earth. 

750. The iron as being the first transition from the 
Earthy into the Metallic has the highest grade of fusion, 
and all metals which approximate to this, belong to 
the retinue of iron. This grade may be set down as 
20,000F. 

751. As iron is the root of all metals, so every division 
or group of ore has a principal metal, which occurs in 
more considerable quantity than the rest and character- 
izes the division. Among the saline ores, copper under 
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the form of malachite is the principal metal. Its fusing 
point is 6000F. Among the sulphurous ores, Jead is the 
chief metal; it has with its neighbours the lowest grade 
of fusion, which may be set down in round numbers 
as 600F. Among the volatile, arsenic is the principal 
metal. 

752. Among the standard metals, silver is the principal 
metal; it has with its affinities a fusing poimt, which 
ranges midway between that of iron and lead, being ei 
bably about 5000F. 

753. There are four grades of fusion of the metals, 
which are removed from each other by very wide intervals, 
between which no metal is situated. Quicksilver is fluid 
at the temperature of the air and becomes volatile like 
arsenic. Moreover the artificial metals are associated with 
the alkalies and acids. Lead, with its congeners, melts 
at 500F.; silver with gold and copper at 5000; iron, 
platinum and such like at 20,000. 

754. There are four metallic characters, which are 
shown to be peculiar im all their relations, m their 
affinities for oxygen, acid, and sulphur, in respect to spe-— 
cific gravity, fusibility, extensibility, in their electric re- 
lation, in mode of fracture, in occurrence, age, and geo- 
graphical distribution, &c. 

ec. POISON. 

755. It is a remarkable fact that the principal metal 
of the elemental metals, obtains mostly by oxydation or 
acidification poisonous properties, while the proper earth- 
metal, iron, acts beneficially upon the animal organiza- 
tion. Among the water-metals lead becomes poisonous 
by acidification ; among the fire-metals mercury. Among 
the air-metals arsenic ranks highest, becoming poisonous 
by mere oxydation. Among the earth-metals, only one 
among the salt-metals is poisonous, and that is copper. 

756. The metals thus appear to become poisonous, 
when they enter into or put on the character of salt, or 
of water. 

757. The above are also those very metals, which 
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unite most readily with the others, to form alloys, amal- 
gams or metallic compounds. Copper is very readily 
alloyed ; lead almost always contains silver ; mercury 1s 
susceptible of amalgamation; arsenic metallizes the 
others almost like sulphur. 

758. The air-metals appear to have lost for the most 
part the metallic character; arsenic therefore destroys 
also magnetism. 

759. The essence of metallic poison thus appears to 
reside in the endeavour on the part of the metals to sup- 
press the metallic character and convert themselves into 
the formless elements. ‘The metallic poison is the direct 
opponent of the metals themselves, and through this, of 
everything that has form, and thus of the Organic also. 

d. MAGNETISM. 

760. Two actions are necessarily manifested in iron, 
one clearing or dividing in so far as it is earth, and one 
to be identifymg, in so far as it is metal. Iron is the 
fluctuation between oxydation and reduction, between 
light and gravity, and this conflict of the two latter is 
Magnetism. Magnetism is the spiritual function of 
the metals. 

761. Magnetism belongs essentially to the metals 
only. What is not metal, is metallic only according to 
idea or signification ; it may be therefore aptly said, that 
such a body hath no magnetism, and that what has it, 
were metallic. : 

762. Magnetism is the direct property only of iron ; 
this alone is the hybrid or heterogynous metal. 

763. Magnetism appertains only to the other metals 
in as far as they are positions of iron; and is the more 
powerful, the nearer they stand in relation to iron. All 
metals are magnetic in idea, whether magnetism be mani- 
fested in them or not. 

764. All metals have originated through magnetism, 
through the radial polarity, or the conflict of light and 
gravity. Magnetism is the action betwixt light and dark- 
ness, periphery and centre. Magnetism as being a metal- 
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generating action tends towards the centre of darkness 
of gravity. What in the earths and salts is the duplex 
tendency of crystallization, is in the metals the iden- 
tifying magnetism, as an everlasting operation of attrac- 
tion. 

765. Magnetism is still, however, not identical with 
gravity. Gravity is the centre abstractedly from the 
periphery ; but magnetism is the centre only in relation 
to the periphery or light. 

766. Polarity belongs to the essence as well as the 
genesis of magnetism ; the metal subsists only through 
a constant resistance against the universal process of 
oxydation, against the developmental process of the earth- 
principles, which the metal is always striving to conceal. 
The metal is altogether the most mysterious essence of 
the planet. This resistance to the disclosure of the 
Innermost of the earth is magnetism. Where magnetism 
has wholly attained this concealment, it renders the metal 
erfectly free and disappears, because it has become com- 

pletely embodied. In the noble metals it has attained 
what it is still seeking mm iron. | 

767. Magnetism is a linear action with two different 
extremities, like the primary radius. By one extremity 
magnetism runs towards the identical centre, by the 
other towards the partite, electrical periphery, towards 
the oxydized earths. One extremity will reduce, the 
other oxydize; one will become metal, the other earth. 
This is the difference between north and south pole, the 
former centre, the latter periphery. 

768. There is no peculiar magnetic fluid, any more 
than there is a matter of light, heat and electricity. In 
magnetism the spirit only of the earth appears, as in 
light the spirit of heaven. 

769. Magnetism is a constant process of excitation. 
This process of excitement is the process of imparting 
and of propagation. Magnetism has not been given, 
but excited. It breathes life into the iron bar, whereby 
the latter awakes, and that is magnetism. 

770. Every action, which mduces differences in a line 
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of iron, renders it therefore magnetic; thus electricity, 
unequal calefaction and a blow, whereby it is thrown into 
a state of vibration. An iron bar planted perpendicu- 
larly becomes magnetic, because it is then a radius to the 
earth. From the same reason it becomes magnetic, if 
placed in the magnetic meridian. 

e. TERRESTRIAL MAGNETISM. 

771. If all metals are m idea magnetic ; so must the 
metallic veins, as products of magnetism, be magnetic 
lines. Every vein has a north and a south pole. 

772. As every vein is a magnetic line or magnetic 
needle upon a large scale; so must two veins abutting 
against each other represent likewise a magnetic tension. 
A mountain of ores is a net of numerous magnets inter- 
lacing each other. As one vein is related to the other, so 
must one metalliferous mountain be related to the other; 
and thus two mountains of this character stand in mag- 
netic polarity with each other. The whole earth is sur- 

We 

rounded by a magneti ’ 
~ 773. As every metal, every vein, every rock is in 
miniature a magnet, so must the earth be a magnet 
upon a large scale. There is a Zerrestrial magnetism. 

774. This magnetism belongs only to the earth only 
in so far as it possesses a metallic quality, for magnetism 
is only the spirit of the metals, not of the other terres- 
trial bodies, as the earths, Inflammables, and salts. 

775. Magnetism is no general character of the earth, 
still less of the whole solar system, except in so far as 
the metallic principle lies at the basis of every thing 
earthy. Magnetism does not operate outwardly over the 
earth. 

776. The determinants of terrestrial magnetism are 
the meinen veins, or the metallic beds in the crust of the 
earth. 

777. Terrestrial magnetism has not been produced or 
determined by a magnetic nucleus; since a metal in the 
middle of the earth is a contradiction. All determina- 

11 
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tions of terrestrial magnetism depend upon the nature, 
character, distribution, number and direction of the 
metallic ves or beds. 

778. ‘Thus the direction of the magnetic axis of the 
| earth, its mutability, the declination of the magnetic 

meridian, the inclination or dip of the needle, in short 
every phenomenon without distinction that concerns 
magnetism, must be derived from the nature of the 
metallic veins. Another momentum does not indeed 
exist for magnetism. 

L779. Terrestrial magnetism can only be based upon 
the polarity of metallic veins, and this upon the ores 
they contain. It must therefore accommodate itself to 
the distribution of the chief masses of metals, especially 
of the idiomagnetic metal. Now it has been ascertained, 
that the noble metals are accumulated about the equator, 
| such as gold, silver, copper, which may be regarded as > 
non-magnetic. In the northern temperate zones, the 
mountains contain for the most part metals that are non- 
magnetic and semi-noble, as lead, zinc, antimony, which 
are usually combined as ores with sulphur. Iron, on — 
the contrary, being the only magnetic metal, (a fact 
which is also determined chiefly by the magnetic needle 
in terrestrial magnetism) is accumulated in greater 
quantity towards the north-pole and becomes always 
rarer in occurrence towards the equator. ‘lhe southern 
hemisphere of the earth, is indeed less known in this 
respect; but, that towards the south-pole iron rein- 
creases in quantity, is rendered evident by the magnetic 
needle when conveyed beyond the equator, inclining to 
the south-pole. Ifthe cause of the inclination upon the 
northern hemisphere be sought for im the presence of 
iron, the same must be done in regard to the southern. 
The arrangement of the metallic groups from north- to 
south-pole is thus ; iron, lead, silver, lead, iron. 

780. Iron has been deposited at both poles and this 
in accordance with the genesis of metals, for iron is a 
half reduced metal, and must consequently be subjected 
to the demi-action only of light. At or beneath the 



»s 

GEOLOGY. 163 

equator the Ferrogeneous is wholly reduced, and becomes 
noble. 

781. There is obviously, however, less iron at the 
south- than the north-pole, because the greatest part of 
the planet is there covered with water, and thus in general 
with less earth less metal also is to be found. From 
this alone it may be explained why the magnetic needle 
conveyed beyond the equator still remains horizontal and 
first inclines about the tenth degree of southern latitude 
towards the south-pole. 

782. The north-pole is thus more energetic than the 
south-pole, so that the two poles must be also inversely 
related to each other. It is only from this antagonism of 
the two poles of the earth that we comprehend, why upon 
the southern hemisphere the south-pole of the needle 
dips towards the earth, and why the needle does not turn 
completely round. For if there was an equal quantity 
of iron in both hemispheres of the earth, the southern 
must have the same magnetic pole, and thus attract the 
north-pole of the needle; and under the equator the 
needle must have actually no direction. The cause of 
the direction and dip of the needle rests thus in the 
antagonism of the two poles of the earth, and this again 
in the unequal masses of iron. 

783. The action of terrestrial magnetism does not 
reside in the iron formation alone, but in its antagonism 
to the reduced ores. The terrestrial magnetism is a 
tension between iron and silver. The lead imparts the 
poles. 

784. As the earth is a globe, so are the two masses of 
iron situated nearer to its axis than the masses of silver 
and lead. If therefore the latter exert also any influence 
upon the direction of the magnetic needle, yet neverthe- 
less the poles of magnetism must coincide nearly with 
the poles of the earth’s axis, because the exciters of 
magnetism operate in this direction. 

785. The magnetic meridian runs indeed in general 
from pole to pole, but as it is not the earth’s axis, which 
determines the magnetism, but the metallic masses, so 
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the direction of the meridian deviates from the earth’s 
axis in accordance with these masses. 

786. The magnetic needle can therefore assume a 
different direction on every part of the earth, according 
as its relative position is varied between two principal 
masses of metals, and even as is indicated by the move- 
ment of the compass with the change of geographical 
longitudes, it is removed from one metallic mass, 
approaches another, and by this becomes more powerfully 
attracted. Upon the whole, however, the direction 
must tend toward the poles. Such are the phenomena 
of declination of the magnetic needle; and we can now 
comprehend why this is present. 

787. But there must be also spots upon the earth, 
where the needle points straight to the north, probably, 
when it is between two metallic masses, or stands at a 
certain angle to them. ‘These are the lines without 
declination, of which there are many as is well known, 
but which have not as yet been reduced to any law. 
Nor can they ever be so, because we shall never become 
acquainted with the metallic beds. 

788. As the solid land, so far as it projects out of the 
water, forms a horse-shoe figure, of which the two 
Americas represent one leg, Europe with Asia and Africa 
the other leg, the sea being interposed between them; so 
must the lmes without declination fall principally in the 
ocean, between the earth’s crura. Moreover as both 
these crura of the earth are unequal in size, so must the 
one influence the needle more than the other, and in 
this respect also there can be therefore no regularity 
in the Imes without declination. Thus everything 
co-operates, to the effect of rendering the direction 
of the magnetic needle unequal; such as the distribution — 
of metalliferous mountains, of masses of iron, of the 
earth’s hemispheres, of the earth’s crura, and inversely 
the earth has probably obtained this horse-shoe form 
through magnetism. ‘Ihe cavities of the earth probably 
do not fall in there, because the ground, namely 
the mountains, is -supported by metallic plates. On 
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this account the earth probably maintains an oblique 
position in her course. In accordance with this the 
earth’s axis had first changed, when the metals were 
generated. According to this also, the sea had rushed in 
first, when the metallic veins were present. Lastly, in 
accordance with this, the metals would be generated, 
when the whole earth was still covered, and the veins 
filled with water. Unto such conclusions the philosophy 
of nature can alone conduct us. The cause of a horse- 
shoe magnet acting more powerfully than any other 
shaped instrument, resides probably in the form of the 
earth’s crura. 

789. The magnetic meridian varies, however, not 
only according to places, but times also. This is explica- 
ble from the mutation of metals under the poles, as well 
as under the equator and in the temperate zones. Pro- 
cesses of oxydation and reduction are always occurring, 
the more too if the water recedes and tracts of land 
become dry. To this, culture, the clearing of woods, 
the draining of swamps and probably mining operations 
themselves conduce.. 

790. It must besides be clear to every one, who has 
learnt to look upon nature as a whole, that the nume- 
rous metallic masses of metal upon the earth are not 
indifferent to the genesis of metal, that they are not 
foreign to iron; but that they stand invariably in one 
relation to it, which can only be magnetic; for therein 
only are they metals. 

791. Magnetism is an infinity of tensions spread over 
the whole earth, of which the tension towards the axis is 
but the principal, not the sole, tension. The expression 
hereof is the net of metallic veins. 

792. Every magnetic line consists of an endless num- 
ber of shifting poles; for every magnetic line can be but 
the metatype of terrestrial magnetism. 
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C.—INFLAMMABLES. 

Electrism. 

793. Coal and sulphur may be regarded as the repre- 
sentatives of the Inflammables, making their appearance 
in the carbonic acid of lime, and the sulphuric acid of 
gypsum, just as the metals did among the alkalies. | 

794. The Inflammables are accordingly associated with 
the acids or the salts, the ores with the earths. It may 
be said that the former are reduced acids, the latter 
reduced earths. 

795. The Inflammables are consequently those that 
succeed next to the salts or water-minerals. Their deter- 
mining element is in this respect also the air; that of the 
ores is therefore the fire. 

796. The Inflammable, as being the reduced acid, 
must have the strongest affinity for oxygen. <A body, 
which by its own force, attracts the oxygen from the air, 
so that it appears luminous, is called combustible. 

797. The generating spirit of the Inflammables com- 
cides with the spirit of air, and thus with electricity. 
The generating spirit of metals coincides with the light ; 
it is the radial action in the Massive, or magnetism. 

798. Electricity has become embodied in the Inflam- 
mable, i. e. idioelectric; in metal, light has become em- 
bodied, i. e. idiomagnetic. 

799. Now, as the Inflammable exists under two forms, 
with the preponderance of the earth-nature as coal, and 
with that of the air-nature as sulphur, so must the elec- 
tricity appear fixed chiefly in the latter. ‘This fixation is 
the idioelectricity. 

800. As electricity is 1m its essence a constantly dual- 
ized agent, so can only one pole belonging to it become 
fixed. In sulphur this is what has been called the nega- 
tive pole. 

a. SULPHUR. 

801. As the air stands opposed to the earth, so must 
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sulphur to coal. The latter is thus endowed with posi- 
tive electricity. — 

802. Coal is, however, the fundamental body of the 
metals. The metals are consequently related as positive 
electrics to sulphur. Sulphur is air-metal or idio- 
negative ; metal is earth- or idiopositive sulphur. Sul- 
phur therefore occurs almost solely with metals, as iron, 
pyrites, glance; yet frequently with arsenic, the metal 
that resembles it, e. g. in realgar. 

803. Sulphur is the basis of all idioelectrism, and this 
property occurs only in bodies, in so far as they are posi- 
tions of sulphur. 

804. Magnetism and electrism are correlated, as iron 
and sulphur, as gravity and light, as centre and peri- 
phery. The same spirit, which when ruling in the dark, 
exhibits itself as magnetic, is manifested when it has 
attained to light in sulphur as electrical. Magnetism is 
only the electricity identified. 

805. We may therefore speak of idiomagnetic metals 
as well as idioelectric bodies. 

806. Magnetism therefore stands im accordance with 
these relations in opposition to electrism ; they mutually 
change or annihilate each other. 

807. Electrism has, in accordance with its signifi- 
cation, the power of manifesting itself with one pole 
accumulated or set free from the other, as e. g. the nega- 
tive in a cake of resin; in magnetism, on the contrary, 
both poles are always together and inseparable. ‘The 
radius is divided into two in every part of its length. 
_ 808. As the functions of metal and of sulphur are cor- 
related, so also are their substances; they are opposed, 
and hence the metallization by means of sulphur with all 
its results. This antagonism is, however, dormant or 
concealed ; that of the functions manifests itself much 
more clearly. 

809. The metals, as being dense, central, and linear 
masses, must fall into a state of tension with electricity 
as with heat ; this is called conduction. The metals are 
therefore conductors of electrism. In antagonism to 
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the conducting power of the metals sulphur is naturally 
an zsolator ; for what is idioactive is virtually also iso- 
lating. Iron may be likewise called an isolator of mag- 
netism. ‘There is only ove series of bodies in nature, 
belonging to the peripheric and expansive functions, that 
conducts ; the metals only are conductors. Isolation 
belongs to the essence of electricity. Jsolating action 
and Llectricity are one; for electricity is the surface- 
function, wherein the line, which is the only conductor, 
disappears. 

810. Electrism does not tend towards the metals, and 
can therefore have no definite direction in the earth; 
there is neither an electric meridian, nor an electric equa- 
tor. There is only an electrical surface to the earth, and 
this is alike im all regions of the world. 

811. The metals must accordingly stand opposed to 
sulphur as positive bodies, if not as idiopositive, yet as 
such when brought into collision with sulphur. The 
metals, when rubbed with sulphur, constantly become 
positive, and the sulphur remains negative. 

812. The earths also become positive when rubbed with 
sulphur; in short, everything which, in ‘the genesis of 
the earth, ranks below sulphur, is positive. Heated 
bodies rubbed with cold, and rough bodies with smooth, 
must become negative. 

813. Bodies become positive with sulphur, simply 
because the essence of sulphur is of a negative character, 
or because, in other words, it is nothing else but nega- 
tivity; the persistency of one pole and the counter- 
resistance to every other, is called cso/ation. The metals 
are conductors, because they stand opposed to sulphur. 

814. Positive isolation only is evolved opposite to sul- 
phur, in zinc, probably because this belongs to the air- 
inetals. » 

815. What sulphur is in its series, that is zzac in the 
metallic series; the isolating electric rod, with which the 
other bodies are associated; the one the positive, the 
other the negative isolator ; in so far forsooth as one can 
isolate bodies that have arisen through linear action. 
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With zinc the other metals become negative, because it 
can be nothing else than positive, as sulphur can be none 
other than negative. (That this does not hold good 
absolutely, we need scarcely be reminded). 

816. Two fixations of electricity thus exist, and from 
these the electric phenomena must be derived. So long 
as we imagine that electrical proportions run in a con- 
tinuous line, so long shall we never be able to avoid con- 
tradictions. ‘Two rods stand firmly, and from out and 
around these two heaps of bodies form, which in refer- 
ence to their electrical relation (according to the experi- 
ments hitherto performed) are naturally exhibited as only 
one series. 

817. Sulphur does not stand alone, but is associated 
with a series, especially of the higher Inflammables, bitu- 
mens or mineral-resins, ztherial oils and hydrogen gas. 
The higher the inflammability ascends, by so much the 
more energetic is the negative character, so that, finally, 
the sulphur itself becomes positive towards such 
matters. 

818. If in every polar action it can be proved, that 
each polar line consists of infinitely numerous poles, and 
that each point in it can be alternately changing both pola- 
rities, in accordance with the mutation of the principal poles 
that exert their influence ; so is it in electricity. There 
is scarcely a single body which cannot be positive as well 
as negative, if it only becomes displaced in its own series, 
or is transported into the other. 

b. COAL. 

819. Durimg the electrical separation of the Basic of 
the earth, or durmg the communication of the aerial cha- 
racter to the Earthy, a body remains behind with posi- 
tive character, or the Coal. 

820. Coal may be regarded as volatilized metal, as a 
metal which can change by the action of water or acid 
upon it into air. Black-lead is a coal, which is directly 
associated with the metals. 

821. Coal appears therefore less in particular places, 
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than as expanded into entire rocky masses, as e. g. in the 
clay-slate and as carbonic-acid in lime. 

822. The coal was, during the earth-formation, sepa- 
rated from the sea, yet not, or only rarely, by itself, but 
along with other masses of earth, while the sulphur 
rather accompanies the metals. Coal passes over into the 
earths, the sulphur into the metals. 

823. The volatilized earth or coal, i. e. the earth that 
has ascended through water or salt unto air, is associated 
with a higher kingdom, and that indeed the general mass 
of the vegetable kingdom, as is the case in the pit-coals, 
which are reversions of plants. 

824. As the earths and metals extend into pit-coals, 
so does sulphur lose itself in idioelectric, inflammable sub- 
stances, which are likewise reversions of a sulphur that 
has escaped into a higher kingdom. Here belong the 
amber, mineral resins and naphthas. 

825. There are thus two ways, by which the reduced 
earthy seeks to mount aloft; by the carbon, as belonging 
to the more inert earth; and the Resinous, as belonging 
to the more active air. The vegetable kingdom has its — 
root in the simple earths, especially the hydroid argil- 
laceous earths ; the animal kingdom in the divided 
calcareous earths. 

826. Sulphur is yellow, because it is the earthy that 
has come to light, the carbon is black, because it is sul- 
phur volatilized, moistened in the gloom or darkness of 
the earth. 

 -D.—SALTS. 

Salt-periods. 

827. So long as the basis of the acid is an earthy, such 
as carbon or sulphur in the carbonic and sulphuric acids, 
does the earthy also obtain the preponderance, and the 
lime as well as the gypsum or sulphate of lime are preci- 
pitated as insoluble bodies. 

828. It is only through the influence of light con- 
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stantly becoming more powerful by reason of the solid 
land under the water that the oxydation of water rises to 
the highest degree, so that this element finally converts 
itself into an acid, or hydro-oxide. ‘This process must be 
regarded as a decomposition of water, whereby a portion 
of the hydrogen forms sulphur with the carbon, the rest 
with the oxygen an hydro-oxide. 

829. The hydro-oxide is hydrochloric acid. This 
acid must be regarded as peroxydized hydrogen. Its 
signification is thus that of bemg water itself, or a whole 
element with a preponderance of oxygen. It attains this 
rank by its constituent parts, namely, the two general 
gaseous primary bodies, by its distribution as a whole 
element around the earth ; by its occurrence as an earth- 
formation in rock-salt ; finally, by its presence in all ve- 
getable and animal juices. Hydrochloric acid is the type 
of all acids, as the iron is of all metals. All acids are, 
but imitations of the hydrochloric. All abide by the 
signification of water, or are conversions of elements or 
earths by oxydation into an hydroid condition. 

830. Between the acidified water and the Earthy a 
higher antagonism now emerges. ‘The Harthy separates 
a part of its carbon from the carbonic acid and sulphur, 
so that the rest remains behind peroxydized, and makes 
its appearance as an alkali. 

831. The alkali is to be regarded as the last conver- 
sion of calcareous earth in respect to water. It is an 
earth, whose oxygen has converted itself with a portion 
of its carbon into acid and been set free; a salt halved 
upon the basic side. ‘This general alkali, that has origi- 
nated in water, is soda or natrom. 

832. Alkali and acid are the last antagonism in the 
— moieties, which can never subsist without each 
other. 

833. The alkali is corrosive, because it seeks water 
and acid, in order to perfect itself; acid is pungent to 
the taste, because it seeks earth or alkali. 

834, Their antagonism is the highest antagonism be- 
tween water and earth; it is also the representation of 
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the antagonism between fire and the terrestrial elements, 
or also between light and gravity. Therefore this anta- 
gonism has a cosmic or universal signification. 

835. The combination of this antagonism is the sea- or — 
common salt. 

836. Sea-salt is the universal salt. All other salts 
are to be regarded only as metamorphoses of it, as well 
as the acids only conversions of the acid of common salt, 
and the alkalies of soda. 
837. The sea-salt is essential to water. It is the pro- 

duct of geogeny, has not entered the water from without, 
but been generated in it, and is constantly being regene- 
rated, so long as light shines upon the sea. Properly 
speaking, sea-salt has been in the water from the begin- 
ning; but it was previously shrouded in the other earths, 
and could act substantially for the first time, when they 
.had been separated from it. It has become salt, or water 
and earth-element by the agency of light. 

838. The sea-salt has also been generated in opposi- 
tion to the calcareous earths, and during its separation 
been rendered polar towards the latter. ‘The salt mines 
are therefore associated with the last calcareous formation, 
the gypsum, and this it is also that determines their 
lamination. 

839. As it may be said, that the metals separate into 
coal and sulphur, namely, pass over at their iron-extremity 
into coal, at their arsenical, into sulphur ; so may it be said, 
that the earths separate into acids and alkalies; the one 
by the conversion of silica into fluoric acid, the other by 
that of calcareous earth into soda. Carbonic and sul- 
phuric acid take possession of the calcareous earth; the 
hydro-oxide of the alkali. 

840. The sea-salt has been the last to be separated 
from, because it was last generated in, the water.. The 
salt beds belong to the last precipitation, by not having 
been mechanically thrown down, but as already observed 
and as their occurrence proves, by an alternating process 
of separation from the acidified lime. It is absurd to 
wish to explain the presence of common salt in the sea 
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by a solution of saline beds. For where have the latter 
come from ? 

841. With the separation of the ore and the Inflam- 
mable out of the primary water and the confluence of the 
Earthy mto marine salt, its metamorphosis upon the 
surface or when exposed to light is at an end. All forms 
of the planet have been successively developed out of the 
earth-element. It can attain no further to anything new, 
and if nature had not yet been concluded, that which in 
the sequel is still dynamically developed upon our earth, 
must be thus a product, which extends beyond the mi- 
neral kingdom. 

842. As the fundamental earths lose themselves in 
pure carbon, in resin, and so in the vegetable world, so 
the series of corrosive earths resolves itself likewise in 
remnants of an organic, and that indeed the animal, king- 
dom. As the pit-coals and resins are associated with the 
metals and Inflammables, so are the fossil animal remains 
with the calcareous earth; and thus the voice of the or- 
ganic world speaks already with force and clearness to 
those that hearken, from out the stones. 

843. For the metamorphosis of the earths, nature has 
twice prepared herself, has planted at the same time two 
great points of origin, according to which all her action 
is directed, and which remain in constant correspondence 
with each other. 

844. ‘The main pole is granite, —It is at once the pri- 
mary pole, to which the second main pole, the lime, is 
directed. The granite brings the series through gneiss 
and mica-schist down to clay- and talc-slate, then makes 
a sudden transition to the ores, and terminates at a 
boundary, where pit-coals and resins conduct us into a 
new kingdom. 

845. The lime rejects from itself the sand and sedi- 
mentary clay, progresses through barytes and strontian 
up to gypsum, makes a sudden bound or transition from 
thence to the salts, and terminates at a limit, where 
corals and molluscous animals conduct us into a new 
kingdom. 
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846. Salt concludes the growth of the earths ; it is 
the eruption or breaking out of the soul, as the metal 
was the body of earths completed. Both finally pass into a 
higher world, the metal into the corporeal, the salt into 
the psychical. 

CHEMISM. 

847. The spiritual activity, the soul of the earth has 
declared itself im crystallization, the spirit of the metals 
in magnetism, that of the Inflammables in electrism. 
The calcareous epoch is also the manifestation of a pecu- 
liar activity, whose ultimate product is salt. It has been 
already shown what the functions of the latter are, but 
the signification of its acts has not yet been mentioned. 

848. By the influence of light the water becomes ele- 
vated in its oxygen-action, enters thus into tension with 
itself, and this constitutes the tendency to solution which 
is the function of water. The oxygenous water solicits 
the basic principle in the earth; this issues forth, but 
still combined with its oxygen that has become free ; the 
formerly identical earth is a calcareous earth in a state 
of tension with itself. What does not admit of being 
brought into a state of tension, is thrown down as funda- 
mental earth. Hitherto this process was a mere process 
of solution, i.e. 1t had attained in the solid and fluid 
only to tension, not to disseverment of the poles. 

849. But the light always renders the water more oxy- 
genous, and therefore the earth always more basic; finally, 
the one portion of the basic in the water, namely the 
hydrogen, separates itself, and becomes peroxydized or 
the hydrochloric acid. A portion of the Basic in the 
Earthy, namely the metallic body or carbon, separates 
itself also, and the remainder becomes peroxydized or 
soda. As the calcareous earth was at first dissolved in, 
and therefore one mass with, water, so at present is the 
alkali also combined with the acid water; while both 
dissolved in each other constitute salt. : 

850. In this process therefore whole elements have 
been taken only as ove primary body, and they have 
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combined with each other like the two primary bodies. 
The water has no longer become an element or Equi- 
ponderant, but an Oxygenous, a true light-body; the earth 
has no longer continued a total earth of equal specific 
gravity, but by relative peroxydation has become an 
Aqueous, a Soluble. ‘The salt has thus from the union } 
of the two lower elements, seeing that each was of no 
more value than one primary body, become a zew ele- 
ment. 

851. This process converts the elements again into 
their primary condition, creates new elements and thus 
actually new matters. It is therefore a struggle of the 
elements with their primary bodies, a separation and in- 
terchange of the same. Such a process is called Chemism. 
This is the essence or interpretation of chemism, viz. the 
creation of new elements out of the old, by the reduction 
of these to the nature of the primary bodies. 

852. Chemism, which separates or combines, ranks a 
step higher than the process of solution, which has the 
power only of heterogynizing, but not of separating. 
Thus the electrical spark separates and combines in com- 
bustion, while the tension of air enforces only evapora- 
tion. Chemistry drives the elements to their utmost. 
In water the oxygen is the predominating ; it becomes, 
however, perfect first m the acid of salt. In the earth 
the body of gravity prevails; but it becomes first of all 
predominant in soda. 

853. The opposition of the two primary bodies has 
been represented in the two inferior elements as chemi- 
cal tension, and the combination of these primary ele- 
ments is a chemical product. 

854. Chemism is moreover a process of combustion, 
in which, however, a whole element supplies the place of 
oxygen, and a whole element the place of the base. It is 
an elementary process of combustion. 

855. Chemism is the metatype of primary creation, 
both from its being a material process of combustion, as 
from its creating new elements. It is the union of the 
antagonism between eether and terrestrial matter occur- 
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ring within the circle of the terrestrial elements. Che- 
mism is a true conversion of substances according to 
their fixation. 

856. All chemism takes place only in water; not 
only because the particles can move therein, but because 
chemism is a process of combustion of the elements 
themselves. ‘The inferior elements, however, such as water 
and earth, can only undergo combustion with each other, 
because the two are moreover related to each other as 
ether and mass ; or as oxygen and base, for the two, so 
to speak, have ‘become unipolar. Without Fluid and 
Solid we cannot think of chemism. 

857. The chemism of air is in the beginning electri- 
city and then the true process of combustion ; both are 
similar, but different in position. In the process of com- 
bustion both elements are unipolar in the air, thus moie- 
ties; but in chemism two elements unite so as to con- 
stitute a Whole. ‘The product of air-chemism is water, 
as the product of earth-chemism is salt. Water and salt 
fall into one position, but transcend each other, even as 
the process of combustion invades the province of chemism, 
The relation of electrism to chemism has now been ex- 
pressed in the clearest manner. The one is chemical 
tension of air, but chemism is the electrical tension of 

, | earth and water. 
858. Chemism is related to magnetism, as salt is to - 

metal, as the sedimentary to the primary periods. The 
is the sedimentary period is a product of chemism, 
as the whole primary period is a product of magnetism ; 

‘salt and metal are only the last evolution of these 
periods, and the products for whose sake all the pre- 
ceding actions and formations have taken place; granite 
and lime with their ramifications, are but the stems, 
upon which metal and salt are borne as blossoms. 

~___859. Magnetism _and_chemism—are thus the creating 
~ agents for the solid nucleus of the earth, and through 

both is it completed. The process of earth-formation is 
a magneto-chemism. 

860. Regarding the earth as an entire crystal, mag- 
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netism is the Determinant of its polar axes and polar 
radii, while chemism is the same in respect to its integral 
arts. 

4 861. All terrestrial action is an interchange of these 
two functions or souls, which are none other than the 
living gravity and the living light upon the planet. 
The electricity, like the heat, only maintains them in 
eternal tension or extension. | 

862. Chemism is the process of space, density, qui- 
escent heat; therefore the latent heat or the temperature 
must change in every chemical process. Chemism is 
related to magnetism, as heat is to gravity, to elec- 
tricity like as to light. Crystallization is point, magnetism 
line, electrism surface, chemism cube, or expressed 
according to their powers: O°, O', O*, O%. 

863. Nothing can become solid without taking water 
into admixture with it. This water is the water of 
admixture. Nothing also can assume form, without 
taking water into itself—water of crystallization. 

864. In so far as magnetism is active in crystallization, 
it renders the water identical, basic, and this therefore 
becomes solid; the water is not as water in a crystal, 
but it first becomes so by separation. | 

865. All chemical processes are based on the union 
of bodies, which are elements, but which, like acids and 
alkalies, have assumed the nature of the primary bodies. 

866. The elective affinities are based upon the _polar- 
izibility or transmutability of the Fluid and the Solid into 
the primary bodies. That is decomposed and combined, 
which durmg admixture maintains the animation in the 
strongest degree unto the origin. What cannot be so 
reduced, is precipitated, as is silex. The chemism is a 
bin-elementary process, and therefore constitutes the 
termination of this period of creation, or of the mineral 
kingdom. So soon as a tri-elementary process originates, 
the products pass over into a new kingdom. 

i 12 
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PART III. 

BIOLOGY—OF THE WHOLE IN SINGULARS. 

A—ORGANOSOPHY. 

I.—ORGANOGENY. 

A. Galvanism. 

867. If we take a retrospective glance at the develop- 
ment of the planet, we find that it commenced with the © 
simplest actions, and then assumed a more elevated cha- 
racter by gradually drawing together several actions and 
letting them work in common. In magnetism the earth- — 
element alone was active, and this having freed itself 

‘nant from the other elements by crystallization, asserted itself 
as a particular form upon the planet. By this single 
act of the planet, an extensive series of positions or 

wale numbers originated, which may be called mineral indivi- 
OK | duals. 
z 868. Up to the formation of the solar system or of 

.the planet, the character of creation is analytic. ‘The 
aS hree primary ideas emerged from each other as gravity, — 
- light and heat, and appeared as fire. These three 

Silo wal nited actions emerged again from each other and be- 
; chambre air, water and earth, which together make up the 

lanet. This was therefore the descending creation. 
hy canal from and after this period, the character of the de- 
Hee, velopment of the planet becomes synthetic, for the divided 

elements again united with each other. By synthesis 
only or by combination of the elements does the planet 
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progressively advance, and by it only does it divide into 
lesser planetary masses or bodies, called zudividuals. 
This is the ascending creation. 

869. To the earth-element, in which the active mag- _ 
netism_is isolated, comes the element-water ; and by the 
identification of both into ove body, a new process is 
evolved, which we have recognized by the term chemism— 
salt. Then the earth-element combines with air and 
becomes an Inflammable, in which the process is lke- 
wise extinguished and only a dead product is left—the 
zinflammable. Then it combines with fire and is con- 
verted into ore. ‘There never originates therefore from 
the twofold combination of the earth-element with any 
other element, but one product, that namely in which 
the Earthy obtains the preponderance, or a mineral. 

870. Zwo elements only belong to the essence of 
chemism, and they indeed are the two lowest, the ele- 
ments carbon and oxygen, both bemg reduced to their 
primary condition, i.e. to that of an alkali in natron, 
and an acid in the hydrochloric or that of common 
salt. 

871. As the principle or rationale of chemical action 
consists only in the potentiality of two elements to re- 
vert to their polar, or the oxygenous, condition, this 
action must thus become extinct, so soon as the creation 
of the new or secondary element has resulted. For if 
the tension equalizes itself in the two, and the two only be 
coexistent, so in accordance with the compensation no new 
tension can originate, and yet such is the groundwork 
of all chemical action. The result of the chemical pro- 
cess is consequently death; and furthermore, because it 
is also a simple bin-elementary process, it cannot be the 
owe goal or limit attained by the development of the 
planet. 

872. The next stage to which the genesis of the planet 
ascends consists in the bin-elementary processes being as- 
sociated with the ¢hird terrestrial element. In this 
manner a process originates in which the powers of 
earth and of water marry or conjoin with the power of 
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air, and thus originates a chemical power or chemism, 
influenced by the air. 

873. The chemism, when influenced by air, is one of 
ee a perpetual character; for this power dies only because 
/ » | the tension of its two elements is balanced or equalized ; 

the influence of the air is, however, none other than the 
-\ constant renewal of the tension. 

874. Now, the process of tension in the air is electrism 
-7 or that action in which the two poles being devoid of 

ug indifference range opposite to each other, can therefore 
never unite, and the end attained by which is oxydation. 
The new process is consequently a chemical power con- 
stantly excited by electrism—it is an electro-chemism. 

ye % ©(Hd. Ist, 1810.) This composite process is known under 
mt the name of Galvanism. 

3, 875. Hereby the galvanism has been most rigorously 
Ree and characteristically separated from the chemism, and the 

_ succession of stages been exactly indicated. By the 
accession of a single but higher nature-factor, namely, the 

SB air, chemism advances one and only one stage higher. 
~~. We have consequently made no leap or abrupt transi- 

ion in tracing out our genesis of nature. Magnetism is 
e uni-elementary, chemism the bin-elementary, galvanism 
e tri-elementary process of the planet, in so far as it is 

fpecupied with its own evolution, or that of the Solid. 
= YY 876. Considered in relation to the result and also the 

internal nature of the process, galvanism is in no wise 
different from chemism, but only im reference to the 

tile, continuance of the tension. ‘The fluid and solid are in 
cule, both the co-equal media or means; the decompositions, 
_..- separations and combinations also, are alike in both. 
aeiatn The air has no other office than to sustain the opposition, 

which in chemism proceeds through the difference of the 
‘ two unipolar elements, acid and alkali. 

877. The air maintains this animosity of the elements 
only by oxydation, and so far takes part in the contest 
like a fellow-combatant; yet this invariably happens 
only, while the water is preserved by these means in its 
primary condition, that of the acid. The air breathes life 



ORGANOGENY. 181 

only into the chemical body, without being body itself. 
No galvanism therefore continues, if it be denied the 
access of air. The chain or column enters it is true into 
tension also without air, but remains only for a short 
time in that state, or so long only as there is a trace of 

_ oxygen in the water. 
878. Galvanism, as a tri-elementary process, repre- 

sents the planet in its fofality. The galvanic column is 
an entire planet, a planet upon the planet, the planet 

- individualized. 
879. The individual, taken in a strong sense, is an 

entire planet taken up into Singulars, a triplicity of 
the elements in the particular or special unity. In gal- 
vanism there consequently issues forth for the first time 
an individual, which is equivalent to a cosmic totality. 
Galvanism is the metatype of the planet. All other 
and profounder processes are not total im character, 
nor metatypes of a whole system, but only moieties 
thereof. 

880. The planet, regarded in itself, in its three 
elements, apart from its relation to the sun, is a galvanic 
body, a column, just as inversely this is a planet. 

881. The attributes, which consequently belong to 
the planet, abstractedly from the sun, must belong to 
every galvanic process, or to such a body. The planet 
_is a Whole included in itself, and thus is galvanism. The 
latter acts only in a closed chain, or only by its 
own body or its materiality forming oze circle that 
returns into itself. The three elements are mutually 
self-excited and moved, and that mdeed from internal 
causes, though not apart from external conditions. Thus 
galyanism is like an individual planet. 

B. Primary Organism. 

882. An individual (total, self-included) body, excited 
and moved by itself, is called Organism. Organism is 
what individual planet is. The metatype of the planet 
is organism ; or a planet upon the planet is organism. 
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The planet is not itself an organism, because it is not 
individual or galvanic in every point. | 

883. The self-excitation of the individualized elements, 
is called life. 

.» 884. Galvanism is the principle of life. There is no 
~ other vital force than the galvanic polarity. The hetero- 

geneity of the three terrestrial elements in a circum- 
scribed individual body is the vital force. The galvanic 
process is one with the vital process. 

885. Organism is galvanism residing in a thoroughly 
homogeneous mass. ‘The galvanic column is no organism, 
because it only admits the galvanic process just as the 
planet does, in individual places. A body only, which 
is zinc-pole, silver-pole and moist pulp at every conceiv- 
able point, is an organism. A galvanic pile, pounded 
into atoms must become alive. In this manner nature 
brings forth organic bodies. 

886. Hlectrism has a basis ; it is the air. Magnetism 
has a basis; it isthe metal. Chemism has a basis; it is 
the salt. So has galvanism a basis ; it is the organic mass. 

887. Accordingly, what would be organic, must be 
galvanic; what would be alive, must be galvanic. Life 
is not different from organism, nor also from galvanism. 
For life is verily the vital process. But the vital process 
is an organic, galvanic process. Galvanism lies at the 
basis of all the processes of the organic world. ‘They are 
either modifications of it, or only its combinations with 
other and still higher actions. A living thing, which is 
not galvanic, is a nonentity. 

888. With galvanism consequently the first step has 
been made out of the inorganic into the organic king- 
dom. Every aught of nature, which has hitherto origi- 
nated, is imorganic. These, however, were mere indi- 

~ vidualities. The character of the Inorganic consists 
consequently in something being a Singular, a moiety, 
or ametatype of a Singular; the character of the Organic 
in its being the metatype of a whole or round number. 
Organic things are internal self-exciting numbers; the 
inorganic things are fractions. 

a 
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889. Every fraction is dead. No moiety can attain 
to life, for it does not receive its complement. What is 
simply fluid, cannot be organic, because it is not the 
totality of the planet. What is simply solid, cannot be 
organic. It is only a third of the organism. Every 
organism is produced according to the laws of galvanism, 
according to the law of the triplicity. 

890. As the terrestrial magnetism is indeed only one, 
but includes an infinity of magnets, which are rendered 
manifest in the progress of the earth’s life; so also in 
the great galvanism of the earth an infinite number of 
subordinate galvanic triplicities reside inclosed, which 
become gradually detached, and, instead of the universal 
galvanism, represent an infinity of mdividual galvanisms. 
The universal galvanism cannot exist, without establish- 
ing itself as an infinity of individual galvanisms. As . 
magnetism is only associated with the net of metallic * 73- 
veins, so is the absolute only, with the universality of its 
finite positions. ‘The number of organisms is imfinite, 
both im coexistence as also in consecutive existence. 

891. An organism is an individual in the rigid.sense 
of the word, because it is ruied, so soon as one of its 
three members parts from the rest. In this sense only 
are there properly speaking organic individuals. 

892. If we do not confine indivisibility to what is 
mechanical, but extend it also to the chemical; indivi- 
duals may be likewise granted to the mineral kingdom. 
The minerals are chemical individuals ; for by separation 
they are likewise annihilated as such, and moreover the 
relation of mixture of chemical bodies is not one of an 
arbitrary kind. ‘The gray ores are a definite mixture of 
sulphur and antimony, and are thereby individuals. The 
silver, lead, and copper, that are accidentally mixed in 
this compound, do not at all alter the individuality, and 
by no means prove a capacity residing in the matters for 
mixture in all conceivable numbers. Such a mixture 
would be a medley only. In plants and animals casual 
component parts occur also frequently. Thus the indi- 
viduality of the ruby-silver appears to consist in the defi- 
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nite mixture of sulphur and arsenic, with the addition 
perhaps of antimony. The silver is only mingled with 
it, and therefore present in all numbers. The same 
holds good of the bi-sulphurets of iron, and the glance- 
ores. (Ed. Ist, 1810.) 

Creation of the Organic. 

893. It has been demonstrated from the genesis of 
the Organic, that its essence consists in the universality 
of the planetary processes. Every organic individual has 
essentially three processes in itself, which must be regarded 
as its fundamental processes, whereof no one can ever be 
wanting. Seeing, that if this be the case, the body is 
only a.chemical or magnetic, a crystallized carcase. 

894. The first three planetary processes, namely, the 
earth-process, water-process, and air-process, or the form- 
ong, chemicalizing, and electrifying or oxydizing processes, 
are also the first three vital processes. 

895. It has been shown, that with every new process 
and with every new combination of processes, the mate- 
rials also of the same were altered, ennobled, rendered 
more composite, and thereupon also more decomposible. 
Herein also nature advances consecutively and creates 
new materials for the organic world. 

896. In the metamorphosis of the earths, when the che- 
mism was added to the process of formation, not only the 
alkalinity and acidity issued forth in the calcareous earth 
and the salts, but the pure Earthy also became free from 
fixity, and manifested itself as carbon in the carbonic acid. 

897. The last product of an antecedent stage is always 
the basis of that which is subsequent. Zhe fundamental 
matter of the organic world is consequently the carbon. 

a. ELEMENTARY BODY——PRIMARY MUCUS. 

898. If in this carbon the three processes of the 
planet, namely, the formative or its special, the chemi- 
calizing or fluidizing, and the electrifying or oxydizing, 
process, concentrate themselves, and are present with all 

eo el 
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their energy in every atom of the organic body; so | 
must the mass of carbon be at the same time solid, | 
fluid, and aerial, oxydizable in every spot, and thus also 
soft. Now a carbon mixed identically with water and \ 
air is Mucus. 

899. Mucus is oxydized, hydrated carbon; or expressed 
in purely philosophical language, mucus is the univer- 
sality of the minerals and elements, or the synthesis of 
earth, salt, Inflammable, and ore in water and air. 

900. Every Organic has issued out of mucus, is naught 
but mucus under different forms. Every Organic is 
again soluble into mucus; by which naught else is 
meant, than that the formed mucus becomes one devoid 
of form. 

901. The primary mucus, out of which every thing or- 
ganic has been created, is the sea-mucus. 

902. Mucus belongs originally and essentially to the 
sea, and has not been mixed with the latter through the 
dissolution in it of putrefying substances. 

903. The sea-mucus has originated in the progress of 
planetary development, like the calcareous earth has with 
the carbon and like the sea-salt. As little as this could 
have entered the sea originally through solution of rock- 
salt ; so little could the mucus through the perishing of — 

“animals and plants, for none of these were yet present, 
but could be first developed, only with the production of 

- this mucus. 7 
904. The sea-mucus was originally generated through 

the influence of light and by the denudation of the crude 
masses, especially of the earths and salts, which was 
thereby effected ; while with the metals and Inflammables ' 
ranging opposite to these, the carbon thus became free, 

fA 
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and. betook itself as carbonic acid to the water and air. ne 
Thus also has salt been produced. 

905. The sea-mucus, as well as the salt, is still pro- 
duced by the light. Everything takes place through the 
differentialization, or by the absolution of fixed poles on 
the earth-element. Light shines upon the water, and it is 
salted. Light shines upon the salted sea, and it lives. 
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906. All life is from the sea, none from the conti- 
nent. 

907. All mucus is endowed with life. 
908. The whole sea is alive. It is a fluctuating, ever 

self-elevating and ever self-depressing organism. 
909. Where the sea-organism by self-elevation suc- 

ceeds in attaining unto form, there issues forth from it a 
higher organism. Love arose out of the sea-foam. 

910. The primary mucus was and is still generated in 
those very parts of the sea where the water is in contact 
with earth and air, and thus upon the shores. 

911. The first creation of the Organic took place, 
_ where the first. mountain summits projected out of the 
water; and thus indeed without doubt in India, if the 
Himalaya be the highest mountain. 

912. The first organic forms, whether plants or ani- 
mals, emerged from the shallow parts of the sea. 

913. Man also 1s a child of the warm and shallow 
parts of the sea in the neighbourhood of the land. 

914. It is possible, that Man has only originated on 
one spot, and that indeed the highest mountain in India. 
It is even possible, that only one favorable moment was 
granted, in which Men could arise. A definite mixture’ 
of water, definite heat of blood, and definite influence of 
light must concur to his” production ; and this has pro- 
bably been the case cae in a certain spot and at a certain 
time. 
+ 915. The first men were the littoral and mountainous 
inhabitants of warmer countries, and found therefore at 
once reptiles, fishes, fruit, and game for food. 

CHANGE. 

916. The number of individual organisms is not 
persistent. | For they are verily only products of a 
ceaseless polarization or a constant evocation of poles in 
the great galvanism, positions of the general galvanism 
in time. ‘Thus, as the poles change, so also do the 
organic individuals. The kingdom of organisms is an 
iron bar, im which the magnetic poles originate and 
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vanish or change, according as the polarizmg magnet is | 
removed. Organisms change, because they are numbers, 
thoughts of God. 

917. The process of change in organic individuals is 
that of their destruction. | 

918. But this destruction is as nothing for nature. 
There originate again in the same moment other organisms 
in other situations. The process that destroys the poles is 
only one that effects their change. 

919. The world-organism only is eternal, and devoid 
of change, with the exception of that which is within its 
poles. It can itself change with no other, because it is 
only one. 

920. No individual organism is eternal, because it is 
only a changing pole of the world-organism. 

921. There is no constancy in the individualities. 
Change only is persistent. 

922. The world only is persistent. Nothing in it is 
constant. Were individuals not to perish, but live for 
ever, the world must then die; for the life of the world, 
like every life, consists only in the change of poles. 
Individuals could in no way therefore continue alive, if 
the world were to remain alive, because this is only pos- 
sible through change of the individuals, which are its 
organs; nor could they, were the world to die, because 
the totality of individuals is the world itself. 

923. Death is no annihilation, but only a change. 
One individual emerges out of another. Death is only © 
a transition to another life, not unto death. 

924. This transition from one life to another takes 
place through the primary condition of the Organic, or 
the mucus. 

925. If new individuals originate, they could not 
therefore originate directly from others; but.they must 
be redissolved into mucus. Every generation is a new 
creation. 

b. FORM—GLOBE. 
926. The organism is a metatype of the planet and 
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must also have the corresponding form. It is the Sphere. 
This results also from the combination of the three 
actions, which being in equiponderance could “eset pro- 
duce the globe. 

927. The sphere must commence with the idea of the 
point. For the idea of the sphere is the idea of the 
centre, which is a poimt. ‘The point, however, is not 
different from the sphere. It is only the infinitely small 
or minute sphere. 

928. The primary mucus is globular in form. The 
primary mucus does not swell into a single sphere, but it 
divides into infinitely numerous spheres. For were it 
only one sphere, it would be the planet itself. But it 
is an individual, or only one sphere in the great sphere. 
The idea of the great sphere consists however of an 
infinity of small spheres. 

929. The primary mucus consists of an infinity of 
points. This admits of being proved by its mode of 
origin. It is formed on the limit between water and 
earth, consequently in a line. This line, however, 
becomes constantly dissevered by disquietude, and 
divides therefore necessarily into infinitely numerous 
points. | 

930. The primary Organic is a mucous point. 
931. The organic world commences not merely with 

one point, but with infinitely numerous points. Where 
earth, water, and air are found in ove spot, there also 
is an organic point. : Tf 

932. The organic points origmate upon the surface of 
the earth, not in it, and not in the air. For only between 
earth and air do all three elements enter into collision. 

PRIMARY VESICLE. 

933. Through the oxydation of the air an opposition of 
the component parts, or of the Fluid and Solid, issues 
forth in the organic point, and these mutually conditionate 
each other. The Fluid and Solid cannot, however, be 
otherwise conditioned, seeing that the former is the 
Contained, the latter the Containing. The Solid is only a 
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precipitate from the Fluid wrought by the influence of the 
air. The air, however, is externally related to the 
mucus-point. The Solid can therefore originate nowhere 
else than between the Fluid and the air. It consequently 
surrounds in accordance with its genesis the Fluid. The 
physical cause thereof is naturally the oxydation of 
mucus upon its periphery. A globe, the middle of 
which is fluid, but the periphery solid, is called a bladder 
or cyst. 
34. The first organic points are vesicles. The 

organic world has for its basis an infinity of vesicles. 
(Ed. Ist, 1813. §. 922.) 

INFUSORIA. 

_ 935. The mucous primary vesicle may in a philosophi- 
cal sense be aptly called infusorium, like as we designate 
the primary condition of the embryo, by the word vitellus. 4+‘ 
Now are we making use of definite expressions. 

936. Everywhere, where the three elements coope- 
rate, are infusoria present—thus upon the sea-shore, the 
tide-mark or strand, and shallow watery places. 

937. The infusorium is a galvanic point, a galvanic 
vesicle, a galvanic column or chain. 

938. In every infusorium there is triplicity of the 
poles, or properly speaking, of the processes. Each one 
maintains itself by the nutritive, digestive, and respiratory 
process, or what amounts to the same, the infusorial 
globule of mucus assumes a figure, its peculiar fluidity is 
formed in its interior, and it becomes oxydized. As is 
well known, no infusorium can live without moisture, 
and none if the access of air having been prevented, or 
the water boiled, it is freed from the air and the Earthy. 

939. If the organic fundamental substance consist of 1 
infusoria, so must the whole organic world originate 
from infusoria. Plants and animals can only be meta- 
morphoses of infusoria. 

940. This being granted, so also must all organizations 
consist of infusoria, and during their destruction dissolve 
into the same. Every plant, every animal is converted 
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by maceration into a mucous mass; this putrefies, and 
the moisture is stocked with infusoria. 

941. Putrefaction is nothing else than a division of 
organisms into infusoria, a reduction of the higher to 
the primary, life. — 
942. Organisms are a synthesis of infusoria. Their 

generation is none other than an accumulation of infinitely 
numerous mucous points, mfusoria. In these the 
organisms have not forsooth been at once wholly and 
perfectly depicted as on the smallest scale, nor contained 
in a state of preformation; but they are only infusorial 
vesicles, that by different combinations assume different 
forms, and grow up into higher organisms. 

THEORY OF GENERATION. 

943. The theory of generation is in ¢Ais sense a syn- 
thetical and epigenetic, not an analytic. 

944. The theory of preformation contradicts the laws 
of nature’s developement. 

94.5. Generation is a successive formation, both in 
relation to the quantity as well as the quality, and the | 
specific organs. It having been preposited, that an 
organism has several organic systems, so must these 
range according to their importance, and like the systems 
of nature, behind each other, and be also developed in 
this order. As the whole of nature has been a succes- 
sive fixation of zether, so is the organic world a successive 
fixation of infusorial mucus-vesicles. ‘The mucus is the 
eether, the chaos for the organic world. ‘The semen of all 
animals consists also of infusoria; the same may be said 
of the vitellus. The pollen of flowers consists in like 
manner of microscopic vesicles with globules, which have 
a life of their own and move themselves in water. Many 
confervee indeed divide evidently imto a multitude of 
living, self-moving globules, which, after they have 
swam about for some time, again unite to form a stem of 
conferva. 

946. Every generation consequently commences a 
priori or from the beginning. The organic substance 
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must again be dissolved into the original chaos, if any 
thing new should reoriginate. 

947. Out of an organic menstruum only can a new 
organism proceed, but not one organism out of the other. 
A finished or perfect organism cannot gradually trans- 
form itself into another. 

948. The generative juices, or semen and vitellus, 
are none other than the total organism reduced to the 
primary menstruum. 

949. Physically regarded also every individual origi- 
nates only from the Absolute, but no one out of the 
other. ‘The history of generation is a retrogression into 
the Absolute of the Organic, or the organic chaos— 
mucus, and a new evocation from the same. 

950. This development from mucus is only applicable 
however to the generation of the perfect organisms, but 
not to the origin of the organic body, or the infusorial 
mass. ‘lhe former originate only from an organic mass 
that has been already formed ; but the infusorial mass, 
as constituting the organic primary bodies, cannot have 
originated in the same way. It does and must originate 
directly from the Inorganic. For whence can the organic 
matter have otherwise proceeded ? 

951. The infusorial mucus-mass originated, as has 
been already remarked, at the moment when the earth’s 
metamorphosis was at an end; at the moment, when 
the planet succeeded in so brging together and identi- 
fying all the elementary processes, that they were all , 
together or at one and the same time in every point. 

952. Hence the organic primary body originated also 
by synthesis, not by analysis, if regard be paid to its 
factors. But do we consider this substance as _ first 
emerging into view, when the coarse, abundant, isolated 
materials, such as earth, metals, Inflammables, and salts 
had separated themselves from it; that this organic 
primary body then remained behind as it were for the 
first time: it has then originated through analysis, or 
was preformed ; but so preformed as are also the metals, 
and as is everything. It need scarcely be observed, 
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that this last separation from out the Earthy is the carbon, 
the dissolution of the earths into atoms, and thus again 
into points or globules susceptible of form. 

953. Everything is preformed in ether, like as every 
Mathematic is preformed in zero, every Active in God ; 
yet for that very reason nothing individual is preformed 
therein ; but it originates first through fixation of poles 
on the substance. ‘This is the true meaning of the origi- 
nal generation of the Organic. 

954. This origin of the organic primary bodies [ | 
designate Generatio originaria, Creation. 

955. But mfusorial vesicles can also originate by mere 
division of larger organic carcases, and these can again 
originate as well through the combination of these 
secondary as of the primitive vesicles, or as it were by 
coagulation only, such being the case indeed in the intes- 
tinal worms also. I nominate this generation, Generatio 
@quivoca. 

956, All generation is Generatio e@quivoca; whether 
imparted by sexes or not. For the generative juices 

* of the sexual organs themselves are naught else than 
organic primary mass, and have originated by division. 

957. There are only two kinds of generation in the 
world. The creation proper and the propagation that 
is sequent thereupon, or the Generatio originaria and 
secundaria. 

958. No organism has been consequently created of 
larger size than an infusorial point. No organism is, nor 
has one ever been, created, which is not microscopic. 

959. Whatever is larger, has not been created, but 
developed. 

960. Man has not been created, but developed. So 
the Bible itself teaches us. God did not make man 
out of nothing; but took an elemental body then 
existing, an earth-clod or carbon; moulded it into 
form, thus making use of water; and breathed into 
it life, namely air, whereby galvanism, or the vital pro- 
CeSs arose. bia 

961. The original origin of organization has been im- 
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parted by the co-operating influence of heat and light. 
By the heat, because without this no galvanic and no 
chemical process is possible; further, because heat is the 
totality of ether, the moved ether, the ztherial air, and 
thus the menstruum of all action. But the heat is 
not sufficient to animate the three terrestrial elements, be- 
cause it imparts only the possibility of procedure and of 
action; while it does not differentialize, nor posit tension, 
but maintains everything in identity, fluidity. In the 
heat alone every thing must become fluid and finally 
decompose. Unto heat therefore the accession is yet 
necessary of the Cosmic-differencing, or the light. ‘The 
ay inspires the body aed at by heat with life,/ 
ntagonism, polarity. “2 
962. The ether imparts the substance, the’ heat the 

_, form, the light the life.* (Oken first started this opi- 
nion in his work, ‘Die Zeugung,’ Frankfurt, Wesche, 
18035.) 

es Processes of the Organic. 
963. The life of the organic body is not a single but 

a threefold action, consisting of the actions of the three 
terrestrial elements, which become the three fundamental 
processes of the body, or of life, and in which ¢hree pro- 
cesses galvanism consists. 

]. EARTH-PROCESS, NUTRITIVE PROCESS. 

964. The magnetic earth-process is virtually the 
formative; and in organic bodies is called the nutrient, 
process. 

965. The process of nutrition is the principal process 
in the organic world. Its product or its basis is the 
fundamental mass of the body itself. As crystal and the 
process of crystallization are related to each other, so are 
the body and the process of nutrition. 

966. The process of nutrition is the sustaining, and 
proper fundamental process of the organism. 

967. It is present entire and indivisible in every part 
of the body. Whencesoever it is ablated or withdrawn, 
there is death. 

13 



194 BIOLOGY. 

968. It operates according to the laws of crystal- 
lization. 

969. Its very forms are crystals modified by the or- 
ganic mass or, what amounts to the same, by the 
other processes combined therewith. The organic body 
is an accumulation of an infinity of (organic) crystals 
(cells). 

970. In the planetary process of formation, which is 
a process of crystallization, the organism is continually 
comprehended. It is the planetary body ever becoming ; 
the latter is an organic body, which has ceased to be- 
come. 

2. WATER-PROCESS, DIGESTIVE PROCESS. 

971. Another action, that helps to constitute the or- 
ganic body, is the chemism, which is not only the process 
of liquefaction, but the process also of the formation or 
creation of new organic matter. It is known to us un- 
der the name of Digestive process. 

972. The digestive process elevates the Inorganic up 
to the organic mass, like the chemism has converted the — 
Earthy into carbonate of lime and finally into muriatie 
natron. ‘The digestive process is the process of the for- 
mation of mucus. Regarded philosophically the nutritive 
juice (or chyle) is naught else than mucus. This is also 
correct in a physiological point of view. 

973. The digestive process is the second organic pro- 
cess, in so far as it has been fashioned after the type of 
the water; but the first, in so far as every Organic has 
originated out of water. 

974. As forming only the mucus it is not directly dis- 
tributed in every part of the body like the nutritive pro- 
cess, which is the body or planet itself. But it inter- 
poses, or is mediate, everywhere. 

975. As the water of the planet is related to the 
continent or earth’s nucleus, so are the digestive matters 
or the mucus of nutrition to the body. The Earthy, 
however, is the principal mass of the planet, upon which 
the others have been supported. So is the nutritive body 
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the principal mass, upon which the digestive body has 
been supported. 

976. No organism is conceivable without a digestive 
process. 

3. AIR PROCESS, RESPIRATORY PROCESS. 

977. The action of the air finally settles down also 
im mucus. It is that which sustains the constant hete- 
rogeneity of the organic factors, the electrical tension. 
The electrical tension has, however, oxydation for its 
result. ‘The organic process of electricity is thus at the 
same time a process of oxydation. It is called Respiratory 
process. 

978. Without respiratory process, no organism is 
conceivable. By its influence difference has been induced 
in the chyle, and by this difference only does the latter 
become decomposible or serviceable for the process of 
nutrition. 

979. The respiratory process is also present not im- 
mediately in every part of the body, but only mediately. 
It is the atmosphere of the body. 

980. The mutation, which the juices undergo through 
the process of respiration, is none other than an emer- 
gence from their state of indifference. Thereby each 
point of the juice becomes polar towards every other ; all 
are mutually attracted, all repelled, whereby a decisive 
vortication originates. 

981. As every globule of sap or mucus is indifferent, 
it has thus naturally an affinity for air. The air itself 
is comprehended, like the water and the earth, in the 
organism. And thus it may with full force be said; 
that the organism is elevated by respiration to the ele- 
ment air, by digestion to the element water, by nutrition 
to the element earth. So that respiratory process = 
air-process, digestive process = water-process, and nu- 
tritive process = earth-process. 

982. ‘The first three organic processes are consequently 
true synotypes of the planetary processes—are planet- 
forming processes in miniature in individuals. The funda- 
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mental organism has thus been shown to be in its ap- 
parent processes a synotype or likeness of the planet ; 
in other words, a microscopic planet. 

983. These three processes constitute the galvanic 
process. Making use of the éxpressions applied to the 
inorganic kingdom, we found the organism to be a com- 
bination of magnetism, chemism, and electrism ; while in 
organic parlance it is a nutritive process, maintained by 
respiration and digestion. The processus nutritorius, 
digestivus, respiratorius, together constituting galvanism. 

4. MOTION. 

984. Motion is no peculiar or self-persistent process, 
but the necessary manifestation of galvanism. Motion 
has been established with the three organic fundamental 
processes. 

985. Every motion depends upon the galvanic pro- 
cess. ‘l'aken in a strict sense, there is no process of 
motion, but motion only. For motion is verily but the 
phenomenon of galvanism. ‘The process of motion is 
synonymous with the galvanic process. 

986. The galvanic process is a process of motion ef- 
fected in circles, in its own factors, in its planet, but not 
from without ; it is consequently an actual vital process. 

987. As the process of motion is the phenomenon 
common to all three organic fundamental processes, so is 
the whole organism characterized by it. The essence of 
the Organic depends consequently upon its automatic or 
self-motion. 

988. Self-motion is the only, but essential and ulti- 
mate, distinction between the Organic and Inorganic. 
(Ed. Ist, 1810. § 904.) All other distinctions that 
have been advanced do not suffice ; because they do not 
comprehend the totality of the organism, nor the three 
fundamental processes in ove phenomenon, but only in- 
dividual attributes. 

989. A circumscribed, closed mass, which moves 
itself, is an organism. The perpetuum mobile is only 
the organism. 
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990. Every Inorganic moves not itself, but is only 
moved by external influences; because every Inorganic 
is only a part of a whole. 

991. The organic motion is present and possible in 
every point of a body. A mass that is automatic, or 
thoroughly moved by itself, is an organism. 

992. The Inorganic consists in motion having vanished 
from it, and in being simply mass. But the Organic 
consists exactly in this alone, namely, that the Massive 
has disappeared, or that the mass is in constant motion. 
The Organic becomes destroyed, so soon as motion dis- 
appears in it; the Inorganic is destroyed, so soon as mo- 
tion enters it. Motion is therefore the soul, whereby 
the Organic is elevated above the Inorganic. 

2. ORGANOGNOSY. 

Division of the Organism. 

PLANETARY AND COSMIC ORGANISM. 

993. Hitherto we have regarded the organism merely 
in a general point of view; namely, as regards the sub- 
stance, form, and processes, which must indiscriminately 
occur in every organism. We have seen that it is com- 
posed of at least ¢hree elements, the earth, water and 
air. ‘There is still, however, one combination that is pos- 
sible and therefore also actual, namely, with the ether 
or the fire. 

994. The organic world has two stages in its develop- 
ment. Upon each stage, however, it is the totality or sy- 
notype of nature, yet is different in each. 

995. The organism represents the whole solar system ; 
but this divides into two stages. The lowest of these 
is the Planetary, or totality of the Earthy, Aqueous 
and Aerial; the higher is the Solar or Cosmic, namely, 
the totality of earth, water, air and fire. Thus there is 
a tri-elementary and a quadri-elementary totality. As 
the first is already an organism, so much the more too 
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must be the second. ‘Thus there must be one organism, 
which comprehends indeed all systems in itself, but with 
the preponderance of the Planetary; and one with the 
preponderance of the Solar. 

996. In the planetary organism the eether-systems will 
be either wanting, or only indicated as mere projections ; 
they are there only, in so far as the planet itself is not 
without light. In the solar organism, however, the 
planetary systems are subordinate to the ether processes ; 
the former are only there, because the sun cannot be 
without planets. In the planetary organism the ether- 
system has only been taken up into the Terrestrial ; but 
in the Solar the Terrestrial has been taken up into the 
ether. 

997. In the planetary organism all the processes 
launch out into production or alterations of the matters ; 
it is a chemical organism; in the solar organism there 
are processes, which neither change, nor produce matters, 
it may be therefore styled light organism. 

998. The chemical organism is associated with the 
earth, the spiritual with the water and air; the former 
must therefore consist principally of carbon, the latter of 
the combination of oxygen with hydrogen, and thus 
of nitrogen. 

999. The carbon-organism must moreover in accord- 
ance with its import be associated with the Inflammables 
and metals, and through these with the silicious earth. 

1000. The nitrogen-organism on the contrary with 
the salts and calcareous earths; thus we have silicious 
organisms and calcareous organisms; Inflammable or- 
ganisms and salt organisms. From this it is already clear, 
that the planetary or primary organism is not general, 
nor indefinite, but the p/ant ; for no General or Indefinite 
has existence. ‘The solar or quadri-elementary organism 
admits in like manner of being recognized as animal. 
This is the philosophical deduction. But there is also a 
physiological, which conducts to the same result. 

1001. The mucus-vesicle can feasibly pass into two 
kinds of condition only. It either remams in the water, 

2. 
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or is cast upon the shore, or in the mud. In the last 
case it continues to lie, and is only supplied with light, 
and oxydized by the air upon the upper side; in the 
first case, on the contrary, it rolls about constantly in 
the water, and is alternately illumed and oxydized upon 
all sides. The first vesicle thus obtains a single axis 
from above downwards, between light and darkness ; 
the second on the contrary gains a multitude of axes 
from without inwards, where it is alone dark and deoxy- 
dized. The first is thus devoid of any middle point, and 
finds its centre of gravity only in the middle of the 
earth, while the latter acquires its centre of gravity in its 
Interior, and this renders the Interior polar towards all 
points of the circumference. . The plant is only one axis, 
or from having no middle point, is properly only one 
radius, which has its centre in the centre of the earth; 
the animal is an infinity of axes or radii, which concur 
or converge in the creature itself ; the plant is an inverted 
cone, the animal an infinity of cones or a globe. 

1002. Thus the planetary organism originates, if the 
primary vesicle having been taken out of the water is 
given up to the earth, to immobility and to darkness. 
But the light-organism arises, if the primary vesicle con- 
tinue in water, or in the Moveable and Diaphanous. 
Here then in their genesis an essential difference is de- 
clared between the two organic worlds. Planetary or- 
ganism originates, if the vesicle develops itself apart from 
the water, in which case it is withdrawn on one side 
from the light; but the light-organism originates if it 
remains in water itself, where it can be supplied on 
all sides with light. The essence of both is expressed 
by the names darkness-organism and light-organism. 

1003. The basis of both kingdoms is therefore ex- 
actly similar; the vesicle and the mucus lie at the foun- 
dation of both. It depends solely upon the surround- 
ing element, whether out of one and the same mass 
this or that organism should arise, or rather upon the 
active influence of the light, this being conditioned only - 
by the elements. Not a word can accordingly be spoken 



‘es 
Linen, > 

200 BIOLOGY. 

about preformation. In darkness-organism the water- 
vesicle has been placed between earth and air, and thus 
fettered to the earth; in light-organism, however, the 
vesicle. has been placed in the water and so freed from 
the earth. 

1004. The planetary organism has, in accordance with 
its situation and import, been bound to the earth. It 
must originate like the metal in the earth, in the dark- 
ness and, as it were, ina vein. But it is at the same 
time a light-product ; it must rise from out of the earth 
into the air and towards the light. It is a mucus, living 
metallic vem, which elevates itself from out the earth 
into the air. . 

1005. This organism, which originates in the dark- 
ness of the earth, and grows therefrom into the air so 
as to meet the light, is plant. 

1006. The solar-organism is, in accordance with its 
import, void of connexion-with the earth; like a planet 
it revolves freely about the earth, and everywhere re- 
ceives its image or likeness in the influence of all four 
elements. 

1007. The organism, which, free from the earth, has 
originated in water, or properly speaking, in the transpa- 
rency, 1s animal. 

1008. The vegetable and animal are the only organic, 
kingdoms. In both, nature has exhausted herself, and 
has in the last kingdom, as in a mirror, been wholly re- 
flected. They are together planet and sun, or thus 
solar system. But since the animal comprehends all 
elements in itself, so it contains also the plant, and is 
therefore for itself vegetable and animal kingdom, or the 
whole solar-system. 

1009. The plant hath no free system of motion, because 
motion is wanting to it; bound to the elements, by 
these it is determined. ‘The element of motion, the 
sether, lies apart from it. It has only motion, if and 
while the elements act upon, or solicit. it, thereunto. 

1010. It moves itself only by an external or foreign 
stimulus. If no foreign stimulus be present, it does not 

~D 
73 

Ve 

a a * lll’ 



ORGANOGNOSY. 201 

move itself. A root grows, moves itself towards one spot, 
not because it there seeds for moisture, but because it is 
affected by the moisture which is there found. Were the 
moisture not to act upon it, it would wither. 

1011. The animal has independent motion. For it 
has indeed taken up the centre, the earth- and the light- 
system which is the principle of motion, into itself. 

1012. Thus the animal moves itself mdependently of 
external stimuli. ‘The animal can move itself from want 
of stimulus. It moves itself to sees for, and thus from 
want of, nourishment, which consequently does not act 
upon it; the plant cannot, however, move itself owing 
to want of food, but only die. 

1013. Zhis is the essential and only conclusive distinc- 
tion between animal and plant. All others that have been 
advanced are not sufficient. 

Processes of the Cosmic Organism. 

AETHER PROCESSES. 

1014. The primary or planetary organism cannot be 
the last product of nature’s development.: for it is only 
indeed the metatype of the three terrestrial elements, and 
consequently not of the totality of nature. The mucus- 
organism ascends to a higher stage, since it superadds to 
its three elements the primary element, or ascends itself 
to primary elements. It becomes an etherial globe of 
MUCUS. 

1015. Hitherto there were merely three processes in 
the organism ; to these consequently the fourth is added, 
which is the zther-process. It may be called the fire- 
process. 

1016. With the fire-process the development of the 
organic world has been carried to the highest pitch and 
therewith closed. , 

1017. The highest organism is a quadri-elementary 
individual, or a quadri-elementary mucus. 
__ 1018. The four elements are, however, the universe. 
The higher organism is consequently not merely a syno- 
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type of the planet, but of it and the sun, or of the whole 
universe. ‘The higher organism is an universe in minia- 
ture; in the profoundest, truest sense of the word is it 
small world, microcosm. 

1019. The planetary, terrestrial organisms are related 
to the solar or cosmic, as the planet is to solar-system. 

1020. The cosmic organism has besides the systems of 
nutrition, digestion, and respiration, those of the zether in 
itself, and thus of the gravity, light and heat. These are 
immaterial, spiritual processes, which produce no more 
matters. 

1. Process of Gravity. 

1021. The organ of gravity is that of quiescence or 
rest, the organ constituting the basis of the organic body, 
or rather of the other ether-organs, the centralization. 

1022. It imparts form to the higher organism. 
1023. The quiescent, sustaining, form-imparting sys- 

tem is the rigid earth-system, and appears as the osseous 
system, 

2. Process of Heat. 

1024. As the heat is the motion of the ether, so is 
there a system of motion in the organism. 

1025. The system, which has no other function to 
perform than to move, is the muscular system. 

1026. The osseous system is related to the muscular 
system as mass to motion, as Passive to Active. The 
former maintains the form, the latter changes the same 
exactly like gravitation and heat. 

3. Process of LInght. 

1027. The light-system must be related to all other 
spiritual systems and the three fundamental systems of 
the organism, or to the simply organic systems as light is 
to matter, beg thus polarizing or dominant. 

* 1028. Now the domination of light consists in the sus- 
tenance of polarity in all matter. ‘The air itself is pre- 
served in its duplicity only by light. All the pomts of 
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the organism are polarized by the light-system. The 
light-system acts consequently through the whole body. 

1029. The light-system is not capable of producing 
matter, like the terrestrial systems. ‘This is self-evident. 

1030. It does not polarize by effecting chemical 
changes. If nevertheless these are present, they are 
thus only results, occurring while the terrestrial processes 
are set in action by the process of light. 

1031. Light polarizes the Material by mere fixation or > 
discharging of poles, and thus in a spiritual manner. | 
So also does the light-system of the organism. It 
governs the organism not by mechanical power, not by 
mass, but. by a spiritual breath or aura. 

1032. The organic light-system is the Animative of the 
organism. In it the spirit exercises its power over the 
mucous mass. It is the xervous system. 

LIFE OF THE NERVOUS SYSTEM. 

1033. The light-polarity can bring about no other 
tension in the mass than that which is peculiar to it, and 
thus the galvanic tension, whose highest and purest phe- 
nomenon is motion. ‘The light-system principally causes 
motion in the mass, like as in ether. 

1034. The nervous system has, however, a life also in 
_ itself, or the znternal light-polarity that is without any 

relation to the organic mass. ‘This action of the nerves 
is called sensibility, and its phenomenon, feeling or sensa- 
tion. ‘The system of sensation is the nervous system as 
sun in itself; in the motor-system it is as sun in a centre 
of planets. pede. SOULE 

1035. The organism, like the elementary nature, is 
completed by four systems. 

1. By the Nutrient, 
2. ,, Digestive, 
3. ,,  Respiring, and — 
4. ,, Motive, unto which the nerves, muscles, and 

bones belong. 

1036. It is impossible for more than these to be 
developed in an organism ; impossible, for any thing else 
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but what is m nature to originate therein; impossible, 
that any thing new be born by it. Everything in nature 
is only repetition of an Antecedent or something that has 
gone before. How could the organism be aught else, 
how aught else than the focus of the four elements ! 

SECOND KINGDOM. 

VEGETABLE KINGDOM. 

1037. The Vegetable Kingdom is the individual de- 
velopment of the three planetary elements. 

1.—PHYTOGENY. 

1038. Phytogeny represents the developmental history 
of individual plants, or, properly speaking, the idea of 
the plant. 

1039. To the plant belong all the definitions that have 
been hitherto deduced. Itis an organism fettered to the 
earth, is developed only apart from water, only in the 
dark, in the earth; is associated with the metal, with the 
carbon ; is a magnetic needle that has been attracted out 
of the earth into the air towards the light. Seeds germi- 
nate better if they have been protected beforehand from 
the access of light; the radicle sinks, indeed, into the 
earth, because it obeys the gravity, the quiescence or 
rest; but it is therein maintained, because it is there 
humid and dark. This is a reason that has not yet been 
connoted, for the plant having been fettered to the 
earth. There are mdeed plants which also take root in 
water, but the water is still darker than the air. ‘The 
root has, in this respect, completely the character of the 
metal, that is a child of darkness. 

1040. Consisting for the greatest part of carbon, plants 
are associated with the pit-coals, through these pass over 
into the carbon of the clay-slate rocks ; finally, through 
the black-lead unto the iron. In like manner, through 
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their hydrogenous import, they pass over into the inflam- 
mable asphalts, and through these unto sulphur. Metal 
and sulphur have, in the Geogeny, announced themselves 
as the precursors, or harbingers, of the vegetable world. 
Tn this respect, also, can the vegetable kmgdom be re- 
garded as the mineral kingdom, that, having continued 
to grow, has become alive. ‘The ore, which becomes 
organic, becomes carbon or plant. 

PARTS OF THE PLANT. 

1041. The character of each development consists in 
the separation of the Indifferent or Chaotic into its ideas 
or actions, 1. e. the development of every system is first 
completed, when it is divided into as many substantial 
systems as it numbers factors, or has processes in 
itself. 

1042. Although the plant is only essentially a plane- 
tary-organism, it must yet be developed unto an ether- 
or light-organism ; and it therefore divides into planetary- 
and solar- or light-organs. 

- 1043. The planetary organs are those that have the 
earth-, water-, and air-process above them, and which are 
made known in the root, the stalk and foliage, which 
together constitute the vegetable stem. 

1044. The light-organs begin to be stirring in the 
blossom, and are divulged as sexual organs. ‘They are a 
repetition of the trunk. 

1045. The vegetable body divides therefore into two 
great principal parts, which are synotypes of each other, 
into trunk and. blossom or inflorescence. If we regard the 
vegetable trunk empirically; it is then divisible into 
three stages, whereof each consists of the organs of the 
three fundamental processes, which seek to separate from 
each other. 

a. The first stage is that of the three tissues namely 
of the parenchyma, medulla or pith; of the cells, ducts, 
and trachee or spiral vessels. 

b. The second stage is that of the shaft or main axis, 
where these three have separated concentrically into 
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cortex or bark, liber, and wood, constituting the anato- 
mical systems or sheaths. 

c. The third stage is that of the caudew proper or the 
trunk, in which the three tissues have separated in the 
direction of the longitudinal axis into root, stalk or stem, 
and /eaves, these making up the organs proper or mem- 
ders. ‘The inflorescence divides into two stages, into 
flower and fruit. 

d. The fourth stage or that of the flower repeats root, 
stalk and leaves, in seeds, pistil and in the corolla. 

e. The fifth stage or that of the fruit is a further re- 
petition of these three parts of the flower in the nut, 
plum and berry, unto which, as synthesis, comes the 
apple. 

A. Vegetable-trunk. 

1046. The vegetable-trunk is the development of the 
three fundamental processes up to their complete se- 
paration or substantial representation. It divides itself 
into the tissues or the pith (parenchyma), into the shaft 
and into the trunk. 

1047. The plant is a galvanic water-vesicle, and as 
such earth, water and air. Upon this vesicle it is, how- 
ever, the earth-element that chiefly acts. While the 
earth seeks. to encroach upon the vesicle, the magnetic 
process becomes active therein, and it enters into oppo- 
sition with the air. The vesicle becomes now determined 
by two elements, by the earth and by the air; it stands 

—itself i_the.category of the water. 
1048. The plant may be characterized as organic 

water which is polarized upon two sides, towards the 
earth and the air. The vegetable vesicle must therefore 
maintain two poles. While it would represent in itself 
the magnetic pole, it endeavours to identify itself, to 
obey gravity and merge into the darkness towards the 
mediate point of the earth; but that it may remain a 
galvanic pole, it becomes excited by the air, strives to 
become a Different and to attain the light. 

1049. The vegetable vesicle receives two opposed ex- 
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tremities, an identical earth- and a dyadic air-extremity; ~ ~ 
and thus the plant must be regarded as the organism, ~ — 
which manifests a constant endeavour, upon the one side 
to become earth, on the other air, upon the one side 
identical metal, on the other duplex air. 

1050. The plant is a radius, that towards the centre «© 
becomes identical, towards the periphery divides or starts ~~ — 
asunder. The plant is not therefore an entire circle or ~~. 
globe, but only a section of such, a cone, whose apex has 
been turned towards the centre of the earth, or would 

: become earth-centre. It can therefore have no middle- 
point. It will on the contrary demonstrate that the 
animal is the totality of radii, is consequently diameter, 
and has therefore a centre of its own, or is entire globe. 
As the whole earth is surrounded by plants, and all their 
roots turn towards the centre; the whole vegetable 
kingdom only forms a sphere, composed of infinitely 
numerous cones. On the contrary every imdividual 
animal forms a sphere for itself alone, and is therefore 
worth as much as all plants taken together. Animals 
are entire heavenly bodies, satellites or moons, which 
circulate independently about the earth; all plants, on 
the contrary, taken together are only equivalent to one 
heavenly body. An animal is an infinity of plants. 

1051. In so far as an organism strives unto identity 
or to gravity, it seeks to produce the Metallic, the carbon, 
the Alkalme. The indifferent and alkaline character 
appears in the earth-extremity of the plant. Mucus and 
acid bodies are evidenced for the most part in the root. 
In so far as the organism strives unto duplicity, it will 
produce the salt, the acid and the Inflammable. Acids 
and electric bodies are manifested in the air-extremity of 
the plant. - 

1052. The two vegetable extremities are accordingly 
related to each other as alkali and acid, and as carbon 

oxygen and hydrogen, acids and oils; in the earth it 
hardens into earths and carbon. 

1053. The earth-end or the alkaline extremity of the 

and hydrogen. In the air the water is divided into Tie: | 
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plant is the roof; the air-end, or the acid and oily, is 
the entire stem-fabric, or body. The plant has first 
of all two cardinal organs, viz. root and stem-fabric. 
Both together represent the water divided into earth- 
and air-mucus. ‘The root is the central extremity 
of the plant, and is therefore prolonged or runs out into | 
magnetic points; the stem-fabric is the peripheric and 
therefore expands into branches and electric surfaces. 

1054. But besides the air, the ght also operates upon 
the plant and stimulates it to grow aloft and produce a 
light-organ. This light-organ can thus originate only 
upon the apex or summit. It is the flower. The flower 
can therefore stand nowhere else than on the summit or 
end of the plant. The light however acts upon many 
points of the upper surface of the vegetable trunk and 
elongates the same. One plant can therefore support 
numerous flowers, but all of these must stand upon an 
extremity. Wherever therefore a flower may happen to 
stand, that spot must be regarded as a summit or end. 
There is thus also, according to the physiological view of 
the matter, a /ight-organ in the plant, which is its animal — 
pre-affection. ‘The chief antagonism in the plant is in 
this respect therefore between trunk and inflorescence 
the former is related to the latter as plant to animal. 
Were the plant to attain unto animal functions; they 
could thus only take place in the flower. 

1. Tissues. 

1055. The tissues are the unseparated organs of the 
three fundamental processes, the earth-, water-, one air- 
process. 

1. WATER-ORGAN, CELLULAR TISSUE. 

1056. If a mucus-vesicle lie upon the ground, it thus 
continues. indifferent upon the lower or dark side, and is — 
only affected by the gravity and the water; the upper 
side, on the contrary, by the differencing air and light. 
It is consequently prolonged into the earth and into the 
air. It must pass over from the round into a lear 
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form. The elongation is not a mere protraction of the 
vesicle, but an apposition of new vesicles. For it hap- 
pens through polarization, and thus by infinite’ repeti- 
tion of the primary vesicle. ‘The plant is thus a body of 
infinitely numerous vesicles. 

1057. In so far as the plant is a multiplication of the 
primary vesicle, it consists of Cellular tissue. ‘The ana- 
tomy of plants informs us, that there is nothing origi- 
nally im the plant but cellular tissue, and that other 
forms first emerge or make their appearance in the 
sequel. 

1058. The cellular tissue indicates the Indifferent in 
the plant, for it is only an accumulation of the indiffer- 
ent primary vesicles. In so far as the plant consists 
thereof, is it indifference—water-plant. 

1059. The cellular tissue is only oxydized, desiccated 
mucus. Chemistry has proved, that the wood is only 
oxydized mucus. 

1060. The cellular tissue being the water organized 
and saturated with earth, or the organized mucus, has 
consequently the chemical function in itself of solution, 
homogeneous production, or formation of mucus. As 
therefore the plant originates, so does it enlarge. It 
originates as vesicle, and its growth is a constant origi- 
nation of vesicles; from the Indifferent, which is the 
water. ‘The sap contained in the cells consists of water 
= starch-granules, which constantly move therein in a 
circle. | 

1061. The fundamental form of the cells is the 
rhomboidal-dodecahedron (Kieser’s Phytotomie); for 
around a globe only 6 others of equal size can be 
placed, whereby its 6 lateral surfaces are pressed in, fj 
which during the induration impart to it the form of a © 
six-sided column. Above and below these 7 globes only 
3 others admit of being placed, whereby 3 point- 
converging surfaces originate, which thus complete the 
middle. globe as rhomboidal-dodecahedron. 

14. 
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2. EARTH-ORGAN, VASCULAR TISSUE. 

1062. So long as the vesicles or cells lie as globes 
upon each other, triangular interspaces are found be- . 
tween them, which stand in conjunction with each other 
on all sides. As water is found in these interspaces, it is 
plain that they do not entirely disappear with the trans- 
formation of the cells into rhomboidal-dodecahedra. 
These spacesare called intercellular passages or sap-tubes, 
Vessels. In many plants, such as those which contain a 
milky juice, particular sap-tubes run through a part of 
these intercellular passages, and are probably formed by 
condensation of the sap. Both are therefore in a phy- 
slological respect of one kind. At bottom also the 
blood-vessels of animals are naught else but passages in 
felted cellular tissue. 

1063. As the principal polarity of plants has been 
directed upwards, and the cells therefore been protracted 
lengthwise ; so also the chief direction of the vessels is 
parallel with the axis of the plant. 

1064. The vegetable sap ascends in these tubes, 
which must be therefore viewed indeed as constituting 
the earth- or nutritive organ. 

3, AIR-ORGAN, TRACHEAL TISSUE. 

1065. The plant is not merely earth- and water- 
organism, but also air-organism; and there must there- 
fore be developedin it an anatomical system, which coin- 
cides with the process of air. 

1066. Besides the cells and tubes naught else is 
found in vegetable tissue but spiral vessels; what are 
called scalariform tubes, annular vessels, dotted ducts, 
vermiform or strangulated vessels, are no peculiar 
formations in themselves, but only different conditions 
of the spiral vessels. 

1067. The spiral vessels are the air-system of the 
plant, and therefore rightly deserve the name of Trachea. 
They exhibit the structure of the air-tubes in insects, and 
contain, according to the most authentic observations, 
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air, and not sap, except in the period of adolescence, as 
occurs in the animal kingdom. 

1068. The spiral vessels consist of one or several fila- 
- ments spirally contorted, and held together by a delicate 

tubular-shaped membrane. 
1069. They must be regarded as elongated cells, 
upon whose parietes the starch-granules have been placed 
in serial juxtaposition with each other, so as to form 
spirally-twisted filaments, as is to be plainly seen in many 
cells and also in Confervee. This spiral condition origin- 
| ates without doubt from the spiral-shaped motion of the 

granules in cell-sap. 
1070. The ultimate cause of this spiral motion, as well 

as the position of the parts, appears to reside in the 
rotation of the sun. 

: 1071: Upon this also depends probably the winding | of the stem of plants, with the spiral-shaped position of the 
| leaves and branches, as probably even the contortions of 
' the snail’s shell and of the hairs upon the crown of the 
head. 
| 1072. The production of the spiral form originates 

. , from the antagonism of the light with the matter. The 
| number of spiral vessels is therefore less in those parts 

that are beneath, than im those above, the earth, or 
less in the root than the stem. The more indeed an 
organ has been exposed to the air, by so much the 
‘more do the spiral vessels preponderate, as e. g. in the 
leaves. 

1073. An organ must necessarily be nobler in charac- 
; ter, the more spiral vessels it contains. The plant also 
) that, with more spiral vessels, exhibits them particularly 
i arranged, must take a higher rank. The lowest plants, 

as the mushrooms, lichens and mosses, consist therefore 
entirely of cellular tissue; in the ferns therefore only a 
single bundle of spiral vessels makes its appearance. 
When plants become nobler, several fasciculi of spiral ves- 
sels origimate ; and in tracing this feature we ascend from 
the ferns to the grasses and lilies, up to the lower Dico- 
tyledons. In the higher Dicotyledons the packets of 
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the tracheze increase for the first time to such a degree, 
that they form a closed circle, the fibrous rmg or zone of 
wood. 

1074. The tracheze extend from one end of the plant 
to the other ; many are wont to terminate only in nodes, 
while these are to be regarded as arrested branches. 
The air can therefore penetrate through the spiral vessels 
from the leaves even to the apices of the roots. 

11. Anatomical Systems—Sheaths. 

1075. These originate by vagmation and separation 
of the tissues in the transverse direction, and prevail 
throughout the whole plant. The idea of the whole 
vegetable structure is extremely simple. Originally the 
plant is a vesicle in water, or cellular tissue in the seed ; 
root and stalk also consist in their main bulk or propor- 
tion of cellular tissue, which is called parenchyma. 
Therein the three planetary processes reside inclosed. 
Such a plant is still im the recognizable state of the pri- 
mary organism. In the sequel, however, through the 
influence of light, the polarity between light and dark- 
ness issues forth m the parenchyma, the cellular tissue 
obtains a linear direction, and becomes elongated into 
spiral vessels. ‘The spiral vessels form one or several 
fasciculi, which emerge out of the parenchyma, by which 
they, and each packet individually, are circularly sur- 
rounded. ‘The cellular tissue is as it were the soil, in 
which the fasciculi of spiral vessels are rooted as proprie- 
tary plants and out of which they grow. 

1076. The effort of the three vegetable processes, to 
separate their organs from, and perfect them independ- 
ently of, each other, is in incessant operation, both from 
without inwards, as well as from above downwards, 
because in both cases is light there, darkness here, dry- 
ness there, humidity here. ‘The cellular tissue, that has. 
finally become independent in the transverse direction or 
from without inwards, is called dar, the self-substantial 
tubular tissue is called “der, the ncn-dependent tracheal 
tissue, wood. | 

eee 
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1, TRACHEAL-SYSTEM, WOOD. 

1077. With increased influence of light the tracheal 
fasciculi also increase, and form a circle of columns in 
the parenchyma around the centre of the plant. Between 
the column, externally and internally to the same, is the 
parenchyma. The more, however, the columns accumu- 
late, by so much the more does it diminish, but before 
the columns have stood singly in the parenchyma, it has 
then the appearance as if narrow plates only of paren- 
chyma traversed between the columns from without m- 
wards. Finally the columns predominate to such an 
extent and approximate so closely, that the p/ates almost 
disappear. ‘They are now called insertions of cellular 
tissue, or medullary rays. As the trachez convey air, 
and have thus been more exposed to the process of 
oxydation, they generally harden sooner than in other 
parts. 

1078. Around the fasciculi of spiral vessels the cellu- 
lar tissue also strives to elongate, and begins at the same 
time to harden. Such extended cells, in which the light 
has almost disappeared, are called fibres. Indurated 
tracheze and fibres are called Wood. The wood is always 
in the vicinity of the spiral vessels. It is a production 
synchronous with the latter. 

1079. Only, where spiral vessels are, can genuine wood 
originate; but it is not everywhere, where they are 
found, that woody fibres must be also present, although 
the cells extend around all bundles of spiral vessels. If 
the degree of oxydation of the cells be shght, they do 
not harden, but continue herbaceous in texture. The 
parenchyma has now been separated by a circle of fibrous 
columns into an external and internal, or peripheric and 
central. The central parenchyma becomes void of sap 
and spongy, because the plant imbibing its nutriment 
on the surface, and the air and the light operating 
thereupon, the processes conduct it thither. This 
withered parenchyma is called pith, which in accordance 

with its origin merits no physiological consideration, 



214 BIOLOGY. 

nor is worthy and susceptible of any philosophical con- 
struction. 

2. TUBULAR SYSTEM, LIBER. 

1080. As the plant draws in its nourishment from 
without, so is the main proportion of the sap necessarily 
present in the periphery of the spiral vessels. The 
elongated cells in the neighbourhood of the spiral vessels, 
and which principally contain sap, are called Zzder. 

1081. Liber is necessarily present around every packet 
of spiral vessels, and thus with fasciculi everywhere dis- 
persed throughout the stem. ‘The liber is only situated 
beneath the bark, when the number of the spiro-vascular 
fasciculi is so great, that they form a closed circle in the 
parenchyma; it is only beneath the bark, in so far as it 
accompanies the spiral vessels, but can only surround 
the latter from without. As it is only the woody plants 
that have been usually examined, the false idea has thus 
originated of the liber having, as it were from its very 
essence, to be beneath the bark. 

1082. In the liber is the main seat of vegetable ac- 
tivity. For it is soft cellular tissue with open intercel- 
lular passages, wherein the sap can move. 

1083. Now as every fascicle of spiral fibres is sur- 
rounded by liber, such a fascicle must be regarded as a 
whole plant. A plant consists accordingly of as many 
plants, as it has or can have tracheal fasciculi. Every 
plant is a trunk of infinitely numerous plants; for every 
one can contain infinitely numerous tracheal fascicles. One 
plant is a whole vegetable world. (Hd. Ist, 1810. 
§ 1065.) 

3. CELLULAR-SYSTEM, BARK. 

1084. No spiral vessels lie upon the surface of the 
plant, for where they originate, there the liber forms 
around them, and this is consequently the External. ‘The 
surface of plants is therefore necessarily environed by 
liber, notwithstanding the greater influence of the light. 
The cellular tissue upon the surface of plants is, however, 
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less rich in sap than the liber around the tracheal fasci- 
culi, because it is too rapidly evaporated and dried 
up by the immediate contact of the air, light and 
heat. The surface of the plant is too strongly oxydized 
by the air, and therefore the cells harden. ‘The sap also 
decomposes too rapidly and becomes rigid, so that an 
irregular formation only can proceed from it. The ex- 
ternal, more inactive, or irregularly wood-converted layer 
of cells, is the Bark. 

1085. The plant has thus likewise three anatomical 
systems, which are nothing new, but only the repetition 
or rather vagination of the three tissues; alburnum and 
cambium are only transitional, not special formations. 

ut. Organs of the Vegetable Trunk.—Members. 
1086. Organs are separated parts of the body, and 

combinations of single tissues and systems, and are con- 
sequently a Whole in Singulars. There are, however, no 
uniform combinations ; but one or the other system 
asserts its preponderance and imparts the character. 

1087. In conformity with the developmental progress 
of the whole of nature, namely, that of always separating 
further its chaotically mingled parts, individualizing and 
yet forming them with the others into a whole, vegetation 
cannot continue stationary with the partition into bark, 
liber and wood, seeing that they are always circumscribed 
and form a body in common ; but they must also sever 
this body itself into as many members as it has con- 
stituent parts. This severance makes its appearance in 
the longitudinal axis, because in this direction the anta- 
gonisms of air and light with water and earth are more 
powerful. 

1088. Through the separation of the vegetable trunk 
three roembers only can originate; one with the prepon- 
derance of cells or of bark, one with that of vessels or of 
liber, and one with that of the tracheze or of wood. The 
cellular tissue has been posited as vegetable trunk in the 
root, the vascular tissue as a special member is sfa/é, the 
tracheal tissue /eaf. In this manner the trunk of the 
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plant divides into three great divisions; more are not 
possible. 

1089. Now the root is the perfected water-organ, 
because it is always fixed in water ; the leaf is the per- 
fected air-organ, because it moves in the air; the 
stalk is the perfected earth-organ, because it removes the 
mass out of water and air. Root is a heap of cells; leaf 
‘a plane of trachez ; stalk a bundle of vessels. 

1. WATER-ORGAN—ROOT. 

1090. By the two polar systems, the earth- and air- 
system, the cellular and tracheal system, is the develop- 
ment of the plant confirmed. Thereby is it in the 
next place a twofold organism. By the first system it has 
been turned towards the planet and immersed in earth 
and water, by the second it has been turned towards 
the sun and immersed in the air. The root and the 
fabric of the stem, or root and stem simply, have now 
obtained their truest significance. Each is the whole 
plant, each the whole organism ; in the root this is only in 
its origmal purity, but in the stem it is upon a higher 
stage. Root is stem in water and earth; stem is root in 
air and light. 

1091. 'The root has accordingly more cellular tissue, 
fewer tracheze; in the stem this condition is reversed. 
The root resembles young plants, or such as still rank 
‘upon a lower stage, and have but few columns of trachee. 
The root has therefore no marrow or pith. It may be 
said that it should have no pith, because it is usually 
thinner than the stem and richer in sap; but it has only 
the latter character, from consisting for the most part 
merely of cellular tissue. Root is the vegetable trunk 
with preponderating cellular tissue. In consequence of 
the antagonism between root and stem, wherein even 
their difference consists, the one strives to produce the 
Chemical, the watery earth or the mucus, but the other 
the Electrical, the combustible air-bodies. 

1092. The root, as producing mucus or infusoria, has 
therefore in itself the organic process of putrefaction, in 
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so far as the origin of mucus and infusoria is a result of 
the putridity. It corresponds to imbibition and digestion. 
To this is referrible the mouldy, and as it were fetid, con- 
dition of the root. Through the process of decom- 
position, which it evokes in its neighbourhood, it kills its 
nutriment, takes possession of it, and thus originates 
completely, as does every first organism, out of putre- 
faction, out of imfusoria. ‘T'o the essence of the root 
belong therefore not merely food, but the favouring rela- 
tions of decomposition, as earth and water, whereby the 
access of the air, as necessary to every galvanism, has not 
been suppressed. 

1093. The earth is not merely a mechanical station 
for the plant, in order to give it the perpendicular direc- 
tion, but it is necessary for polar excitation, whereby the 
decomposition is imparted. A plant placed upright in 
pure water, although with the roots, necessarily perishes, 
Darkness is at the same time the lurking-place of pu- 
trefaction, as being that which only plays its part in 
localities where the polarizing and dissevering influence 
of light is wanting. ; 

1094. The root always passes perpendicular into the 
earth, on account of its greater weight due to repletion 
with water. In all zones therefore the root stands per- 
pendicular to the horizon, and thus the whole plant, 
although this is somewhat inclined towards the sun. 

1095. The developmental stages of the root pass pro- 
bably parallel to the parts of the vegetable stem. 
a. In respect to the tissue, there are thus cellular 
roots, as is probably the case in the fungi, and with the 
fibrils of all roots; tubular or vascular roots as in the 
mosses, tracheal roots in the rest. 

b. In respect to the systems the bulbs are the cortical 
‘or bark-roots; the tubers the liber-roots; the fibres the 
-woody-roots. 

c. In respect to the members of the trunk, the turnip 
is perhaps the genuine root, the tap-root the stalk-root, 
the so-called aerial roots, the leaf-roots. 
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2, EARTH-ORGAN.—STALK. 

1096. The stalk is the idea of the whole plant, posited 
under the import of the organ of nutrition, of the vessels. 
The structure of the stalk is therefore accordant with that 
of the root. The anatomical systems are alike in both, 
bark, liber and tracheze being in the same envelope. 

1097. In the stalk, however, the opposition of tissues 
and systems emerges more strongly, and therefore they 
all become individualized also to a higher degree. The 
spiral vessels become more freed from the cellular tissue ; 
the bark is more distinctly divided from the liber ; this 
again from the wood, and in its centre the cellular tissue 
dries up into pith. As, however, the stalk is the first 
product of the light-influence, the tracheal system cannot 
attain as yet entire freedom. ‘The cells have nevertheless 
been extended, and the intercellular passages are formed 
into regular tubes. The Séa/é is the trunk of the plant 
with a preponderating system of tubes. 

1098. This separation of the tissues and systems, with 
the endeavour upon the part of each to become indi- - 
vidually perfect and isolated from the other, is effected 
by the air and the light. As root imbibes the mucous 
or slimy water, and sustains the chemical process 
in the plant, so does the stalk set the water m motion, 
since it exposes it to the air and light, whereby the 
chemical earth-process becomes separated into different 
saps and elemental bodies. 

1099. Through the influence of the air, light and heat 
upon the stalk, as well as by its antagonism with the 
root, its elongation is determined. ‘The greater amount 
of energy of the aerial polarity is in the higher regions ; 
it is thus more excited by these than by the lower, and 
the bud bemg lighter grows more rapidly im the upper 
parts, and obtains an elongated form. The excitation is 
stronger also upon the side exposed to the light. It 
grows also more strongly in that direction, and thus the 
stalk stands indeed upwards, but somewhat inclined from 
the perpendicular line towards the sun. 
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1100. The perpendicular direction of the stalk is, 
however, as mechanically determined by gravity as the 
root. Paradoxical as this assertion may appear, it is 
still correct ; for if we think of a moist globe, which is 
superiorly affected by air, light and heat, the upper 
aqueous or mucous parts are thus lighter, and necessarily 
ascend upwards through the pressure of the heavy or 
unheated parts, just as the air-bubbles in beer ascend to 
the surface. The light it is true can draw them some- 
what sideways, chiefly because this side is more heated, 

- more decomposed, and also undergoes a greater amount 
of evaporation ; but the proper cause invariably resides 
in the ascent of the light parts between the heavy or 
immoveable. ‘The stalk therefore grows upwards also 
im the darkness, and then indeed quite perpendicularly, 
because it has not been diverted by light. Were the 
light merely the Dirigent, it could not be comprehended, 
why towards the poles trees still stand tolerably perpen- 
dicular, and do not lie completely upon the earth. Were, 
however, the air that which determines the direction, 
plants could not thus have been inclined towards the 
sun, nor could we comprehend why the flowers and also 
the leaves obey the sun’s course. Finally, were neither 
air nor light the imparters of direction, then the plant 
could shoot in no other direction than quite perpen- 
dicularly upwards, as is done too for the most part by the aia 

Tol. The winding of the stalk appears to originate 
from the rotation of the sun. ‘The next cause is 
probably the greater heating and decomposition that 
occurs upon one side. In accordance with this assump- 
tion the plants upon the northern hemisphere of the earth 
must wind spirally upwards from left to right, or from 
morning towards evening, if our gaze be directed towards 
the meridian, but imversely upon the southern hemi- 
sphere. But this is not the case. May we therefore 
conjecture that plants, twisted contrary to rule, have 
been transported from their native soil ? 

1102. The kinds of stalk follow also, without doubt, 
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the direction of developmental stages of the vegetable 
trunk, ‘There are therefore cellular stalks m the fungi, 
vascular stalks in the mosses, tracheal stalks in the ferns. 
A bark-stalk is the culm, a liber-stalk the scape, a wood- 
stalk probably the trunk of a palm. A root-stalk is the 
rhizoma, a perfect-stalk the stem, a leaf-stalk being pro- 
bably the shrub. 

Ramification. 

1103. The differencing, severing character of air 
and light must never be lost from our thoughts, nor 
also that at a height this character manifests itself more 
powerfully than on the surface of the earth, where the 
stem abandons its androgynous position in relation to 
the root. ‘Through the constant process of differencing 
the: tracheal fascicles of the plant may finally become 
so independent that they no longer stand in need of the 
others, and do not merely represent a particular plant, 
but are perfected also as such. . 

1104. This dispersion of the tracheal faseiculi will not 
easily take place upon the earth’s surface, on account of 
its lesser degree of aerial polarity, but at a certain height. 
If several stalks emerge from the root, the bush or shrub 
originates, but if only one, the tree. If the subdivision 
first commence at a certain distance from the earth, then 
do Branches originate. 

1105. The formation of branches demonstrates in 
part a great store of tracheal fasciculi, and part by an easy 
differential capacity in the plant. Both come to the same 
thing. 

1706. Plants devoid of branches are similar or analo- 
gous to roots. 

1107. The branches again ramify from’ the same 
cause by which the stem ramifies. A branch or twig 
must be regarded as an entire fascicle of tracheze, which 
forms superiorly a closed vesicle or bud, that raises the 
bark, bursts it. open into scales and then opens itself. 
The opening of the external tracheal tubes or vesicle 
becomes a leaf; a twig can therefore occupy no other 

—_— 
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position than in the sheath or angle of a leaf. Every 
succeeding leaf upon the twig is in the same manner a 
ruptured vesicle of trachee. As many leaves therefore 
originate as there are tracheal zones present. 

1108. Every branch is an entire plant. All the tis- 
sues and systems are found init. ‘Trachez free them- 
selves from the stalk, pass towards the circumference, 
break through the bark and carry with them the liber, 
whose external layer again becomes bark. The branch 
is only an elongated bud. ‘The stalk is the soil or the 
root of the branches. Branches, that have been cut off 
and stuck in the earth, grow. ‘There is nothing contra- 
dictory, in the tracheal fascicles of the branch growing 
downwards into the stalk. A branched tree is a complete 
wood. 
1109. From the same cause, or by the influence of water 
on different situations in the earth, the root has branches. 
But as this influence is weaker than that of air and light, 
so the number, density, and length of the roots is less. 

1110. The polarization of the tracheal fascicles into 
branches takes place all around the stalk in one situation. 
The influence is equal upon all sides. The idea of the 
formation of branches is the star. All branches have a 
radiate position around the stalk—all form a verticillum 
or whorl. 

1111. Every other position of branches is only an 
alteration of the verticillate arrangement. 

1112. In most plants the arrangement of the branches 
admits of being reduced to the spiral lme. This position 
is only the verticil drawn out. 

1113. This drawing out takes place through the con- 
tinued growth of the stalk, in which the bundles of tra- 
chez, doubtless by the varied operation of light, develop 
themselves in order, become individualized, and issue 
from the stalk as branches. : 

1114. The crucial position of the branches depends 
upon the same growth of the stalk, but one in which 
transverse polarities are present. The irregular or dis- 
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persed position is most probably the last completion of 
the spiriform. 

1115. The spiriform arrangement stands in relation 
with the formation of the trachee. 

1116. The branches of the root observe no such 
regularity, partly on account of weaker polarity, partly on 
account of the obstacles placed in their way, at one time 
by the impenetrable earth, at another by want of water. 

1117. The more the stem is differenced, so much the 
higher is it developed. ‘Thus the richer in number the 
branches, by so much the more perfect is the stem. 'The 
stelliform branches belong to the first development. The 
plants, that have this arrangement, stand lower in the 
scale. To this the crucial appears to succeed, as a mediate 
position between the former and that which follows. ‘The 
spiriform ranks higher. In it the stem is manifestly 
differenced more multilaterally. The dispersed arrange- 
ment appears to be the highest, because in it the greatest 
freedom prevails, because the poles have acted on every 
part of the plant, because they are everywhere in the air 
and in light. Plants with dispersed branches are organ- | 
ized air; without branches they are organized water as 
well as earth. Those plants only which have circles of 
trachez or rings of wood, as e. g. the Dicotyledons, ramify; 
these alone are, properly speaking, a conjunction by 
growth of many plants, and one that is truly persistent, or 
that bears fruit several times. The Monocotyledons being 
devoid of woody rings, do not, or but very rarely, ramify. 
Most of them therefore die off after they have once 
produced fruit. The ramification is a multiplication of 
the plant, in which the buds continue to stand upon the 
old stem. 

Formation of Nodes. 

1118. The formation of nodes, as in the grasses, is an 
attempt at differentialization, that has not, however, at- 
tained to perfection. A node is a branch-whorl which 
has continued to adhere to the stalk. Therefore the 
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tracheze also terminate in the circumference of the 
node. 

1119. The formation of nodes consequently ranks 
directly under the stelliform formation of branches. 
Taken in a strict sense the formation of nodes occurs 
only in plants with sheathing leaves or in Monocoty- 
ledons. 

3. AIR-ORGAN, FOLIAGE. 

1120. If im the progressive separation of the tissues 
the trachez finally obtain the preponderance, so that 
they issue forth free from the envelope of cellular tissue, 
the /eaves, or Foliage, then originate. 

1121. The ribs of the leaf are the fascicles of trachez 
that have become free, and are still only connected toge- 
ther laterally by a thin layer of cellular tissue. 

1122. The leaves can be regarded as gigantic and 
unrolled spiral vessels, and these again as microscopic 
and involuted leaves. 

1123. As through the root the water-process enters 
the plant, and through the stalk the earth-process, so 
does the air-process through the leaves. 

1124. It is probably the stomata through which the 
air is conducted into the trachee; the connexion, how- 
ever, has not yet been proved. 

Gemme or Buds. 

1125. With the formation of branches there is at the 
same time a diminution of the cellular tissue, and an 
increase of the trachez. Entirely new spiral vessels 
commence in the branches, and are not continued or 
prolonged into the stalk. The further indeed the ex- 
tent of the ramification, by so much less is the quantity 
of cellular tissue, and by so much greater the number of 
the tracheze. It comes at last to this, that the tracheal 
fascicles, which were from all sides surrounded by dense 
cellular tissue, are only then loosely connected by a thin 
layer of such substance. This ramuscule is still therefore 
only a hollow stalk, consisting of fascicles of trachee dis- 
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posed in circles, and so united by a thin cellular integu- 
ment or membrane, that the whole forms a vesicle. 

1126. This vesicle is a Bud. A bud is at bottom 
none other than the end of a twig that has become 
hollow. / 

1127. Several buds are usually involved in each other, 
i. e. many vesicles of tracheal rings have been encased 
in each other. They issue gradually forth and become 
shoots or buds. Buds are bulbs at the end of the 
branches. 

Leaves. 

1128. If the bud or the external vesicle ruptures, 
while the cellular substance becomes consumed at the. 
apex or between two or more tracheal fascicles, it is then 
manifested as a leaf or Leaves. 

1129. Then the second vesicle grows forth, becomes 
petiolated, ruptures and becomes leaf or leaves. In 
this manner a twig is formed, surrounded in a spiral 
manner by leaves. 

1130. The younger leaves have been originally in- © 
closed in the older, as in their sheaths. 

1131. Every perfect leaf, i. e. every leaf-vesicle, must 
_ be regarded as the terminal extremity of an entire twig, 
from or out of the angle of which a new twig grows 
forth, that again as a bud ruptures, and from which 
again a twig grows forth. 

1132. All leaves therefore range directly opposite to 
each other. A branch with many leaves is a system of 
branches, which grow out of each other, like the arti- 
cular pieces of the grass-culm or straw. 

1133. A leaf is a whole plant with all its tissues and 
systems ; with cells, ducts, trachez ; bark, liber, wood, 
stalk and branches. ‘The leaf is a tree of special form, 
a tree, whose branches or tracheal fascicles all lie in one 
plane and are held together by parenchyma. It is the 
bodily expression of the position of the tracheal circle 
in the stem, only ruptured and to the greatest ar 
attenuated. 
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1134. In the division of the ribs of the leaf the in- 
ternal arrangement of the woody fasciculi in the stem 
has been placed before our eyes, as by the scalpel of an 
anatomist. 

1135. From the arrangement of the ribs of the leaf 
the structure of the whole plant can be recognized and 
its character determined. The leaf is the table of con- 
tents or index of the stem. 

1136. Plants, which have no trachez, have also no 
leaf-ribs—Mosses. 

1137. Plants, which have only isolated or non- 
ramifying fascicles of tracheze, have parallel leaf-ribs that 
do not ramify—Monocotyledons. 

1138. Plants, which have a circle of trachez, or rings 
of wood, have leaves with ramified ribs—reticular leaves 
or true foliage—Dicotyledons. 

1139. The stronger indeed the ramification of the 
leaf-ribs, by so much the higher is the perfection of the 
leaf. The lowest leaf is that devoid of ribs, the higher 
that with parallel ribs, the highest being the reticular- 
veined leaf. 

1140. The number and forms of the leaves that pro- 
ceed from a bud, depend partly upon the number of 
tracheal fascicles, which pass out of the ramule into the 
leaf, partly upon the form of the leaf-bud. 

1141. If the bud be simply ruptured at its apex or 
only between two fascicles of trachez, there then origi- 
nates the spathiform leaf. 

1142. If the cellular substance between several tra- 
cheal fascicles be consumed by the severing action of 
light and by the air, then the bud divides into several 
leaves. 

1143. The fundamental form of the leaf is the ovi- 
form, because the bud is to be thought of as being round. 
Through the elongation or compression of the bud, lanci- 
form, cordiform leaves, &c. originate. Besidesit appears, that 
the leaf-buds, at least those of the reticular-veined leaves, 
burst in a circinate manner, like the ferns, and unroll 
themselves. Therefore the leaves are unilateral and 

15 
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clasp the stem inferiorly; or the petiole displays its 
-spathiform origi. In this case the leaf is not a part of 
a hollow globe, but the entire globe, that has ruptured 
in the transverse direction at the extremity of the pe- 
tiole. Such is the case at least in the demispathiform 
leaves of the Umbelliferous plants. 

1144. The primary position of the leaves like that of 
the branches is thus verticillate, yet always, however, 
under the idea of one being encased within the other. 
‘The leaves are here only the ultimate branches. 

1145. If the leaves upon the ramules issue from each 
other, then this happens im the same manner as with the 
branches. 

1146. The verticillate position of the leaves is there- 
fore the lowest, next succeeds the crucial, then the spiri- 
form, and lastly the scattered. 

1147. The spathose leaves are only to be regarded 
as a single bud, and therefore differ from the whorl, in so 
far as we regard this as the development of several leaves, 
that have not, however, been extruded from each other. 

1148. Divided leaves originate through a higher ope- — 
ration of light. In them the formation of ribs prepon- 
derates, and therefore they rank higher than the un- 
divided. 

1149. From this cause the pmnate leaves are the 
highest. 

1150. From the same cause the radical must be 
worse developed than the ramular leaves. They are 
usually non-pinnated, undivided, because they have 
more cellular substance in their composition than the 
upper leaves. In the leaf-system, consequently, the 
whole idea of the plant has been recontained ; on the 
earth resides the chemical character, as is evidenced. by 
cellular, dense and misshapen leaves; above in the air, 
on the contrary, the leaves are more delicate and are 
divided—indicating an electric character. 

1151. The division and pinnation of leaves can only 
progress according to the odd numbers, 3, 5, 7, because 
the midrib determines the odd leaflet. 
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1152. Leaflets occurring in pairs, or equally pinnated, 
are arrests of development. 

1153. The even number or the symmetrical form is 
unnatural in the vegetable kingdom. 

1154. The leaves are, like the young bark, and thus 
the whole trunk of the plant, green, because the vegetable 
kingdom represents the lower totality of the earth, the 
planet, whose synthesis is the water. 

1155. From the same cause, the chief colour of the 
animal kingdom is red, the colour of fire. Thus, plant 
is to animal, as green is to red. 

1156. The division of leaves passes also parallel to 
the stages of rank in plants. Cellular leaves are the 
scales of mosses and ferns; vascular leaves, the long 
riband-like leaves of Monocotyledons; tracheal leaves 
the reticular leaf of Dicotyledons. The cortical leaf is 
the sheath; the der leaf is probably the fat leaf; the 
wood leaf the acicular leaf. The radical leaf is the un- 
divided reticular leaf; the stalk-leaf the free or ragged 
reticular leaf; the perfect leaf the pate. The bracteal 
leaves repeat all forms in the thyrsus, since they are floral 
leaves. 

1157. The accessory leaves or stipules are none other 
than the remnant of the sheath-formation, out of which 
all the leaves, and therefore the wings of the leaf-petioles 
or phyllodia, have issued forth. 

1158. The thyrsus has also its series of leaves; the 
scale-like or radical leaf is mvolucre and bractea; the 
vascular or spathe-leaf is calyx; the tracheal or reticular 
leaf is corolla. 

1159. The vegetable trunk, namely, root, stalk, and 
leaf, is a perfect organism, which can exercise all the 
functions which belong to its individual life. If it there- 
fore produces anything, that can be nothing new, but 
only itself repeated. ‘This repetition of itself is called 
propagation. ‘The organs of propagation are thus none 
other than a repetition of the organs of the vegetable 
trunk. The plant thereby steps forth out of its indivi- 
duality into the province of the genus. 
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B. Aither Organs. 

THYRSUS OR FLOWER. 

1160. Hitherto we have regarded the plant as simply 
a planetary organism, namely, as a trunk with water-, 
earth-, and air-organ. But the primary vesicle does not 
lie wholly in the dark, but is illuminated upon its apex 
by the sun. Every operation, however, produces its like ; 
thus in the plant a light-organ must also be developed. 
As the light evokes heat im the ether, so also does it 
evoke a heat-organ in the plant. As the heavenly bodies 
corevolve in ether by means of light and motion, or the 
eravitation condenses the ether into matter, so also must 
an organ of gravity originate alsoin the plant. These 
organs are not, however, predominant in the plant, be- 
cause it is essentially planet or vegetable trunk. ‘They 
can be therefore nothing else than the parts of the trunk 
itself with the properties of the ether or fire. They are 
thus a repetition of the trunk, wherein, in place of the 
material processes of growth, those of the light, heat, 
and gravity occur. ‘The light-organ excites the heat- 
organ by polarization unto motion and thereby originates 
the organ of gravity. 

1161. The process in which through polar tension the 
trunk, as bemg the Whole in mimature, has been re- 
produced, is called sexual process. ‘The ether-organs 
are thus sexual organs. ‘These sexual organs can only 
be a leaf-formation, because the last development of the 
stem is the leaf. The leaf-formations which, by means 
of polar tension, reproduce the trunk, are the Flower. 
The light-organ is the corolla. The heat-organ is the pzséz/. 
The organ of gravity the seed. The pollen upon the 
stigma sets the pistil in a state of tension with the trunk, 
whereby the sap, out of which the seed attains to per- 
fection, ascends. Without this tension the pistil would 
not have had strength sufficient to perfect the seed. It 
would wither ere the latter had obtained sufficient nou- 
rishment. 
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1162. The development of the flower takes place 
through differentialization, individualization, or complete 
separation of the trunk-organs. The trunk indeed sum- 
mons up all power in the leaves, to separate the three 
vegetable tissues and represent each as a particular organ ; 
only in this formation it does not wholly succeed ; for in 
a leaf the ribs or tracheal fascicles are still held together 
by cellular tissue. In the first place with the perfect 
separation of the tissues or, properly speaking, with the ex- 
organization of each of them unto an independent Whole, 
the limit of the vegetation is attained and the growth 
completed. This was the course of the whole of nature ; 
in every system she has proceeded to individual consum- 
mation of the factors, to ther liberation from chaos; 
and the developments of the systems were concluded, 
so soon as all factors became independent, or so soon as 
every factor had itself become an entire nature. Such 
was the case in the genesis of elements, and such in the 
metamorphosis of the earth-element into earths, salts, 
Inflammables, metals. 

1163. This complete severance and imdividualization 
can no longer be effected by the air, but must be 
achieved by the light. The air is itself not thewholly differ- 
encing element, but derives its potency only from the 
light. All ultimate separation and individualization is 
reserved for the light. 

1164. Root and stem are the water- and earth-plant, 
the leaf is the air-plant, the flower is the light- or rather 
fire-plant. 

1165. In the flower the problem has been solved, of 
producing an entire plant simply by the light without 
earth, water, and air, or as it were in a merely spiritual 
manner. 

1166. The plant is a flower that has been posited 
under three ideas, under the idea of earth, water, and 
air. As in ether or fire all the elements are dissolved ; 
so are all the elements of the plant in the flower. 

1167. The flower is truly, not merely in idea, the 
whole plant with all systems and formations, posited 
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under a single idea, under that of the ether, namely, of 
the gravity, light and heat, or the fire. 

1168. The flower as the ether-organ of the plant is 
not so independent as an animal, but subordinated to the 
planetary systems, being only a separation of the parts of 
the trunk, not a new formation, as in the animal 
kingdom. 

1169. The flower as the highest formative consum- 
mation of the plant, or as the highest vegetable organ, is 
the extremity of the ramules. (Ed. Ist. 1810. § 1176.) 

1170. Although the flower is a repetition of the whole 
plant, namely, of the root, stalk, and leaf; it can still only 
be a direct transmutation of the leaf. For every Supe- 
rior proceeds from that which is immediately subjacent. 
The light-organ can only be developed out of the air- 
organ, not out of the water-organ. ‘The transition from 
the water-organ into the light-organ is necessarily mdi- 
cated through the aerial form. Preparations are neces- 
sary, gradual dismemberments must precede, before the 
isolated consummation can result. The air purifies the 
organs, in order that they may become participant of 
light. 

1171. The flower is the totality of the leaves of a 
ramule placed upon the extremity of the latter. Fora 
flower is the whole plant, and is the Ultimate of the plant. 

1172. The flower is a terminal leaf-bud. <A leaf-bud, 
after whose rupture the ramule cannot grow any more. 

1173. The flower necessarily stands in a whorl-shaped 
manner, because it is the end of the branch; it is the 

terminal whorl of the plant. 
1174. With the flower the ramule or the plant dies 

off, partly because it is the extremity, partly because 
wholly separated tissues cannot live. In the flower there- 
fore the plant reverts to its origin. It is a ramule, whose 
buds have continued stationary. 

1175. The idea of the vesicle les at the basis of the 
flower. It is an entire vegetable vesicle, a leaf-bud that 
has not been drawn asunder. The flower is the last 
vesicle into which the stalk swells out. 
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1176. The flower-vesicle agrees with the leaf-vesicle. 
The form of the flower must pass parallel to the form of 
the leaves. This has reference principally to the position 
and number of parts. 

Division. 

1177. The flower is the synthesis of the entire plant 
with complete analysis of the organs. Flower, pistil, and 

seed are the leaves, stalk, and root separated, and yet all 
combined to form a common organ. ‘This flower re- 
garded in its analysis is the flower proper ; in its dissolu- 
tion it is called fruit. 

1178. The flower-vesicle is according to its essence a 
threefold vesicle. In it the leaf-system or the air-plant 
has been represented, but in like manner and of necessity 
also the earth- and water-plant, or the vesicles in which 
stalk and root have been taken up into the kingdom of 
light. Thus there is the /eaf-, stalk-, and root-flower. 

1179. The leaf-flower is in the periphery, the stalk- 
and root-flower in the centre of the vesicle. For the 
former is the metatype or copy of the leaves, the latter of 
the stalk and the root. : 

1180. The leaf-flower is the highest and the very first 
to be developed. Itis that, which chiefly corresponds to 
light ; the trunk-flower is, however, the lowest, the last 
developed, because it is only the trunk that has been 
prolonged with difficulty to form a flower. It is the 
child of the heat and gravity. 

1181. It may be also said that the leaf-flower is the 
electrical, the stem-flower, however, the chemical. In 
the latter the chemical process must still act visibly, it 
must still be produced mucus; in the former, however, 
this must disappear and resolve itself into purely elec- 
trical bodies. 

1182. The flower consists of three leaf-buds. The 
leaf-bud is the corolla or blossom. ‘The stalk-bud the 
pistil. The root-bud the seed. 

1183. The corolla is the external whorl of leaves, is 
first developed, has the form of a leaf, is a vesicle, 
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secretes in itself electrical, inflammable bodies, and is 
directed towards the sun. 

1184. The difference between corolla and pistil is 
that of the two principal tissues, the tracheal and cellular 
tissue. By the light the tracheal fasciculi become finally 
separated from the cellular substance, evolved to a higher 
degree as the child or product of light, and planted 
outwardly. ‘The corolla is the tracheal circle, which has 
forcibly gained its freedom. 

1185. The pistil is the vascular substance that has 
become freely evolved, yet to the highest stage; in a 
similar relation likewise does the seed stand to the cellu- 
lar substance. In the fruit therefore the flower again 
reverts to the primary condition of the plant. 

1186. The flower and pistil are therefore those very 
organs which have been most antagonized in the plant. 
They are in the highest state of polar tension, and stand 
opposite each other like electrism and chemism, or as 
light and matter. ‘This antagonism in the Organic is 
called sez. 

1. FLORAL ENVELOPES. 

1187. The blossom is the leaf-formation, in which the 
separation of the principal tissues is completely attained, 
where the tracheal fascicles entirely separate from the 
cellular substance, and become a leaf with free ribs. 
The cellular substance becomes the corol/a-petal, the rib 
the stamen. 

1188. The blossom passes through the three stages of 
leaf-varieties before it attains its completion, and divides 
therefore into three whorls, which correspond to the root- 
leaves, stalk-, and ramular or perfect leaves. The radical 
or squamose leaf appears in its repetition as zmvolucrum 
or spatha. The stalk or vascular leaf as calyx. The 
perfect or tracheal leaf as corolla. 

a. Jnvolucrum. 

1189. As the root puts forth numerous branches, so 
the involucrum or spatha frequently incloses many 
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blossoms that constitute the thyrsus or synthetic form of 
inflorescence. 

1190. The thyrsus or dense panicle is the whole 
-ramage or branch-fabric repeated in the involucrum ; 
it is therefore just as manifold as the former. 

1191. The inflorescence is still as complex as the 
arrangement of the branches, because with every flower 
the ramule dies off or ceases to grow, whereby very nu- 
merous and strange relations are brought to light. 

1192. The involucrum corresponds to the scale-leaves 
or bracts, and is therefore as a rule polypetalous. The 
involucral leaves stand upon a lower stage of develop- 
ment, are for the most part only squamose or spathiform, 
rarely divided or pmnate. 

1193. The involucral leaves necessarily stand, as 
bemg the radical leaves of the flower, at the bottom of 
the peduncles or flower-stalks; each flower-stalk there- 
fore has usually an involucral or bracteal leaf also. 

b. Calyz. 

1194. The repetition of the cauline or spathe-leaf in 
the flower is the Calyx. It does not stand therefore at 
the base of the peduncle, but towards its summit, and 
is the external bud of the blossom ; it is mostly spathi- 
form, rarely or but slightly cloven, and very rarely poly- 
sepalous ; it is generally green like the leaves. Although 
the calyx is no essential organ in itself, still it is rarely 
wanting and is often itself the supporter of the corolla 
and stamina. 

1195. As the calyx is more incomplete than the co- 
rolla, so it has usually but three lobes, and if it has 
five, then they are frequently placed irregularly. 

1196. The developmental stages of the calyx are also 
three. Corresponding to the scale-like leaf or bract, it 
is only squamiform, as in the catkins of the hazel and 
fir-cones ; corresponding to the spathe-leaf, it is tubular 
or unisepalous ; corresponding to the reticular leaf, it is 
multisepalous, and mostly deciduous. 

1197. The tubular calyx exhibits likewise three stages 
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of development. At first it is scale-like, confluent with 
the ovary or epigynous —ovarial corolla. It is next 
spathe-like, simply connected with the corolla or perigy-_ 
nous—calycine corolla. Lastly, it resembles the reticular- 
veined leaf, being free from both the above organs, or 
hypogynous—pedunculate corolle. 

c. Corolla. 

1198. From the character of the corolla or crown as 
being a ramular leaf all its properties admit of being 
deduced. It is the upper leaf-bud, masmuch as the 
ramular leaves stand above those of the stalk. It is, on 
this account too, the internal, inasmuch as the lower leaves 
admit within them the upper. 

1199. The corolla is homologous with the whole mass 
of the petiolated or ramular leaves. ‘Thus their arrange- 
ment, form, and number taken together are not worth 
more than the characters of the corolla, nor are they worth 
less, because they are relations of deeper organs. 

1200. The corolla stands also in a whorl, because it is 
the totality of leaves. 

1201. The laws of the leaf-formation are also the laws of 
the corolla-formation. ‘The corolla will therefore repre- 
sent at one time a greater, at another a less, ramified 
leaf-system. 

1202. The corolla is the last verticil in the series of 
leaf-whorls; for it represents the last leaf-form, and must 
fade, because the. tissues have completely separated from 
each other, namely, the trachez as stamina, from the cells 
that constitute corolla leaflets or petals. No part can 
carry on life by or for itself. 

1203. The parts of the corolla range in an alternating 
manner with those of the calyx, because they are the 
next supra-consecutive bud. 

1204. In accordance with the three stages of the leaf- 
formation the corolla is also resolvable mto three forms. 
The scale- or root-leaf returns in the several squamiform 
micropetals of what have been called the Apetalous plants; 
it corresponds to the involucrum—squamoid corolla. 
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The spathe- or stalk-leaf appears in the tubular-shaped 
or Monopetalous corolla. It is a leaf-bud, which has 
only ruptured at the apex, like most calyces, unto which 
it corresponds-—spathoid corolla. Lastly, in the poly- 
petalous corolla the reticular or petiolated leaf appears 
upon its highest stage —reticular or phylloid corolla. 
The rank of the leaves consequently determines also that 
of corollz. 

1205. Although we regard the corolla as a whorl of 
leaves, namely, as several leaf-buds approximated, a yet 
clearer insight into its numbers and positional relations 
is attamed, by viewing it only as the lobes of a single 
leaf. 

1206. If we regard the petals of a polypetalous corolla 
in the import or light of pinnate leaflets, the legitimate 
regularity of their numerical relations, and the so-called 
irregularity of their arrangement is easily explained. 
The papilionaceous corolle have been manifestly con- 
structed according to the plan of the pinnate leaf; the 
vexillum or vane corresponds to the odd leaflet, the ale 
or wings to the two anterior, the carina or keel to the 
two posterior pinnate leaflets; and hence their consecu- 
tive ratio of decrease in respect to size. 

1207. All irregular corolle admit of bemg referred to 
the papilionaceous form. One petal is always found, 
which separates from the others, is either larger or smaller, 
or entirely ablated, and consequently corresponds to the 
odd pinnate leafiet or vane. 

1208. The irregular monopetalous or tubular corolle 
admit also of being referred to the papilionaceous form. 
They need only be regarded as a confluence of petals. 
The labiate carolle are one of the same character; but, 
on the contrary, the lower lip is trifid, the upper, and 
thus the keel, bifid. Here the papilionaceous corolla 
stands, properly speaking, reversed. 

NUMERICAL LAW. 

1209. The number of petals in the corolla ranges pa- 
_ Yallel with the mode of development of the pinnate leaves. 
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But at first the odd terminal leaf necessarily originates, 
because a leaf must have several pairs of ribs, before it 
splits in a ptiloidal or pmnate manner. The primary 
number of petals is therefore one. ‘This number is found 
in those plants called apetalous, where the small lateral 
petals are abortive, and frequently the terminal petal 
itself, as in the catkin, where only the calyx has been left 
remaining. 

1210. The normal ratio, in which the numbers of the 
petals progress, is the odd or uneven. For a leaf is to 
be regarded as a single fascicle of fibres with cellular 
substance. ‘This packet of fibres grows straight out. It 
is solicited by the light to give off bundles of fibres ; 
there is thus no existing cause, why it should only give 
off such upon one, and not upon the other, side of the 
bundle. At the first division therefore it must be an 
odd leaflet, which is the principal bundle of fibres, while 
two even pinnate leaflets take their origin upon its 
sides. 

1211. The second number of petals is therefore three ; 
for this is the first number in which a pinnate leaf can 
appear. ‘This number is much more frequently met 
with than the former, because all division of a terminal 
bud necessarily strives after the representation of the 
whorl. Under this head come most Monocotyledons, as 
grasses, rushes, lilies. 

1212. Of the three petals of a corolla all three are not 
of equal import, two only are alike as being lateral pin- 
nate leaflets ; the third, however, is present as the odd or 
uneven leaflet. | 

1213. Upon this mequality of import depends the 
irregularity of many ternary corollz, e. g. of the Orchidee, 
Apiaceze, and even many Irides and lilies. 

1214. If the trinity or ternary division depend upon 
the pinnated leaf, so must also the next number depend 
thereupon. 

1215. The third prevalent number in the vegetable 
world is the quinary. The quinary division originates, 
when to the two pinnate leaflets two others are super- 
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added. The pentapetalous corolla is also an odd pin- 
nate leaf in a whorl-shaped position with four pinnate 
leaflets. 

1216. The pentapetalous is naturally higher in rank 
than the tripetalous, and this than the monopetalous, 
corolla. 

1217. In the former four petals are of equal rank, but 
the fifth or odd petal differs from them. ‘This difference 
is shown in its position, size, form, design, and colour- 
ing. ‘The odd leaf is usually larger, of a rounded form, 
having more ribs and other spots or markings. 

1218. It appears as if, with this second liberation of 
fibrous fascicles from the main bundle, the differentiali- 
zation were closed. For most corollz are only quinarily 
divided, or admit at least of bemg referred back to that 
number. 

1219. It is readily comprehended why there are only 
three breaks present in the number of petals, that these 
are denoted by one, three, and five, and that they rarely 
ascend to seven, nine, and so on. For the posterior pin- 
nate leaflets are wont also to abort or be arrested in the 
leaves. 

1220. There can be no plant with originally two 
corolla-lobes or petals; for the fibrous bundle does not 
thus divide itself; one main fasciculus is always left. 
The cause why the principal bundle does not divide into 
two equal fasciculi resides in the very nature or essence 
of the stalk. The idea of the stalk operates throughout 
the whole plant. The odd or uneven leaflet is only the 
last expansion of the stalk. The even leaflets are its 
branches. 

1221. For the same reason there can be no originally 
quaternary corolla. 

1222. There can be none that is originally sexanary. 
1223. But an originally septenary corolla is con- 

ceivable, if forsooth the energy of light is still in a con- 
dition to separate two bundles of fibres. How rarely 
this occurs is well known, and thus it still continues 
doubtful whether this form is not to be explained by an 
arrest of development. 
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1224. Nature can produce no originally octo-, deka-, 
or dodeka-petalous, &c. corolla. 

1225. Corolle: with originally nine, eleven, and more 
numbers are not impossible. The last seem only to 
exist. 

1226. All corollas having even Somber petals, ori- 
ginate through arrest of the odd leaflet. 

1227. The number two originates most usually and 
in the simplest manner from the arrest of the number 
three. If it originates from the quinary quantity, two 
pinnate leaflets are then coarrested. 

1228. The aberration is recognized either from the 
position of the lobes or petals that have been left remain- 
ing, or from comparison of the number in other parts, in 
the calyx and capsule. 

1229. The quaternary corolla is a quinary without the 
uneven leaflet. 

1230. The hexapetalous is a doubling of the tripe- 
talous, corolla. There are two whorls of petals, provided 
the calyx has not become corolla-like in character. Both | 
cases are demonstrable through the alternating arrange-— 
ment of the parts. 

1231. The number eight is a doubled four. 
1232. Nine is indeed in most imstances a product of 

three multiplied by three. 
1233. The number ten is a doubled five. 
1234. In every number of petals the law of unequal 

development consequently prevails. 
1235. The original arrangement of the parts of the 

corolla is bilateral, and therefore symmetrical. In the 
papilionaceous corolle this originally symmetrical arrange- 
ment is most. perfectly maintained. They repeat the posi- 
tion of their pmnate leaves. 

1236. This symmetrical arrangement is shown even 
in many tubular, as in the labiate and personate, corolle. 
The trifid lower lip is the standard and wings; the bifid 
upper lip, on the contrary, the keel. 

1237. The small liguliform petal of the lettuce’s 
corolla is a tubular corolla entirely slit up; it is therefore 
mostly quinque-dentate. 
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1238. Corolle which have only a single petal (the 
tubular-shaped corolle should not be styled monopetalous, 
but those which actually have a single petal to the 
corolla) are indeed to be regarded for the most part as 
an odd leaflet; yet still much variety appears to take 
place in these developmental arrests. ‘Thus here no 
division of the fibrous bundle was attamed, or the lateral 
leaflets have wholly disappeared. 

1239. In many this one leaflet also is arrested, and 
the corolla is wholly wanting. Such a corolla is to 
be viewed as a stem with radical, but without ramular 
leaves. 

1240. It is not a matter of indifference whether the 
single involucre that is left remaiming be called calyx or 
corolla; the distinction between both 1s philosophically 
correct, though at the same time also it may be fre- 
quently difficult to determme. Colour and relation to the 
stamina and fruit determine much ; but respect must be 
also paid to the whole idea of the plant, whether it has 
radical leaves or not, whether the leaf-ribs do or do not 
ramify. Alternating stamina afford evidence of its being 
the corolla. 

COLORATION. 

1241. As the colour ranges parallel with the import 
or quality of the matter, or since the matter and colour 
are of one and the same kind, so also must this hold good 
of the colour of the light-flower. 

1242. As the corolla only, and not the calyx, is the 
proper light-organ, ‘so also will it only obey the light in 
the coloration. 

1243. ‘The corolla can no longer be coloured green, 
for it is no longer a leaf. Now that which obtains ano- 
ther signification, which passes over into another element, 
must, with the function, lay aside also the old colour. The 
corolla is besides the perishing, fading leaf; as this 
begins to turn yellow or red in the autumn, so does’ the 
corolla immediately at its origin. It is a born autumnal 
leaf. 
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1244. The whole plant must be regarded as a green 
synthetic colour; the corolla as the analysis of the 
Green. 

1245. The first division of the Green is Yellow and 
Blue. These two colours are the first which make their 
appearance in the corolla. 

1246. Yellow is the earth-colour, corresponds to the 
root, and consequently indicates the lowest colour. Yellow 
corolla are less developed than those which are otherwise 
coloured. The corolle of spring flowers are therefore 
yellow; so likewise is the middle of the corolla, as is 
specially exemplified in the disk of the Syngenesious 
plants. 

1247. Blue is the second colour of corolla in the scale 
of dignity, or rank. Blue is displayed on the better 
developed corolla, and is frequently the colour in the 
rays of the Syngenesiz. Blue belongs to the temperate 
ZONES. 

1248. If Yellow and Blue be the divided Green of the 
leaves, the complementary colour to that of the corolle 
must thus remain in the trunk. The trunks of plants 
having blue corolle should therefore be yellow; those 
with yellow corollz should furnish blue colouring matters, 
like the Woad. 

1249. Red is the third corolla-colour, the true light- 
colour, in the which properly all corolla have been 
immersed; and if they exhibit any other colours, these 
should be viewed only as instances of aberration from 
Red. The Reds are the splendid colours, which develop 
themselves in the middle of summer; in flaming red 
mantles are the flowers of the torrid zone veiled. 

1250. Finally, the form triumphs over the colour. 
The light has m Red done everything which it could do 
for colour, having allured as it were all the colours out 
of the plant ; it now, on the contrary, bestows its atten- 
tion upon the form and delicacy of the substance. The 
white colour makes its appearance in antithesis to the 
red, and is mostly associated with very delicate struc- 
ture. 
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1251. The cells of the red corolle are replete with 
starch-granules, but those of the white are quite empty. 
The yellow and blue corolla range in the middle. Red is 
a superabundance, White a deficiency, of nutriment. The 
most noble and beautiful corolle, as well as the lowest 
also, may therefore be white. White and red are the 
general colours for all families of plants, but yellow and 
blue are special colours. In general the trunk is green, 
the corolla white, the seed black. The mediate stages 
are red, yellow, and blue. 

STAMEN-FILAMENTS. 

1252. At length we come to the last work achieved 
by the light in the corolla, or to complete sepa- 
ration of the systems or tissues. If ever bundles of 
fibres may entirely separate from the cellular substance, 
this is possible only m the corolla, as bemg the final 
light-organ. Separation must, however, be attained : 
for thus far do the claims of light extend. But no de- 
velopment remains stationary before it has corresponded 
with the operations of the developing agent. 

1253. In the corolla, as being the highest kind of 
leaf, the ribs, as the fibrous fascicles, must finally sepa- 
rate themselves from the leaf-substance as cellular tissue. 
The corolla is a double organ. ' 

1254. In conformity with the whole structure of the 
plant, the ribs are placed internally, the membranes exter- 
nally. 

1255. The leaf-ribs, isolated and perfected as a par- 
ticular organ, are the Stamen-filaments. 

1256. The leaf-membranes, or probably the phyllodia, 
isolated and evolved into a particular organ, are the 
corolla-petals. These compose in the strongest sense 
the corolla. The filaments consist for the greatest 
part of spiral fibres, and the corolla-petals of the finest 
cellular tissue, which may be almost designated as gra- 
nular. This then would be the rational import of the 
corolla and its stamen-filaments. Both are of similar 
production ; they exhibit like substance, colour, and deli- 
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cacy, with cotemporaneous development and cotempo- 
raneous death. 

1257. Not only are the ribs of the corolla, but those 
also of the calyx, liberated to become filaments. There 
are calyx- and corolla-filaments. 

1258. As ribs, the filaments must stand in the mid- 
dle of their petals, 1. e. opposite to them. 

1259. Filaments, which alternate with the parts of 
the corolla, are consequently calyx-filaments ; such as 
alternate with the lobes of the calyx, or stand opposite to 
the petals of the corolla, are corolla-filaments. 

1260. Most filaments, and consequently the calycine, 
are alternating in their arrangement. Most corolle 
therefore have no longer strength sufficient to produce 
filaments. 

1261. Flowers provided with opposite and alternating 
filaments have consequently two circles of them, as is the 
case in many Pinks. With the determination of the 
number of filaments the race has been therefore spe- 
cified. 

1262. The number of Sista stands in relation — 
to the parts of the corolla; therefore three and five are 
the prevailing numbers. 

1263. There is no absolute number in the filaments, 
but only one of relation. Corolle with three petals have 
invariably also three filaments, and those with five of the 
former, the same number too of the latter. 

1264. The number of filaments is always the simple 
or multiple of the parts of the corolla. Three calyx- or 
corolla-parts have 3 X 1 or 3 X n, filaments. 6 is not 6, 
but 3&2; 9is3XK 8; 10185 2; 20185 X 4; or 
5x 3+ 5X 1, and so on. 

1265. The filaments do not simply follow, the num- 
ber, but also the conjunction, position and arrest, of 
the corolla. They are epigynous, peri- or hypogynous. 

1266. In irregular corolla the filaments are usually 
abortive; as in those of the orchideous, labiate and papi- 
lionaceous plants. 

1267. The arrest of the filaments usually stands in 
a a 
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inverse relation with the corolla. In the case of a larger- 
sized petal the filament is small, and, on the contrary, 
larger in opposite parts of the corolla. 

ANTHERS. 

1268. The corolla obtains its last function in the pro- 
duction of the highest electrical bodies, which it exhales 
as sweet odours. Altherial oils ascend out of the corolla 
into the air. 

1269. The filament, as a leaf-rib that has become 
free, is a moribund ramuscular extremity, which still 
strives, according to the law of pinnation, to produce three 
buds, whereof, however, the terminal one is in gene- 
ral arrested, and the two lateral scarce attain unto 
apertion. 

1270. The two lateral buds of the filaments are the 
Anthers. 'They mostly open im a spathose manner, 
because they have not strength enough to develop them- 
selves as perfect gemme or buds. 

1271. The anthers are to be regarded as follicles, which 
mostly rupture upon the dorsal or external aspect. 

1272. The starch-flour, which forms the precipitate 
termed albumen in the seed, here obtains in the light- 
organ electrical properties, and is called pollen. 

1273. The pollen has a light-function in the plant. 
1274. The function of the pollen must be differencing, 

thus vivifying and secernent. 
1275. The principal antagonism of the pollen is with 

the pistil, upon which it must therefore act in a properly 
differencmg manner. The pollen does not hang, like the 
seed, by a stalk or pedicle to the wall of the anther, 
but is exudated from it like chemical bodies. It is 
nevertheless a vesicle, like all organic parts. This 
vesicle consists of two membranes,: and contains yet 
smaller vesicles, which are called fovilla or pollen-viscus. 
When the pollen comes into contact with the moist sur- 
face of the stigma, its external membrane ruptures, and 
the internal with its contained fovilla protruding in the 
form of a tube, penetrates the style in many instances 
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down to the seed, whereby the germ first becomes 
developed or self-subsistent. 

2. PISTIL OR OVARY. 

1276. Ifthe corolla be the light-flower, the stalk-flower 
is heat-flower. 

1277. The stalk-flower, as being a repetition of the 
stem, must be developed later than the leaf-flower. It 
consequently stands superiorly upon, and so far within, 
this. The corolla is related to the stalk-flower like cir- 
cumference to centre. 

1278. The stalk repeated in the flower is the Ovarium, 
germen or pistillum. It is frequently converted into 
wood in the nut and becomes hardened into stone. 

1279. Nevertheless, the pistil like the corolla is a 
leaf-formation, because everything that originates sub- 
sequently to, can be none other than, the leaf. It isa 
leaf-bud under the idea of the stalk. The pistil is thus a 
leaf-whorl like the corolla, and one which is subject to 
the same fatalities, only with this difference, that its leaves 
are wont to open first after it has withered, and conse- 
quently through physical forces. — 

1280. Every leaf that has been closed in a vesicular or 
tubular form is a follicle or carpel. There are therefore 
uni-, bi-, and tri-locular ovaria, &c. The loculi or cells of 
the ovarium are none other than closed carpels. As 
many therefore as there are of the former, so many are 
there of the latter, and vice vers’. ‘The septa or parti- 
tion-walls are none other than the involuted edges of the 
closed and confluent carpels. 

1281. Uni-locular ovaria consist therefore only of one 
leaf. The legume is only a compressed carpel. 

1282. Every carpel or every cell has its raphé or ~ 
suture directed inwards or along the axis of the flower. 
For the leaves are always so conjoined that the two halves 
of the upper or mner side stand counter to each other. 

1283. All other sutures are adventitious and, by their 
mode of dehiscence, determine those parts of the ovarrum 
which are called valves. These sutures are either dorsal 

em 
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or on the back of the carpel, e. g. capsula loculicida ; 
conjunctive, where two carpels abut against each other, 
e. g. capsula septicida; or finally, between both by the 
side of the dorsal suture, so that the valve springing up 
resembles a shutter, as in many silique or pods. 

1284. The columella of the ovary is none other than 
the internal edge of the carpels from which the leaf-wall 
has been freed. 

1285. Hach carpel-leaf is to be regarded as the com- 
mon petiole of a pinnate leaf, upon whose lateral petioles 
the seeds depend. ‘The seeds always hang therefore 
upon the inner angle of the cells. 

1286. As the parts of the corolla alternate with the 
calyx, so do the carpels or cells of the ovary with the 
corolla; they stand therefore opposite the parts of the 
calyx or are situated in front of them. 

1287. The parts of the ovary follow also the uneven 
series of numbers, one, three, five. The number two is | 
usually found in wregular, e. g. the labiate, corolle. 

1288. If few cells be present as parts of the flower, 
the carpels are then to be regarded as arrested. In the 
personate corolle three are arrested, but in the papiliona- ° 
ceous, four. The legumen is only a fifth part of the 
ovarium. 

1289. The development of the carpels stands usually 
in an inverse relation to the size of the parts of the co- 
rolla. Thus the legume is situated between the two 
insignificant petals of the keel, opposite to the large vex- 
illum ; in the Personatze a carpel is situated in the fissure 
of the upper lip; upon the lower lip, consisting of three 
lobes, only one carpel is situated, which consequently 
supplies the place of four, and is therefore also larger. 

1290. The stages of leaf-formation are also displayed 
in the matured state of the ovarium. The radica/ or 
scale-leaf is repeated in the cariopsis ; as in the grasses, 
orachs, nettles, and such like plants. 

1291. The spathe-leaf becomes a siliqua, or hollow 
capsule, in which forsooth the septa are arrested, and 
the seeds stand upon the conjoined edges of the carpels, 
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upon their walls, or also upon a mediate replum and 
placenta, as in the proper Siliquose plants with the poppies, 
Resedze, Primulee and pinks. 

1292. The reticular-leaf is perfected into a capsule, 
where the carpels are so confluent with each other, that 
they form septa and bear the seeds upon the internal 
angle or upon the axis, as in the Rues. If these car- 
pels separate, then polycarpal plants, as the Ranuncu- 
laceze, Malvaceze, Magnoliacez, origiate. In these the 
median columella is the elongated floral peduncle. If 
they separate, without leaving a median columella be- 
tween them; they are then simply called /od/icles, as in the 
larkspur and celandine. If this capsule be compressed 
flat ; it is called /egumen, as in the beans. 

1293. The cariopsis generally contams one and that 
a large seed; the siliqua or hollow capsule is many- or 
small-seeded ; the follicle few- or moderately-seeded ; the 
capsule many- and also few-seeded. : | 

1294. In the cariopsis the seed is attached to the 
base or apex; in the follicle in a row upon the inner 
suture ; in the siliqua upon the carpellar edges, or their 

~ walls, and on a meso-replum or frame; in the capsule 
upon the inner angle or on a middle axis or column. 
Seed-bearing alee to the columella are only the carpellar 
edges prolonged into the loculi or cells. 

STYLE. 

1295. What the stamen-filament is for the petal of 
the corolla, that is the style for the ovarial petal or the 
carpel, viz. the rib that has become free. As, however, 
the leaf-formation in the ovary is generally imperfect, so 
also is the separation of the tissues or systems. ‘The ~ 
style is not therefore freed at once from its root, but 
projects only above the leaf-substance. 

1296. But as the singular circumstance occurs in the. 
ovary that the mid-rib is arrested while only the margi- 
nal ribs shoot out, so is the style the elongation and coa- 
lescence of the two marginal ribs. Every stigma is 
therefore biacuminate. 
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1297. There must always be as many styles as the 
ovary has carpels or cells. If only one style appear, in 
this case it is then made up of several mid-ribs. In 
most instances the number of styles is recognized in the 
number of the stigmata. | 

1298. As being the rib of the ovary the style is the 
last ramuscular extremity of the stalk, which is resolved 
into mucus upon the stigma. 

1299. Stamen-filament is related to style, as leaf to 
stalk, thus as air to earth, as Differencing to Differ- 
encizable, as electrism to chemism or rather nutrition. 
This is the lower comparison ; in a true sense they are 
related as light to heat. 

1300. The light is the Active, the heat the Passive ; 
light the Moving, heat the Moveable; light the Vitaliz- 
ing, heat the Inactive, or that which becomes vitalized ; 
light the spirit, heat the matter—male and female 
principle. ‘Thus are corolla and pistil related to each 
other. 

3. SEED. 

1301. The root repeats itself in the interior of the 
ovary under the ether-form. ‘The root ascends out of 
the earth to become an organ of gravity. 

1302. After the leaves have been made independent 
im the corolla, and the stalk in the pistil, the root also 
separates and appears as a free organ, as Seed. 

1303. The seeds are necessarily in the interior of the 
ovary; for the cellular organ can first appear, after the 
leaf- and stalk-buds have opened as corolla and ovarium. 
The blossom is a bulb, the external testa or covering of 
which is the leaf-, the mediate the stalk-, and lastly, the 
imternal the root-vesicle. The stalk is adherent to the 
leaves, the root to the stalk; so also the seeds to the 
ovary, and this to the corolla. 

1304. The seeds are developed in the ovary under 
the same relations in which the root is developed in the 
earth, namely, in the dark. 

1305. The darkness does not allow the chemical body 
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to attain unto difference; therefore the sap within the 
capsule must, instead of separating itself into spiral ves- 
sels and leaf-substance, continue to remain there undi- 
vided and without form, i. e. in the condition of’ simple 
granules, or germs of future cells. 

1306. The seeds, like the root, are a mass of cells ; 
hike it they contain an accumulation of mucus, but of 
course more highly-formed, being separated into flour, 
starch, acid matter, oil, and such like substances. 

1307. These seminal substances are deposited upon 
the alkalme, in opposition to the acid, side of the ovary ; 
just as the root also represents the alkaline factor in re- 
ference to the stalk, inwhich appears the formation of acids. 

1308. The seeds are the pinnate leaflets of the ovarian 
leaves, which continue in the condition of buds. They 
stand therefore as unclosed vesicles upon both edges of 
the carpel, as is particularly distinct in the legumens. 

1309. As both edges are similar to each other, so 
there can be no ovary that has fewer than two seeds. In 
all one-seeded ovaries therefore one seed has been ar- 
rested, a fact that admits too of bemg demonstrated in 
the majority of cases. 

1310. Every seed is placed at the extremity of a late- 
ral rib of the carpel. These lateral ribs are called seed- 
bearers or placente. If such lateral ribs terminate be- 
fore reaching the edge of the carpel, then the seeds stand 
upon the juncture or wall of the carpel. This does not, 
however, occur frequently, but only in the Siliquose, 
poppies, and some others. ‘The elongated lateral rib, 
whereupon the seed hangs, is called umbilical cord. It 
is no peculiar organ, but only the seed-petiole. 

1311. The direction of the seeds is possible in fiveways, 
either upright and horizontal, transverse, or rising ob- 
liquely upwards and downwards in relation to the axis 
of the ovary. 

1312. Every perfect seed (of Dicotyledons) is none 
other than a pentifoliar, involuted, pinnate leaf. The 
shell of the seed is the leaf-spathe or phyllodium, the 
two seed-lobes are the two posterior pinnate leaflets, 
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while the germinal leaflets, or p/umula, are the two ante- 
rior pinnate leaflets, together with the odd leaflet. The 
seed-rib or vascular cord (raphe) is continued into the 
seed-rootlet or radicle, and this into the petiole of the 
cotyledons. 

1313. Every seed-coat must consist of three integu- 
ments; for every leaf consists of the lower and upper 
membrane, and of the interjacent parenchyma, in which 
the vessels are dispersed. ‘The external leaf-membrane 
forms the most hard and coloured covering of the seed 
(testa), the internal the brown seed-tunic or pellicula ; 
between the two lies the brown fibrous tissue, or desic- 
cated parenchyma with the vessels. 

1314. The umbilicus is the cause of the bud or of the 
seed-leaf; the seed-hole or micropyle is on the apex of 
the involuted bud, or rather of the phyllodium, in which 
the germ lies rolled up. 

1315. Umbilicus and micropyle are united with each 
other by means of seed or leaf-rib (raphe). Both rarely 
stand opposite to each other, so as that the one should be 
below, the other above; but the apex of the leaf is 
usually so involuted that it again reaches the bottom of 
the leaf, whereby umbilicus and micropyle come into 
close and mutual approximation, as m the beans. The 
seed-petiole elongates itself into the seed-rib ; this is con- 
tinued upon the back of the phyllodium or testa, bends 
round, and returns again to the umbilicus, so as to de- 
scribe a complete circle. The shell of the seed has con- 
sequently the form of the young fern or fern-capsule. 

1316. The radicle is the continuation of the seed-rib, 
which is, however, dismembered itself, moves off, and 
thereby causes the micropyle to be, or, properly 
speaking, only renders it, free. The testa or seed-shell 
is consequently a phyllodium thrown over the germ, but 
the micropyle is the upper opening of the bud. 

1317. The germ of the seed or embryo, namely, radi- 
cle, cotyledons and plumule, is therefore only the quinary 
pinnate leaf without the spathe or testa. 

1318. Thus the whole seed, shell and embryo, com- 
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pletely resembles a pinnate leaf with a phyllodium, as we 
see it in the umbellate plants, only it must be thought 
of as one so involuted, that the fine leaves adhere reversed 
in the phyllodium. Seeds may consequently change into 
leaves. A seed has therefore been formed also in all its 
parts like a papilionaceous corolla. This resemblance 
speaks moreover retrogressively, for the petals of the 
papilionaceous corolla being viewed only as a single leaf- 
bud. Seeds may therefore change also into corolle. All 
parts of the seed are thus an unity, a single pinnate leaf, 
and it is consequently impossible for them to have been 
patched up out of what has been called the seed-ovum, 
namely, the testa and embryo, which would come from 
some other source or out of the pollen. 

1319. The seed is the whole plant in miniature: the 
root bemg portrayed in the umbilical cord, and radical 
leaf m the phyllodium; stalk im the radicle; caudal 
leaves in the seed-lobes; ramuscule in the cotyledonal 
petiole; ramular leaves in the cotyledons. Seeds may 
thus change into an entire plant. The seed is conse- 
quently nothing new in the plant, but the repetition of 
the same under the relations and forms of the root. 

1320. It is plain that the seeds must always change 
into the same plant; for they are indeed nothing else. 
but this. The identity ensuing upon propagation is 
accordingly nothing singular and mcomprehensible; it 
would be so were it otherwise. With the seed the 
plant has but reverted again to its primary condition, to 
the galvanic, mucous vesicle, out of which in a secondary 
manner the young plant is developed like as is the first 
plant out of the primary vesicle. 

1321. The radicle is not therefore root itself, but ouly 
emits rootlets. ) 

1322: The germ or the radicle must observe different 
positions towards the umbilicus, according as_ the seed- 
leaf or the testa has been more or less mvoluted, and 
according as the germ is removed from the micropyle. 

1323. The albumen or perisperm is no particular 
organ, but only the deposit from the sap, which the mner 
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wall of the testa secretes. The albumen stands in no 
organic connexion with the parts of the seed. That 
therefore which has become connate with the kernel or 
nucleus cannot be albumen. 

1324. The arillus can be none other than bud-seeds 
of the testa, because it is placed under the phyllodium. 
It corresponds to the floral involucrum or bracteal scales. 

1325. As the seeds are none other than leaves that 
have remained stationary in the condition of root, so 
must they pass through the three leaf-stages. There can 
be therefore only three principal differences in the seed- 
formation. 

1326. The seeds of plants with reticular leaves consist 
of several leaves arranged symmetrically or in pairs. 
They have necessarily ¢wo seed-lobes—Dicotyledones. 

1327. The seeds of plants with spathose leaves consist 
too only of the latter, i. e. the seed-leaves remain encased 
in each other. They have consequently only one seed- 
lobe, which also incloses only one plumule— Monocoty- 
ledones. 

1328. This seed-lobe is a phylloidal leaf, whose pa- 
renchyma has been superabundantly filled with farina- 
ceous matter or flour. | 

1329. That which is named vitellus can be none other 
than the succeeding counter-leaf. 

1330. What in the Monocotyledons, at least in most 
of them, and in the grasses, is called albumen, is not so, 
but only the flour of the seed-lobe. 

1331. The germination of these seeds is nothing else 
than an elongating of the spathiform seed-lobe into a 
culm, from the bottom of which radicles spring-forth, as 
out of a bulb. A monocotyledonous seed is in its 
structure none other than a small bulb with undivided 
coverings, 

1332. Lastly, the third form of seeds makes its ap- 
arance in those plants which have only scale-like leaves. 

The seed-lobe is wanting in them, and they elongate 
themselves directly mto the. plumule or little stalk— 
Acotyledones. 
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1333. They are devoid of the distinction of testa and 
embryo, because, on account of the deficiency of genuine 
leaf-formation, they are none other than the first. For 
the embryo is only a small leaf. They therefore include 
only albumen or germinal powder, as it is correctly 
named. 

1334. Here belong not merely fungi, fuci, lichens and 
mosses, but also the ferns, as beg those which have 
only cells or squamoid leaves. For the frond with the 
spiral vessels does not rank in the category of leaf, but 
of stalk. 

FRUIT. 

1335. The fruit is the coalescence or blending of the 
three parts of the flower, or the seed, ovarium and corolla. 
In the flower the individual perfection of every part of 
the trunk was completely attained ; the leaves being sepa- 
rated quite freely from the stalk became corolla; the 
stalk separated from the leaves and root became pistil ; 
lastly, the root separated from all, became the seed. In 
this manner indeed each organ attained its ratio of per- 
fection ; the perfection, however, of the Whole does not 
alone consist in the perfection of the several parts for 
themselves, but in the union or combination of these 
individual perfections. The vegetable trunk, as beg a 
Partial, has been represented in the parts of the flower, 
but as a Whole, in the fruit. 

1336. The fruit is therefore the last and most perfect 
consummation of the plant, or the whole vegetable trunk 
repeated as unity. 

1337. In the fruit not merely the sum of all vegetable 
forms is united, but also that of all vegetable matters. It 
is the whole vegetable body repeated mathematically, 
physically and chemically. 

1338. The fruit therefore is also that part of the plant 
in which all vegetable bodies have been concentrated into 
flesh. Now, as the highest vegetable bodies pass over 
into the next, and consequently into the animal, kingdom, 
and are therefore palatable as food, so is the fruit also 
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in essence the sarcocarp. For this is the directly edible 
part of the plant, that e. g. which does not need being 
cooked. — 

1339. The nutritious substance of the fruit can be 
none other than a highly elevated and analysed kind of 
mucus, such as starch and gum, sugar and acids. Flour 
is that which resembles the root, sugar the stalk, acids 
the foliage ; therefore flour is in the seed, sugar in the 
pistil, and acid im the calyx. 

1340. There can be only three kinds of fruit, that con- 
stantly accord with the preponderance of the three parts 
of the flower, as seed-fruit, pistil- and corolla-fruit. 

1341. The fruit that has the preponderance of the 
seed, or where the edible substance resides in the seed, 
and the ovary itself has become seed-shaped, is the Wut. 
The nut is the cariopsis that has become sarcocarp ; it is 
therefore one-seeded—farinaceous sarcocarp. 

1342. In the ovarian fruit the ovarium has become demi 
nut-like, half corolla-like or fleshy, as in the Plum. It 
is the carpel that has become sarcocarp—acid sarcocarp. 

1343. The fruit, in which the whole ovarium together 
with the calyx is edible, is the corolla-fruit, the Berry. 
Only those perfectly soft fruits are true berries which are 
inclosed by the calyx, as being forsooth a part of the 
blossom. ‘The berry is the siliqua or hollow capsule that 
has become sarcocarp. ‘Therefore it has numerous and 
small seeds—saccharine sarcocarp. 

1344. Finally, these fruits combine to form a common 
fruit, which represents the proper synthesis of all parts 
of the blossom, or in which seed, ovarium and flower, 
along with the calyx, have become sarcocarp. This is the 
Apple, a synearpus. ‘The apple is the calyx become 
sarcocarp, and as it usually incloses several carpels, it is 
therefore polycarpal and contains few seeds. It consists 
of seed, ovarium and calyx, which have become flesh. 
The apple, as being an unopen calyx-fruit, may probably 
be regarded as the fruit of the trunk. It furnishes 
perly drink and food, is the fruit against thirst and 
hunger—the universal, alimentary sarcocarp. The apple 
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contains all the bodies that have been named, viz. flour, 
acids and sugar. It is thus chemically also the synthetic 
fruit, which may be converted into the whole animal 
flesh, and thus become a true medium of nutrition. 
The nut is only garbage, the plum and berry, cherry and 
grape, only drinks or delicacies. 

1345. Other vegetable substances, which range lower 
in chemical development, as mucus, bitter and colouring 
matters, with resins, are associated for the greatest part in 
root, stalk and leaves. 

FRUIT OF THE FLOWERLESS PLANTS. 

1346. The flowerless or a-sexual plants can have 
no genuine seed or no embryo. For the genuine seed 
is the repetition of the blossom under the idea of root. 
(Hd. Ist, 1810. § 1564.) 

1347. That which has been called germinal powder is 
no seed or germ, but only albumen or perisperm. It has 
no seed-petiole, has only been exuded out of what has 
been called the wall of the capsule, and exhibits in its 
composition no seed-lobes. (Hd. Ist. § 1586.) 

1348. What is termed capsule in the Acotyledones is 
none other than the seed-shell, whereupon it follows of 
itself, that the so-called seeds can have no umbilical cords 
or seed-petioles. (Hd. lst; 1810. § 1573.) 

1349. The capsules of ferns are involuted like most 
dicotyledonous seeds. The ring corresponds to the seed- 
rib or raphe, the fissure to the seed-aperture or micro- 
pyle. The involuted fern-capsule is a repetition of the 
involuted fern-frond. The little heaps of capsules or 
sori are consequently not pollen, but a nest of seeds sur- 
rounded by an indusium or veil, which, probably, corre- 
sponds to the ovary. 

1350. ‘The capsule of mosses is an antetype of mono- 
cotyledonous seeds; it is a spathe-leaf with the lateral 
suture ; it springs up in a tubular manner similar to 
grass-leaves, that free themselves from the nodes of the 
culm. 

1351. The hollow columella, which likewise con- 
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tains germinal powder, is an internal spathe, which corre- 
sponds to the germinal leaf of grasses. 

1352. The oral teeth are the dissevered parallel strips 
of vessels in the culm and leaf of the Monocotyledons. 

1353. The urn-supporting pedicel is the seed-petiole 
or umbilical cord. 

1354. The calyptra probably corresponds to the arillus 
and thus to the bud-scales; or possibly to the indusium 
of the ferns, and thus to the ovary. 

1355. The leaf-roses would consequently be the invo- 
lucral leaves of the moss-stalk ; the moss-stalk itself a 
peduncle or flower-stalk ; so that in the upper involucral 
leaves rudiments might indeed appear of stamina. 

1356. In the lichens and fuci the whole trunk is none 
other than seed-shell. 

1357. In the fungi, the antetype of the Acotyledons, it 
may be almost said that the whole stem is nothing else but 
albumen, the external layers of which only cling together 
in a membranaceous manner, and represent a kind of 
seed-shell. The fungus is an albumen-body,,which has 
coagulated out of vegetable juices. In the fungus, seed, 
seed-vessel, ovary, blossom, foliage and trunk have be- 
come blended into one. | | 

1358. In a perfect blossom the albumen is therefore 
the repetition of a fungus; the acotyledonous seed that 
of lichen; the monocotyledonous seed-vessel that of a 
moss; the dicotyledonous, however, is the repeated fern. 
It may be also said that the albumen were fungus ; the 

' germ, lichen ; the seed-vessel, moss ; the ovary perhaps, 
_a fern, namely, its indusium. 

Il.—PHYTO-PHYSIOLOGY. 

1359. The life of the plant consists in the co-operation 
of its functions. The representation of these functions 
is the vegetable physiology or the theory of vegetation. 

1360. Vegetation depends first of all upon the two 
principal antagonisms of the plant, or those between the 
tracheal and cellular systems, or between the stem- and root- 
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systems, sun and planet, air and water with earth, light 
and matter, electrism and chemism. 

1361. The functions divide into those of the @ether- 
organs—blossom, and the planetary organs—sfem. 

I.—FUNCTIONS OF THE TRUNK, 

1362. The functions of the trunk are those of the 
tissues, systems and members; thus first of the cells, 
vessels or ducts and trachez ; secondly, of the bark, liber 
and wood; lastly, of the root, stalk and foliage. 

1. Facts. 

1363. The phenomena to be regarded in plants bear 
relation to their constituent parts, and the changes or 
preliminary incidents which they undergo. 

A. Constituent Parts. 

The chemical constituent parts of vegetables are inor- 
ganic and organic. 

& 

a. INORGANIC BODIES. 

Elements. 

1364. The plant contains all the primitive bodies ; 
carbon, oxygen, hydrogen and nitrogen. The carbon 
forms the principal mass, and almost alone constitutes its 
solid parts. The nitrogen is only present in small quan- 
tity, being, as it were, a trace only of the future animal 
kingdom. 

1365. In the plant all the elements are also active, as 
the ether, which, through the gravitation of the root, 
strives towards the middle point or centre of the earth. 
The light, which imparts the general polarity and decom- 
position, as well as produces colours. ‘The latter appear 
to reside in the starch-flour. ‘The heat, that sustains the 
indifference, promotes the evaporation and the course of 
the sap, as also protects the plant from being killed by 
frost or cold. ‘The air that penetrates through the spiral 
vessels to all parts, and is also met with occasionally in 

i i 
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the hollow stalks, the imterstices and cells of the pith 
and cuticle. It imparts the process of oxydation. ‘The 
water is the proper mother of the plant, being the 
medium by which the nutrition is imparted. It contains 
in a state of absorption some hydrogen and nitrogen, a 
larger amount of oxygen, and abundance of carbonic 
acid; besides different salts, mucus, sugar, and acids. 
The earth, as element, bestows upon the plant a firm sta- 
tion, so that the water- and air-organs continue separate 
from each other. 

* Minerals or Earths. 

1367. The plant is also a totality in reference to the 
earths. It contains all the mineral classes, and from each 
of these indeed the principal or fundamental minerals. 
Tt can therefore only thrive in a soil which represents the 
whole mineral kingdom. Among the earths the siliceous 
earth is very frequently: found in plants, and especially in 
the gramimaceous kinds. ‘This, having been dissolved 
in the earth by potash and the rich supply even of car- 
bonic acid, appears to be absorbed or imbibed by the 
plant. ‘The argillaceous earth is scarcely met with in the 
plant itself; but from imbibing and storing up water for 
the consumption of the plant, it is without doubt its best 
and most necessary soil. The talcose earth is rarely 
found contained in plants; it, however, keeps the soil 
slacker, by dividing into lamine, and being present for 
the most part as mica in sand. The calcareous earth 
is a more essential constituent part of plants, and is 
found therein in tolerable quantity, usually combined with 
phosphoric or carbonic acid. Of the salts, all plants con- — 
tain a fair proportion of common salt and potash, com- 
bined too with carbonic acid; soda with saccharic or 
oxalic acid; probably also ammonia. Of the acids, 
carbonic acid appears to be alone contained in a free 
state in vegetable sap; the other elemental and mineral 
acids are united to alkalies, talcose and calcareous earths, 
As regards the Inflammables, almost the whole plant 
consists of carbon, but contains also some sulphur. The 

br 
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metals are represented by iron, which occurs in all 
plants. 

b. ORGANIC VEGETABLE BODIES. 

1368. These must be regarded as the repetition of the 
inorganic bodies. ‘The alcohol, which does not indeed 
occur ready formed in the plant, but is developed out of the 
sugar, certainly corresponds to the ether. The etherial 
or volatile oils, and the balsams and resins that are thence 
formed, correspond with the air. The mucus, gelatine, 
albumen, and sugar correspond to water; the wood, 
gum, starch and vegetable mould, to the earth. Of the 
organic salts, plants contain tannin, with azetic, benzoic, 
mucic, gelatic, saccharic, tartaric, citric, malic, oxalic, tan- 

~ nic, oleic, isatic, and hydrocyanic acids. The alkaline bodies 
are pungent, bitter, stupefymg, and saponaceous ; the 
fixed or greasy oils, the wax and the vegetable butters, 
are to be regarded as organic Inflammables ; the colouring 
matters, as the organic ores. 

1369. These bodies intermixed form the compound 
vegetable matters. What has been called vegetable sap 
is for plants, what the blood is for animals. It consists 
for the greatest part of water and mucus, starch, sugar, 
acids, and salts. It passes over into vinous and then 
into acetous fermentation. ‘The starch-granules appear 
to form in the cells. 

1370. To the secreted saps belong the coloured milky 
juices present in particular vessels, and consisting for the 
most part of water with resins, as in the celandine and 
spurge. The particular saps, especially those of the 
fruits, are very composite, consistmg for the most part 
either of mucus, sugar and acids, or occasionally of gela- 
tine and albumen. Solid compound matters are almost 
universally made up of flour, which consists principally 
of starch and gum; or they are furthermore mucus in 
the roots and seeds. ‘The excreted or separated matters, 
which no longer interpose in the vegetable process, are 
the etherial oils, resins, fixed oils, colouring matters, poi- 
sonous. substances, gum, tannin, nectar-juices, and even 
water. 
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B. Preliminary Events. 

a. WROUGHT BY EXTERNAL INFLUENCE. 

1371. The influence of the elements produces differ- 
ent phenomena in the plant. I have felt constantly 
more inclined to consider, that not merely the descent 
of the root, but even the ascent of the stalk was simply 
to be viewed as a mechanical event, or one forsooth 
effected by gravity. The roots obey under all circum- 
stances the gravity and would grow as far as the centre 
of the earth, were they to meet with no impediment ; 
and there they would follow the revolution of the earth, 
and consequently become spirally convoluted upon them- 
selves. It is almost beyond doubt that the water, which 
sinks downwards and, as it were like that in stalactites, 
imvariably rigidifies or hardens at the radical capillaries, 
is heavier in the root. The cause of this greater weight 
depends upon the mucus not being decomposed. 

1372. The straight ascent of the stalk also depends 
upon nothing else than gravity. The upper drops of 
mucus become lighter by means of greater heat and by 
decomposition in light and air, and they are therefore 

compressed by the heavier in the upward direction. It 
is always such a small drop upon the summit, which 
hardens into its uppermost cell. The stalk, therefore, 
grows upwards through the same forces and in the same 

_ Inanner, as the air-bubbles ascend in a glass of beer. 
The cause of their becoming lighter resides certainly in 
the vital process, which nevertheless effects in this respect 
nothing else than the extension or increase; but yet 
the cause of the ascent is naught else than the gravity. 

1373. The light likewise acts upon the direction of 
plants and especially that of their leaves; not simply 
from its promoting growth by elevation of temperature 
and by decomposition, but obviously in a mechanical 
manner also ; for not only do the branches of plants in a 
green-house grow towards the window, but most leaves 
turn themselves the whole day in obedience to the course 
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of the sun. This turning must, nevertheless, have one 
and the same kind of cause with the growing towards 
light ; it also is only a conatus or effort unto growth. 
The upper leaf-cells, beg illuminated by the sun, be- 
come lighter, and are therefore directed at once, like 
the apices of the branches, toward the influence of light. 
The cells that stand perpendicularly upon the surface of 
the leaf are to be regarded as branches conjoined by 
growth. 

1374. The sleep of plants depends also upon the same 
influence of the light. The upper leaf-cells sleep during 
the night, while the lower cells, especially those of the 
petiole, fill and consequently bend the latter upwards. 
The sleep of the flower must have the same cause. As 
likewise the alternating motion of many leaves, as in the 
Mimosze. 

1375. The motion also performed by the staminal 
filaments towards the pistil must finally depend upon 
this unequal replenishment of the external and internal 
cells. 

1376. The coloration of the parts of plants is a result — 
of the decomposition of the starch-granules in the cells 
by the agency of light. 

1377. The operation of the eat is more intelligible - 
than any other. That which is to move and separate 
itself, must have a certain degree of extension, or must 
be fluid, namely, aquiform. In a cold temperature the 

upper saps, not becoming warmer than the lower, are 
consequently not lighter, and on that account also do 
not ascend upwards. The mortal freezing of trees de- 
scends from above downwards. In other respects plants 
have, like animals, a self-inherent, though very feeble, _ 
process of heat. Germination proves this, in cases where 
many seeds lie upon each other. 

1378. The air acts also mechanically and physically 
upon plants, by causing motion of the solid parts and 
by promoting evaporation. Electricity is without doubt 
active in the spring of the year, and evokes the antago- 
nism between the fabric of the stem and root. 
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1379. The physical operation of water consists indeed, 
for the greatest part, in its preserving the solid parts in 
a supple or pliant state. Its principal office is, however, 

_ to convey nourishment to the plant. 
1380. The earths act beneficially only upon plants, if 

they have been all mixed with each other. Mineral salts 
occurring in moderate quantity in the soil promote 
growth; alkalies and acids are injurious thereunto. 
The same holds good of Inflammables and metallic 
hmes. 

b. BY INTERNAL ACTIVITY. 

1381. That the plant imbibes water, and this indeed 
in great quantity, by its whole surface is a well-ascer- 
tained fact; but it has been by no means equally deter- 
mined whether it obtains its nourishment simply through 
the water, or directly also from the air, e. g. the carbon, 
as well as the nitrogen, from the carbonic acid. The 
principal imbibition, however, takes place through the 
root; but experiments that have been made upon this 
subject leave it doubtful, whether in this case it is sim- 
ply mucus, extract from the humus or vegetable mould, 
or simply carbonic acid that has been absorbed. 

1382. It is moreover a fact that the green parts of 
_ plants exposed to direct sun-light consume or take in 

carbonic acid, and develop or give out oxygen ; on the con- 
trary, during the night, and even im cloudy or gloomy days, 
they absorb oxygen and exhale or develop carbonic acid. 
Now, as there are far more gloomy or at least cloudy 
than clear days, it thus becomes evident that far more 
oxygen has been taken up, than separated, from the air. 
During germination oxygen gas is consumed and, on the 
other hand, carbonic acid developed. 

1383. The saps ascend upwards, and chiefly indeed, 
in the liber; on its passage different substances forming 
from it, which appear especially in the fruit in greatest 
proportion and variety. 
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2. Processes. 

1384. The tissues of plants form three formations, 
which must be similar in their functions, and can only 
exhibit subordinate differences. The cell-formation is 
displayed in the cellular tissue, in the bark and root. 
The vascular formation in the vascular tissue, in the liber 
and stalk. ‘The tracheal formation in the tracheal tissue, 
the wood and the leaves. There can accordingly be only 
three principal functions in the vegetable stem, and of 
these each will display minor differences. 

A. Cellular Processes. 

a. ROOT-PROCESS—-ABSORPTION. 

1385. As the root is the cellular organ proper, so in 
it principally resides the water-process or the commence- 
ment of chemical elaboration and analysis. Now the 
chemism in an organic body is called digestion. 

1386. The root is the mouth or pharynx of the plant, — 
and is therefore principally concerned with absorption. 
Its process is therefore the formation of mucus, or as it 
were of salivation. ‘The root cannot, however, create 
mucus, as it was created at the conclusion of the earth- 
metamorphosis in the sea; it can absorb it or in the 
highest degree compound it out of the constituent parts. 

1387. The process of the formation of mucus is a pro- 
cess of putrefaction; the function of the root consists 
accordingly in supporting a constant process of putre- 
faction. ‘The soil in which the root stands must contain 
substances susceptible of, and the conditions necessary to, 
putrefaction. These substances are organic matters and 
water; the conditions heat and access of air. Such a 
soil is called humus or mould. In a pure, dry earth, no 
root can thrive. 

1388. Carbon, from its bemg the earthy body, is the 
principal one m the formation of mucus, and the basis 
also of the vegetable bodies. A root can develop itself, 
if it stand only in a soil such as the calcareous, which 

ee 



PHYTO-PHYSIOLOGY. 263 

contains carbon and water. ‘The calcareous soil is as it 
were an original mould. It is probable that the calca- 
reous earth is constantly decomposed by the root and its 
carbon absorbed. ‘The calcareous earth is again neu- 
tralized by the carbonic acid of the water and air. 

1389. There can be no doubt that the root also 
abstracts carbon from these elements, and converts it 
into mucus, or probably separates it from carbonic acid. 
The mucus approximates the animal nature, so that the 
root in its constituent parts, in its smell, and even in its 
structure, exhibits animal properties; animal substances 
therefore are also the best nutritive media of plants. 

1390. 'That which putrefies most easily is the best 
manure. | 

1391. Through the process of putrefaction many kinds 
of antagonisms and attractions, by which the absorption 
takes place through the root-filaments, are aroused. 

1392. The root has not merely one orifice for absorb- 
ing, but it imbibes upon the whole surface, from, its bemg 
still immersed in the chemical menstruum. ‘The integu- 
ment of animals does the same. 

b. BARK-PROCESS——-EVAPORATION. 

1393. The bark, as an organ of cellular tissue, which 
is placed wholly in the outward direction, must princi- 
pally exercise the process of absorption and evaporation. 
Now, as there are two kinds of bark, a root- and a stalk- 
bark, or a water- and air-bark, so upon the former will the 
business of absorption chiefly devolve, on the latter that 
of evaporation. 

1394. As the bark of the stalk possesses stomata, 
which are wanting in that of the root, so is this a pro- 
bable reason for these apertures being organs of evapo- 
ration. ‘This opinion is corroborated also by aquatic leaves 
being without stomata, while they occur in the leaves 
exposed to air. 

1395. Meanwhile the stalk is of a twofold character ; 
it is only the root that has ascended into the air. As an 
aerial root it absorbs. Without doubt the stalk absorbs 
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the same as the root, namely, moisture from the air and 
carbonic acid. Experiments prove it. 

c, CELL-PROCESS—DIGESTION. 

1396. The cells are the crystallized drops of mucus, 
the fundamental mass of the vegetable and consequently 
the water, which converts itself into the Earthy, or where- 
in the Solid has been elaborated and precipitated. They 
construct the Solid that has been absorbed into new cells. 
But the Solid can only assume other forms by means of 
water. ‘The solution, however, with mixture of bodies’ 
and formation into globules is digestion. ‘The cells are 
thus the stomachs of which the plant has millions like 
mouths. 

1397. The bodies absorbed must move in the cells ; 
for chemical solution and mixture, bemg itself nothing 
else than separation and union of atoms, is consequently 
motion. In a single cell the motion must be upon all 
sides, because the atoms are attracted and repelled from 
all points of the cell-wall. In cells, however, which are ~ 
united with others and therefore subjected to longitudi- 
nal polarity, this motion must be performed in accord- 
ance with the axis of the cells. 

1398. This motion proceeds to and fro, because the 
extremities of the cells have different polarities, and 
therefore repel the same atoms, which they have before — 
attracted. In the cells the mucus appears to be con- 
verted into starch-granules. 

B. Vascular Processes. 

a. Vessel-process-—Conveyance of Sap. 

1399. The vessels or intercellular passages conduct 
the sap, or the water of the plant. Their function is 
therefore the continued conveyance of the sap that has 
been absorbed from the root, and rendered solid or con- 
sistent by the evaporation gomg on in the bark and 
elaborated by the cells. 
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1400. The vessels of plants are notwithstanding to be 
compared with the lymphatic vessels of animals, in so 
far also as these are distributed throughout the whole 
body, and convey the sap simply in one direction not in 
a circle. , 

1401. As the passages between all the cells are im all 
directions, so the vegetable saps or fluids flow in all 
directions, and not to one centre as in the animal. 
Plants have no heart. ‘The sap pursues a tolerably 
rapid course in the vessels. A fading or drooping cab- 
bage, two feet in length, can gradually become erect in 

_a few minutes after being put to soak in water. In 
other respects the course of the sap in the vessels may 
be seen in many plants under the microscope. 

=" Liber-process— Mixture of Sap. 

1402. In the liber, as being the mass of intercellular 
passages, the sap contained in the vessels principally ac- 
cumulates, as in the thoracic duct of animals; in it the 
matters have not been simply conveyed and dissolved, 
but also mixed and converted into true vegetable sap, 
into blood. 

1403. The tubes of the liber are those by which the 
chemical life is sustained. 

e. Stalk-process—Secretion. 

1404. The stalk is the root planted im air, and conse- 
quently its process is the differenced process of putre- 
faction, in which the mucus becomes further evolved. 

1405. The analysis chiefly occurs in the stalk; the 
- mucus, or rather the starch, becoming converted into 

sugar and acids. 
1406. Sugar is the mucus of the stalk, and is found 

im every vegetable sap, especially that of such plants as 
are characterized by the systems.of the stalk, and have 
not yet attained the formation of the reticular leaf, as the 
Monocotyledones, e. g. the grasses. 

1407. The sugar originates from a process of fermen- 
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tation ; the process of the stalk must consequently be 
regarded as a vital process of fermentation. 

1408. ‘The process of fermentation is that of putrefac- 
tion carried on in the air, or the polar process of fermen- 
tation. Both processes consequently observe a polar re- 
lation towards each other. 

1409. The sugar-process passess over finally into 
acidification. 

1410. The Znflammabdles, as the etherial oils, balsams, 
and resins, are formed in the antagonism of the sugar or 
of the acids. Here also belong most of the peculiar 
vegetable matters, as the milky saps, colourmg matters, 
medicinally active bodies, poisons, and the alkaloids. 

C. Tracheal-processes. 

a. Leaf-process—Inspiration. 

1411. In the foliage the woody rings have issued 
freely into the air, in order that they may offer their 
whole surface to its influence, and thus become electrified 
and oxydized. 

1412. The leaf is the free, external organ of respira- 
tion to the plant ; it is its /uwag. Through the leaf the 
air, and chiefly its oxygen, is transferred into the plant, 
just as it is through the lungs into the animal. 

1413. The leaves take in oxygen gas; this is their 
essential function, and not that of exhaling it. 

1414. The leaves only exhale oxygen gas when ex- 
posed to light. The development of oxygen in the plant 
is accordingly a light- and not an air-process. _In conse- 
quence of this the leaves give out oxygen gas only during 
the day, but during the night and even upon gloomy 
days, where not the light but only the air is active, they 
take in oxygen and give out carbonic acid. 

1415. The light develops the oxygen gas out of the 
plant in a perfectly inorganic manner, like as from every 
water, that can be set in a process of tension. Rumford 
has developed by simple glass tubes oxygen gas out of 
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water. The oxygen gas of plants is therefore a result 
only of the decomposition of water in an inorganic man- 
ner by the agency of light, or virtually the separation 
only of the oxygen that is clinging to the water. 

1416. Through the process of respiration in the plant 
carbonic acid has been formed and excreted. For the 
mucus becomes oxydized, and thereby the process also 
of fermentation, the product of which is carbonic.acid, is 
promoted. 

1417. The respiratory process of the leaves is the per- 
fected process of fermentation in the stalk, in which 
finally, namely, in the fruit-saps, the separation of both 
the products of fermentation, the vinous and acetic, is 
prepared. 

1418. Just as acids and sugar originate in the stalk, 
so in the foliage does their electrical antagonism, or the - 
etherial oils and perfumes. Sweet scents or perfumes 
are properties of the air, and therefore originate also with 
the aerial process. This is retrospectively a proof that 
the leaf-process is the respiratory process. 

1419. Through the leaves, with which the whole sur- 
face of the earth is covered, the planet respires, and 
thereby the surface of the earth principally obtains its 
electricity. Pa 

1420. Vegetation must therefore effect an important | 
change in the earth’s electricity. The earth must be 
differently polarized after, to what it was before, the fall of 
the leaf. 

1421. Thereby the northern hemisphere is differently ( 
polarized to the southern, because the latter has less soil j 
than the former. 

<_ i 

b. Wood-process— Nutrition. 

1422. As most of the spiral vessels are collected toge- 
ther in the body of wood, and finally in the leaves issue 
forth quite free and naked into the air, so must the wood 
conduct for the most part air into the plant. The polari- 
zation of the other systems, of the liber and the bark, 
must therefore proceed from the body of wood. 
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1423. The greatest amount of induration must origi- 
nate in the ‘body of the spiral vessel, because in it the 
process of oxydation takes place in the most active man- 
ner. From the same cause the process of nutrition must 
also be supported by it im the most powerful manner. 
The wood is the chief seat of nutrition. 

ce. Tracheal-process— Oxydation. 

1424. The structure of the spiral vessels, their resem- 
blance to the tracheze or air-tubes of insects, their distri- 
bution throughout the whole trunk, the air they contain 
which is found decidedly free in the plant, leave no 
doubt that the trachez are air-conveying organs, and 
consequently have, like the arteries in animals, the pro- 
cess of respiration directly intrusted to them. 

1425. Now through the process of respiration the 
general polarity, and consequently the cause or funda- 
mental principle of all life, enters the plant. 

1426. The tracheze penetrate or traverse the whole 
plant from the apex of the root to that of the flower. | 
‘Their operation must therefore also extend through the 
whole plant. 

1427. The tracheal system must also govern the plant 
by polarity, and thus in an immaterial manner. 

1428. This polarity acts simply in the direction of 
the plant’s longitude, not transversely, like the material 
fundamental processes. 

1429. The tracheze impart m a spiritual manner the 
antagonism between the root and fabric of the stem. 

1430. As the trachez are, or constitute, the highest 
system of the plant, so must it be them upon which the 
light principally acts. ‘The material processes of plants 
are kept in activity by the antagonism of light. 

_ 1431. By this only are the instantaneous changes, 
which follow upon the influence of light or section of the 
spiral vessels, to be explamed. Upon this, therefore, 
depends the imstantaneous elevation of the processes 
under the influence of a ray of.light, and their depres- 
sion, if only a cloud pass in front of and obscure the 

ee 
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sun; hence too does the plant. die, so to speak, upon the 
very spot, if the spiral fibres within the liber be cut 
through, but the latter left uninjured. 

1432. The liber no longer conveys any sap to the 
divided trachez, solely because it has lost the condition 
to be affected by the light-polarity. On the contrary, a 
plant does not die so soon, if the liber be cut through, 
but the spiral vessels preserved. The spiral fibres con- 
ditionate consequently the motion and the excitation of 
the organic processes. 

1433. The spiral fibres are therefore, apart even from 
their function of respiration, or rather because this is the 
highest vegetable function, that forthe plant, which the 
nerves are for the animal. . 

1434. The trachez of plants do not ramify like the 
nerves of animals; but if they divide, they separate only 
as fascicles, which have been liberated from their origin. 
The tracheze commence too directly in the mass of cells, 
wherever that may happen to be, and thus become 
what governs an organ, exactly like the animal nerves. 
Their analogy is greatest with the sympathetic nerves. 
The trachez, just as im the animal kingdom, are the 
mediators, not the founders, of vegetable life. 

1435. The principle of motion must reside in the 
tracheze, provided that higher, and not merely chemical 
movements, occur in the plant. 

1436. These movements must and can only exist in 
those organs which consist almost entirely of spiral 
vessels, and thus only in the highest organs. 

1437. Such are the leaves and the corolle. Is it 
wished to compare the corolla, apart from its sexual re- 
lation, with an organ in animals, it can only be con- 
trasted with the highest nervous organ. ‘The corolla is 
the brain of plants, that which corresponds to light, 
but which here remains stationary upon the sexual * 
stage. It may be said that what is sex in the plant, 
becomes brain in the animal, or the brain is only the 
animal sex. 

1438. The most general function of the brain is, 
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however, feeling or touch combined with motion. If the 
corolla could attain to a sensorial Be tae it would be _ 
to that of touch. . 

1439. It is conducted thereto ; pee at the imstant, 
when it is indulged im feeling the mental capacity of the 
animal, it sinks down exhausted and dies. It is pu- 
nished for the risk that has been run in wishing to attain 
unto self-cognition. 

1440. Motion and touch are revealed only in the 
highest organs of the plant, or in the stamina. The 
filament moves upon the pistil and touches it with the 
pollen, which at that instant, however, is scattered in 
small particles, and leaves behind the filament in a 
withered state. 

1441. The motion performed by the filaments appears 
to be a simple operation of the irritability im the tracheze 
that have become soft, without undergoing chemical 
decomposition, but probably by sudden influx of sap, 
induced by the tension of air in the spiral vessels. 

1442. In the highest, or the pmnate, leaves, move- 
ments, which are probably a result of the tracheal irrita- 
bility, also occur, but are devoid the object of coming 
into contact with, or of touching, anythmg. ‘The sensi- 
tive plants, as ‘Hedysarum gyrans, move their leaves, not 
from any intrinsic determination upon their part, but in 
accordance with an antecedent stimulus, and thus not 
voluntarily, but probably through the influence merely 
of polar tension. The movements of leaves are convul- 
sions of plants, although too an afflux of sap be caused 
or induced by the stimulus. 

SAP-MOTION. 

Galvanic Process. 

1443. The motion of the sap is imparted through the 
antagonism of the respiratory and digestive processes. 
For these two processes are the combination of the 
Chemical with the Electric, which is the galvanism. 

1444. The galvanic poles attract and repel the fluidity ; 



= ORG a RO PSE Se 

PHYTO-PHYSIOLOGY. 271 

thus the vegetable sap is attracted by the root and 
by the stalk. But the differencing or the oxygen pole is 
the stronger of the two. The determining principle of 
the movement of the sap resides consequently im the 
stalk, and the chief direction of the sap-motion tends 
upwards. 

1445. At times, when the air-polarity is elevated, the 
sap also ascends more rapidly. As im summer, upon 
clear warm days. It ascends slowly upon gloomy and chill 
days. ‘That in this also light and heat are playing their 
parts, is self-intelligible. Thereby the upper particles of 
sap become lighter and ascend, being pressed upwards 
by the lower and colder particles. As they are never- 
theless by no means changed, this is a proof that, during 
the time so employed, polar forces also act upon them. 

1446. But the root has also the endeavour to attract 
the sap; but as its pole is feebler in character, the 
stalk draws the sap from the ultimate extremities of 
the* root into itself. If accordmgly the polarity of the 
air becomes weaker, while the plant is losing its leaves 
or the organs of polarization; so is it easy to imagine 
why the motion of the sap becomes slower. As, however, 
the aerial polarity is always stronger than that of the 
earth, the sap must thus in winter also take the same, 
or upward, direction. 

1447. A fall or descent of the sap can therefore never 
take place abstractedly forsooth from the root, i which 
it sinks by its own gravity. How a part of a plant, e. g. 
a twig, could continue alive, were the sap to have fallen 
or receded from it, is not to be conceived. It does not 
follow from what has been just stated, that movements 
of sap should not take place in all directions, and con- 
sequently too downwards; they must indeed occur ra- 
ther than otherwise, and that indeed upon all sides ; only 
the principal track or course of the sap must always 
pass in the direction upwards. 

1448. The movement of the sap consists simply in an 
ascent and impulsion of its particles upon all sides, but 
without any circulation. A circulation would only be 
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possible if the plant were an organism disengaged from 
the elements ; but as the earth and air belong to its 
organization ; it thus necessarily oscillates between both, 
and its movements also can only be oscillations of a similar 
intervening character. 

1449. There are consequently no arteries and veins, 
and still less a heart in plants, as some have striven to 
make out. 

1450. The vessels of plants are most properly to be 
compared with the lymphatic vessels of animals, the 
fluid or sap of which also tends from all parts towards 
one summit, namely, the lungs, while still at times retro- 
gressive movements also seem to occur. 

1451. The vegetable sap does not move in a straight 
line upwards, but in all directions, to the right and left, 
in a zigzag manner, and so on. ‘This is proved by two 
incisions being made in a branch opposite to each other. 
The motion of the sap in the plant is more an impulsion 
of the sap toward all sides, with a predominance in’ the 
direction upwards, than a rapid current as in the blood. 
If we reflect that the motion of the sap when seen under 
the microscope and then magnified several hundred times, 
still only resembles a gentle rippling of small drops, it 
thus becomes clear that the true current or flow occurs 
only in a very tardy manner. Wherever therefore in 
the plant the process of differencialization may be brought 
into play, there the sap is impelled. 

1452. Through the polarization of the sap the cells 
also become polar towards each other, and then even the 
cell-walls, whereby the cellular sap with its mucous 
eranules is kept in constant motion. ‘The theory of the 
motion of sap has not consequently been based upon the 
theory of capillary tubules; nor is heat alone the cause 
of its ascent; nor the empty space, which originates su- 
periorly by evaporation ; nor electricity im an morganic 
sense. . 

Il. FUNCTIONS OF THE FLORAL-ORGANS. 

1453. These functions correspond to those of the light, 
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heat, and gravity in the corolla, pistil and seed. The 
corolla irradiates, the pistil gives out heat, the seed sinks 
like the earth towards the centre. 

1. Function of the Corolla. 

FERTILIZATION, 

1454. As in the vegetable trunk the principle func- 
tion has been the antagonism between the aerial and the 
terrestriaqueous plant, so must the same function be 
repeated in the corresponding organs of the blossom. 
It oscillates in the principal antagonism between the 
corolla and pistil, which is the antagonism of leaf and 
stem, that of electrism and chemism, of light and body, ° 
of spirit and matter. 

1455. The pollen electrifies, animates, or inspirits 
the ovarium, by which means it becomes stimulated 
to the development of seeds. Without this animating 
influence the seed had not been developed. 

1456. This relation, whereby through the balance of 
an antagonism, a whole organism has been evoked into 
life, is called the sexual relation. 

1457. The sex is consequently the antagonism between 
spirit and matter, light and mass, ether and the terres- 
trial elements, sun and planet, between electrism and 
chemism, that has been represented in an organism as 
totality. In sex consequently the primary antagonism 
of the world, or that of spirit and matter, centre and 
periphery, has been organically represented. 

1458. The sex has hence from the begmning been 
established and prophesied; manifests itself also under 
diverse forms in the Organic, but becomes first indivi- 
dualized in an organic body. ‘This is the lofty sense or 
signification of the sexual relation, that in it the Spiritual 
and Material pair together, and thereby sprout forth 
or germinate into a whole world. In sex the mystery 
of creation lies concealed. 

1459. What is producing the fruit is called the female, 
that which awakes production, the male. 
_ 1460. Mascularity is the spirit of the world, femi- 
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nality the matter which becomes animated by the former ; 
mascularity is the light of the word, which illuminates 
the feminality, and it is pregnant; mascularity is the 
electricity of the world, which arouses the female chemism 
unto galvanic circulation. By the male the female be- 
comes animated; before this it is dead and devoid the 
differentialization, which is necessary to every action. 

1461. Impregnation is a simple act of light upon the 
matter, an zrradiation, as it was termed, with such an 
exalted appreciation of its significance, by the ancients. 
The male imparts nothing in impregnation but the solar 
ray, Or fluid nervous mass, in its semen, which awakes, 

-animates, and inspirits the quiescent female. The female 
supplies or furnishes all the Material or, as in the plant, 
the fruit. In other respects it is not to be understood, 
as if no material whatever had been imparted by the 
male, but only that it is not the matter as such, which 
the male gives the female, that becomes fruit ; but that 
the tension which resides in male semen, evokes at 
the same time, as by a process of contagion or fermen- 
tation, a similar tension in the female. 

1462. The process of tension resides originally in the 
male, because he is related or akin to the light; but the 
female first obtains the light through the male. 

1463. Impregnation is an excitation by the electrical, 
of the slumbering chemical, process. ‘The pregnancy is 
consequently an uninterrupted chemical process. 

1464. The female is the first and lies deeper in the 
developmental history of the planet (but not in the crea- 
tion), just as the digestive process is prior or antecedent 
to the respiratory. 

1465. In the truest sense is feminality co-ordinated 
with the digestive, the mascularity with the respiratory, 
system. The female is (organically considered) abdomen, 
the male, thorax. Pregnancy is a sexual process of di- 
gestion, impregnation a sexual process of respiration. 
In impregnation the female respires the male, whereby 
it receives into itself a thoracic function, becomes itself 
male, i. e. is then capable of producing something out 
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of itself. Now, the female produces a fruit, which is 
synonymous with both principles. 

1466. The semen is the fruit of the male. The male 
is always pregnant, and that indeed by virtue of his own 
power. This power is deficient in the female, which does 
not possess the light in itself, but only the elemental 
bodies that are ready and susceptible of form. 

1467. The anthers are the male organs, the pollen is 
the semen. The pistils are the female organs, the seed- 
granules are properly speaking, the germ. 

1468. The pollen is a most highly differenced, elec- 
trical product; the seed-granule a wholly indifferent, 
and tranquil mucous mass. ‘The pollen falls upon the 
stigma of the pistil, and irradiation has taken place; the 
material fruit-capsule gains thereby so much _ polarity, 
that saps enough ascend, in order to develop the germ- 
less seed-vesicles. , 

_ 1469. It is quite unnecessary for the pollen, with its 
sap or gas, to be materially conveyed through the style 
to the seed. It is only requisite for the style to be. ex- 
cited, dualized, electrified, and then it has life enough of 
its own. But it does not follow, because it is unneces- 
sary for the sap of the floral dust or pollen to reach the 
seed-granules, that it cannot or ought not to reach there- 
unto. In many plants the pollen-tube does actually 
reach there and penetrate through the micropyle.. In 
many styles it is still held as impossible, for the pollen- 
tube to penetrate through them to the seeds. The , 
pollen-sap indeed simply evokes on the apex of the seed 
(upon the summit of the lorical rib, through whose libe- 
ration the micropyle originates) the vital process, which, - 

| without this stimulus, would perish. Thereby a new 
cell is secreted, from whence the germ is developed. 

IRRITABILITY—MOTION. 

1470. In. impregnation the heaven is married to 
the earth; for then the spirit descends, and does not 
esteem itself too highly to become flesh. Impregnation 
is the highest immaterial action of the plant. | 

| 
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1471. If, therefore, the irritability of the plant at any. 
time, or but once only, makes its appearance indepen- 
dently, it must be in the sexual organs, and in the mo- 
ments of impregnation. Impregnation ensues, when the 
two mundane principles of the plant, ight and matter, 
have attained, as corolla and fruit, to the highest pitch of 
perfection ; then the tension of the spiral vessels ranks 
so high, that they exercise their function independently 
of what is terrestrial in the plant, move themselves in 
the male filaments, touch the female organ, and die im 
this their highest effort. 

1472. Thus has it only been conceded to the plant to 
be, in the instant of impregnation, an animal and enjoy 
animal passion. 

2. Function of the Ovarium. 

1473. The ovary, by its own power, is in a condition 
to draw towards it the chemical saps from out the stem, 
and as it were by its own heat to thrust new buds 
from its leaf-ribs, namely, the seed-pellicles or teste. It 
has not, however, strength sufficient to put forth also the ~ 
leaf-work, namely, the embryo, upon the apex of the 
seed-shell. It requires for this purpose the stimulus of 
the floral pollen. If the plant is very rich in sap, the 
ovary is so likewise, and converts itself into fruit or sarco- 
carp. As a rule, therefore, trees only bear a crop of fruit. 
If also the impregnation is less perfect, the force of 
the sap continues to remain inherent in the ovarian 
leaves; they become rich in sap, fleshy, and likewise 
fruity in character; trees, therefore, with imperfect or 
separated blossoms, as the Amentaceze, Urticaceze, Eu- 
phorbiacez, Papilionacee, Terebinthacez,' and Rosacee, 
usually bring forth a crop of fruit. 

1474, A stronger degree of refinement appears in 
these fruit-saps than in the saps of the stem, because co- 
rolla and seeds range closer to each other. They are 
therefore more varied and richer in substance. The fruit- 
substances range usually upon the side of the water or 
the salts, while those of the seed range upon the side’ of 
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the earth or the Inflammables. The substances of the 
seed are flour and oil, those of the fruit sugar and acids ; 
the former supplies food, the latter drink. 

1475. Seed and ovary stand therefore in antagonism, 
hike earth and water. 

3. Function of the Seed. 

GERMINATION. 

1476. The seed is the plant contracted upon its centre, 
it is the heavy mineral mass, which can only undergo 
changes by the operation of the other elements, like as 
it arrived only at completion by the operation of the 
floral pollen. ‘This acts upon it when within the dry 
ovary, like the water and oxygen in the dry earth. 
These changes are its development or germination. 

1477. All the planetary elements belong to germina- 
tion, and to growth the Cosmical also with all its actions. 
To germination belongs earth, water, and air; to growth, 
light, heat, and gravity ; with all the four mineral classes 
also, such as earth, salt, Inflammable, and metal. The 
plant contains silicious and calcareous earth, salts, coal 
with sulphur, and lastly, iron. 

1478. Germination is the disjunctive emergence wrought 
by means of moisture, heat and oxydation in the pro- 
cesses of decomposition and fermentation. No seed ger- 
minates in irrespirable kinds of air. 

1479. The cotyledons or seed-lobes are the synthesis 
of the two processes; they are at once root and leaf, 
therefore resolvable into mucus, and may yet become 

een. 
1480. In germination the elemental bodies. of the 

root- and stalk-polarity directly emerge ; the mucus or the 
flour separates into alcaline gum, that seeks the darkness, 
and into acid sugar, which elevates itself into the illumi- 
nated air. 

GROWTH. 

1481. Growth is none other than continued germi- 
nation. ‘The sap being polarized by the air becomes of 
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necessity decomposed. One part evaporates as carbonic 
acid_and water, the other coagulates into oxydized mucus 
or into cell-walls. 

__ 1482. Growth proceeds directly from the process of 
digestion and respiration, while its polar organs constantly 
remove further from each other. 

1483. Properly speaking the digestive and respira- 
avin, tory processes are none other than growth, since both 

| separate from each other. ‘That, which originates be- 
tween them, is the process of nutrition, the vascular 
system. 

1484. Growth oscillates between the process of de- 
composition and that of fermentation; it is an uninter- 
rupted fermentation. 

FALL OF THE LEAP. 
1485. If every pole of the plant has been paadied 

in an isolated manner, it has thus become identical with 
the air, and the aerial process ceases. 

1486. With the cessation of the aerial process, the 
respiratory organ must also die off or perish. | 

1487. The decadence, or falling off, of the leaves is the 
result of the tension having been abrogated between 
them and the stem ; it is a death by suffocation. 

1488. The fall of the leaf therefore occurs in the 
autumn, or after the fruit is matured. 

DURATION OF LIFE. 
1489. The age of a plant is mcluded between the 

the limits of the sap’s impulse, and that which has been 
called its fall or descent. 

1490. The actual fall of the sap is the death of the 
lant. 
1491. If with the cessation of the influence of light, 

the polarity ceases entirely in the plant; it is then one 
ear old or an annual. very part of it dies off. 
1492. In biennial plants the aerial polarity indeed 

disappears, but the polarity of the root remains. Flower, 
F Molvin leaf, and stalk die. 
Watefis~ 1493. Perennial plants, also, do not entirely lose the 



PHYTOLOGY. 279 

stem-polarity, but only while they develop a new plant 
about the old. Flower and leaf only perish, while the 
water- and earth-organs remain alive. 

1494. The old liber dies with every maturation of the 
fruit, because there the difference attains solution. But 
a new life develops itself in the parenchyma of the plant, 
and forms new liber or, properly speaking, a new plant 
about the old. 

1495. Persistent plants consist of numerous plants, 
which gradually grow round about each other. 

1496. In accordance with the idea of the plant, each 
one perishes with the maturation of the fruit. 

, _ 1497. On account of the addition of the new plant 
about the old, the plant has also been confined to no 

) definite magnitude and to no definite number in its 
*, mode of ramification. 
e- 1498. Indefiniteness in form, size and number, is the 

#atele character of the plant, although a law lies at the basis of 
yp all this. The animal has a definite size, because several 

animals do not grow around each other. 

IIL.— PHYTOLOGY. 

1499. Hitherto the organs of the plant have been 
considered in a general pomt of view or as to their 
idea in time; to this now follows the development of the 
plant in a special sense, or its representation in space. 

- 1500. The vegetable tissues, systems, and organs have 
only by degrees been disengaged from each other and 
independently perfected. The independent or self-sub- 
stantial development of the organs constitutes definite or 
individual plants. 

1501. A plant, in which all the organs are present, 
separately or self-substantially developed and yet com- 
bined, is without doubt the highest in point of rank. 

1502. Before it attains to this separation, nature can 
only produce lower forms, in which fewer organs have 
attamed to independence. ‘These forms constitute the . 
diversity of plants and their plurality, for nature esta- 
blishes every principal form as a finished organization. 
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1503. There are as many plants different from each 
other as there are organs, namely, tissues, anatomical 
systems and members. 

1504. The sum of all plants is called the vegetable 
kingdom ; this is the self-substantial representation of all 
vegetable organs. (Kd. Ist, 1810, p. 123.) 

1505. The vegetable kingdom is consequently the ex- 
pression of the vegetable idea, or of the perfect plant 

_ represented in the multiplicity of individuals ; it is the 
plant disintegrated, or anatomised, by nature herself. 

1506. Werewetherefore acquainted with all vegetable or- 
gans, we should know their rank and developmental series ; 
and thus also recognize the character, rank, and develop- 
mental series of the plants themselves, or their divisions. 
There can be no doubt that the lowest organs, e. g. the 
tissues, have been first developed and independently per- 
fected as plants; later on they separate into anatomi- 
cal systems and finally into members, whereby perfect 
plants must originate. Zhe division or classification 
of the vegetable kingdom is consequently that of the 
vegetable organs. ‘The Systematic of plants is a copy 
of that of their organs, or a plastic representation of the 
philosophical vegetable anatomy. With this every thing 
has been granted, which is requisite for the building or 
erection of the vegetable system. All principles, toge- 
ther with the methods, rest m the proposition that has 
been expressed. 

1507. The artificial systems of plants are related to 
the vegetable kingdom, as the lexicon or dictionary is to 
language. Those systems which have hitherto been 
termed natural, but which should properly be called me- 
thodical, are related to the vegetable kingdom, as the 
ordinary grammar is to a language. ‘The vegetable 
system must, however, be related to the vegetable king- 
dom, as the philosophical or genetic grammar is to lan- 
guage. ‘This only agrees with the essence of the lan- 
guage, or is zatural. 'The vegetable system is necessarily 
a philosophical or genetic one, that alone being truly or 
legitimately natural. (This system was first propounded 

. EE a 
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by Oken, in the Ed. 1st of the Naturphilosophie, 1810 ; 
further developed in Dietrich’s Garten Journal, 1818; 
carried out in his Naturgeschichte fur Schiilen, 1821, 
and in his Lehrbuch der Nat. Gesch. Botanis. Weimar, 
1825.) The artificial system collects the materials for 
the edifice, but leaves them to lie without order and in 
confusion ; the methodical or what has been called the 
natural system separates these materials and arranges 
them in homogeneous groups; the genetic, philosophical 
or truly natural, system, again mixes them amongst each 
other, but thereby actually erects the edifice. All three 
systems are therefore necessary and good, and no one 
of them merits being despised by the other; it is only 
when one of them imagines that it is the other, or can 
render the others unnecessary, that it trespasses from out 
its circle, and deserves reproach. Thus for Floras, whose 
ultimate object is to find out rapidly the names of plants 
upon botanical excursions, as also for the labelling of 
specimens in botanic gardens, the artificial system is the 
best ; for the description, however, of foreign plants the 
methodical; but for insight mto the whole vegetable 
world the philosophical or natural system. Would we 
compare Floras with each other, the latter system must 
certainly come into play; but then the matter to be 

dealt with is not about an excursion-book. 

VEGETABLE SYSTEM. 

1508. Taken in a strict sense all the diversity of 
vegetable structure of vegetables has reference first of all 
to the difference in the tissues; these being either un- 
separated, or separated, into special systems and members. 
At first the tissues lie confusedly, or without order, 
amongst themselves. They then separate in a concentric 
and tubular form into systems, that are encased withiz 
each other, like the bark, liber, and wood, which form 
the shaft. Furthermore they separate into members, and 
appear one aéove the other, as root, stalk, and foliage, 
which collectively may be called the stem; these are 
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repeated as seed, pistil, and corolla, which together are 
called flower, and combined, fruit, namely, nut, plum, 
berry and apple. I designate by the term sfock or 
trunk all the parts as far as the blossom; and this toge- 
ther with the fruit I name thyrsus. The vegetable 
stock, whose tissues have not yet separated into mem- 
bers, I style, from want of a better word, thallus. As we 
divide political kingdoms into provinces and circles, so 
also may these titles be suitably applied here. It is 
evident, that the plants which simply°consist of tissues 
and have as yet no sheaths and members, are the Acotyle- 
dones ; those, however, provided with sheaths, but devoid 
of true roots, stalk, and foliage, Monocotyledones ; those 
with true foliage or reticular-veined leaves are, on the 
contrary, Dicotyledones. 'The natural system of vegetables 
stands accordingly in the followmg manner. 

A.—STOCK-PLANTS. 

Province I. Histopuyta, on Tissvr-pLants—<Acotyledones. 
Class 1. Cell-plants. 

2. Duct- 
3. Trachea- 

Il. TuEcopHyta, on SHEATH-PLANTS.—Monocotyledones. 

4. Bark-plants. 
5. Liber- 
6. Wood- 

IJ. ArrHRopHyta, oR Mremper-PLants—Dicotyledones. 

Circle 1. Avis-plants—Tubuliflore. 
. 7. Root-plants. 

8. Stalk- 
9. Leaf- 

B.—BLOSSOM-PLANTS. 

Circle 2. Flower-plants—Thalamopetale. 
10. Seed-plants. 
11. Ovarium- 
12. Corolla- 

Circle 3. Lruit-plants—Calycopeiale. 
13. Nut-plants. 
14. Plum- 
15. Berry- 
16. Apple- 

i 
= a 
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1509. A slight glance at the above table shows us the 
procedure of Nature. ‘The higher she ascends, the more 
and more she separates, and thereby increases, the organs. 
There may therefore be plants which have only a single 
organ or tissue, as well as others, which possess all. 

1510. There cannot, however, be any plant which 
could simply possess the higher without the lower organs. 
Higher organized plants are not such therefore, by virtue 
of their having some one organ more perfectly developed, 
or separated into several parts; but through this, that 
they actually possess several different organs. The higher 
grade of organization depends accordingly not upon the 
perfection of the Singular, but the number of the Diffe- 
rent. The Perfected consists in the multiplicity combined 
to constitute wnity, but by no means in the simply homo- 
geneous multitude of the parts. Numerous stamina may 
render a corolla higher, but not on that account the 
whole plant; many digits may make a hand nobler, but 
not on that account, the animal. But with many digits ‘ 
also that hand is nobler, in which the digits are dissi- ( 
milar. 

First Province. 

HISTOPHYTA— ACOTYLEDONES. 

Devoid of, or without true spiral-vessels, leaves, corolle, and pistil. 

The vegetable kingdom ascends, in accordance with the 
five main positions of the organs, by five stages; these 

| are again separable into larger groups, which may be 
| called asexual and sexual plants. 

1511. The tissues are a something internal, being, as it 
were, the viscera of plants or their parenchyma, which 
does not meet the light, and can therefore have no light- 
organs, which are developed only out of the foliage or 
leaves. ‘The anatomical systems and organs are tissues 
that have become external, have attained to air and light, 
and are hence developed into air- and light-organs. Now, 
the light-organs are sexual organs. The. Tissue-plants 
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can therefore have no sexual organs; and plants di- 
vide accordingly into asexual and sexual plants. The 
asexual are female plants, and are consequently the first 
or lowest. Thus there can be thus no sexual or male 
plants, without the female being found that belong to 

oO an them. 

; 1512. Male or androgynous plants are only possible, 
uLr.uKJGf spiral vessels or tracheze be present. They first, how- 
Zig hi” ever, originate when the tracheee become external, or 

— 

® 
& 

form a circle in the stalk, 1. e. are accessible by light ; 
as in the Mono- and Dicotyledones. 

1513. The asexual plants are not cryptogamic, but 
agamic. ‘They do not perform self-impregnation clan- 
destinely, but not at all; for they do not attain light- 
difference, and consequently not male organs. Ana- 
logues of stamina may make their appearance in the 
mosses, but they mvariably fail to attain the develop- 
ment of pollen. What have been called male parts in 
other cryptogamia, do not merit consideration. Such 
projections or prefigurations are besides to be found 
everywhere. 

1514. The asexual plants are simply formations of 
the tissues, of the galvanic vesicle, and are thus of a female 
nature. ‘They are nothing more than a great utricle full 
of small vesicles, which by desiccation subdivide into 
germinal dust or sporules, each granule whereof attracts 
other mucous vesicles out of the moisture, in order to 
form again a large utricle. 

1515. The asexuals cease in the process of vegetation, 
where the other plants begin. With the rupture of the 
gemmal- or bud-vesicle in the higher plants a new world 
for the first time emerges into view, such as stem, leaves, 
blossom, and then the ultimate bud ruptures for the first 
time as the pericarp, and scatters its higher organized 
germinal powder as true seeds. 

1516. An asexual plant is one, which, without all the 
: | intermediate organs of the stem, at once represents the 
capsule or ovary. It consists only of the beginning and 
_end of the plant. 

‘| 
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16517. The higher plants differ from the lower by Z@ d : 
the interposition of new organs between the two terminal ‘ \_™ / 
organs, namely, the primary vesicle and the true seed. 
Tt may be said, that the asexual plant is naught but 
seed, and that the seed_of the higher plants is a fungus 
upon a leafy peduncle, a fungus more highly organized 
by light. Ture Bars 

THis The asexual plants have no true root, stalk, 
and leaf; they have not even a true bark, liber, and 
wood, in so far as these first make their appearance 
through separation. ‘Trachez are first exhibited in the 
higher ferns, and then only as constituting a single string, 
which occupies the middle of the plant, and consequently 
forms no circle or zone. 
1519. As again the true seed is a leaf-formation, and 
possesses therefore cotyledons or seed-lobes, such seeds 
must be wanting in the asexual plants ; tliey are therefore 
Acotyledones. From the same cause, however, the ger- 
minal leaves or plumula must be also wanting; they are 
therefore germless, or anembryonic. | 

1520. The farinaceous or granular matter, lying next 
to the germ when within the shell of the true seeds, is 
called the albumen or perisperm; the seeds of the 
asexual plants are therefore nothing else but albumen. 
They are therefore devoid of the funiculus or, what has 
been called, umbilical cord. 

_ 1521. The involucre, wherein, in true seeds, the germ 
and albumen are found, is the seed-coat or testa; 
consequently what has been called the capsule of the 
asexual plants (of mosses and ferns) corresponds simply to 
this spermoderm or seed-covering, and is no true ovarium. 
The capsules of mosses and ferns are therefore seeds full 
of albuminous dust. 

1522. If any of these be regarded as a capsule, it can 
be the calyptra of the mosses. This, too, is probably 
nothing else than the external testa; the proper capsule 
being its internal coat. 

1523. The zadusium of ferns incloses several capsules: 
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as they have been called, or properly seeds, and might 
therefore, if considered alone, be compared with an 
ovarium, but it is probably none other than the covermg 
corresponding to the perichcetium that surrounds the 
base of the setae in mosses. ‘The sorus is an accumula- 
tion of seeds with pulverulent albumen contained in a 
membranaceous covering, the indusium. 

1524. The life of the asexual plants consists simply 
in the galvanic process. ‘They are the primary organisms, 
planted in air. 

1525. As bemg simply galvanic process, they would 
require but little ight and air; they therefore seek the 
darkness, like the roots, and ‘thrive also in a corrupt 
atmosphere, in caves, mines, cellars, and such like situa- 
tions. They can from the same cause thrive only in 
moisture, in water, upon marshy meadow lands, after 
rain, copious dew, and so on. 

1526. They are devoid the process of fermentation, as 
being that which is imparted by the oxydation of air, 
and they therefore yield neither sugar nor acids. They 
are simply the organized process of putrefaction; their 
ultimate product is therefore germinal powder, infusorial 
matter. Their remaining secretions are alkaline bodies ; 
to which belong the pungent, fetid, and nauseous excre- 
tions, as the hydrogen gas and ammonia of the fungi, the 
mucus of the Puch the carbonate of lime in the lichens, 
the cell-threads of the mosses, the fetid principle of ferns. 

» 1527. Very few of these plants require the course of a 
summer in order to perfect or complete the vital course ; 
asingle ray of light of one day’s, aye, of one hour’s dura- 
tion, is sufficient with most of them to evoke the feeble 
difference, to rouse the swell of the sap, and precipitate 

|the infusorial powder. 
gy 1528. Automatic movements, as in the leaves and 

» Lefer Stamina of the higher plants, scarcely occur in them, or 
at most in the ferns, from their possessing spiral ves- 
sels. They divide, according to the tissues, into three 
classes, into Cell-, Vessel-, and ‘Trachea-plants. 
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CLASS I. 

Cell-plants—Fungi. 

Here belong those plants which consist sizaply of cellular 
tissue, having no sap-tubes and trachee. Such plants, 
too, possess no regular or hexagonal cellular tissue. 

1529. The cellular tissue, in which there is only a 
single active process, cannot essentially alter its primary 
form. It is therefore an accumulation of round or cylin- 
drical mucus-vesicles. 

1530. Mucus-vesicles, in which the air-process is not | 
as yet active, cannot be coloured green; but must have 
the colour of the earth. - | 

1531. Plants, composed of amorphous and _ earth- 
coloured cellular tissue, are Fungi. The fungi are simply 
clusters of mucus-vesicles joined together im a more or 
less regular manner, their union being effected in dark, 
hollow and wet situations. 

1532. They may therefore originate wherever mucous 
juices are evolved by the potential agency of a higher 
organization, and thus by putrefaction. The fungi origi- 
nate by equivocal generation. They are the anal-organ- 
izations of the higher plants and animals ; the corrupted 
and luxuriating juices. : 

1533. Nevertheless the fungus is propagated by 
division of its vesicles, which again, in accordance with 
their peculiar laws of polarity, attract mucus-vesicles, 
and thus obtain the form of the earlier or parent fungus, 
This is only a more regulated kind of equivocal gene- 
ration. 

1534. The origi of the fungi may therefore happen 
in a twofold manner, namely, by formation from other 
juices, and by that of their own, which is called pro- 
pagation. Still at bottom both are one in kind. 

1535. Their granules or vesicles are seeds, properly 
sporules, which are self-developed without male polar- 
ization. 

: DIVISION. 
1536. The fungi pass moreover through stages of 

| 
| 

Fearn 
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development, which range parallel to the vegetable 
. Classes; since it is impossible for any other organs to 
\ originate i in them but such as belong to the idea of the 
|plant. The lowest fungus can therefore change only, by 
endeavouring to develop in itself ducts, tracheze, roots, and 
such like parts. 
- 1537. There are accordingly as many developmental 
stages of the fungi as there are vegetable classes. These 
divisions are called Zamilies. | 

1538. The vegetable families range parallel to the 
classes. ‘This law must hold good of all the classes. 
There are therefore in each class 16 families. An associ- 
ation of families upon each stage may be called an order. 

1539. At first the fungus is none other than a mucus- 
vesicle or a small cluster of vesicles, e. g. an wredo or 
mildew. Such a vesicle next becomes longitudinally 
extended, and includes within itself other vesicles or 
sranules, e. g. mould. . These mould-filaments or threads 
unite again so as to form a common mass, which is sur- 
rounded by an external membrane, and is then called 
puff-ball. The pulverulent granules, which were irre- 
gularly accumulated in the puff-balls, unite at length 
in a regular manner to constitute a trunk of varied form, 
as in the ascomycetes, e. g. spheria. Finally, the mould- 
filaments with their sporules are regularly collected toge- 
therm an investing membrane, which, like a puff-ball, 
is supported upon a stipes or stem, e. g. the sarco- 
mycetes or agarics. There are therefore 5 develop- 
mental stages of the fungi, which correspond to those 
of the classes; viz. the parenchyma, shaft, stem, flower, 
and fruit ; and constitute orders. 

1540. Each order is resolvable again into three divi- 
sions or families, which correspond to the organs. Thus 
there are in each class 16 tribes or families, which ob- 
viously range parallel to the vegetable organs or classes. 
(Vid. ‘Tab. B.) 

1541. A tribe or family is consequently the repre- 
sentation of a vegetable organ within a class. 
1542. The genera obey the same law ; for essential 



PHYTOLOGY. 289 

differences are only conceivable through the presence of 
different organs. 

1543. Species is in the animal kingdom that which copu- 
lates without necessity and compulsion. ‘The same defi- 
nition is applicable to plants. The species range, without 
doubt, according to the diversities m the individual organs 
themselves, which admit of a great multitude of combi- 
nations, the number of which is not as yet to be deter- 
mined. 

1544. The component parts of the fungi are either 
perfectly indifferent, mucous or gelatinoid matter; or 
they are of an alcaline nature, being acrid, poisonous, and 
such like. Their odour is usually dead, disagreeable, and 
loathsome, or analogous to their essential process of de- 
composition. 

CLASS IT. 

Vessel- or Duct-plants— Mosses. 

1545. The intercellular passages or succigerent vessels 
of plants make their first appearance in a state of perfec- 
tion, when, the cells bemg extended lengthways, have 
become hexagonal and are placed in regular juxtaposi- 
tion. In these plants therefore we meet with regular 
cellular tissue, but still without spiral vessels or trachee. 

1546. As the vessels or ducts constitute the funda- 
mental tissue of the liber, while this is the principal sys- 
tem of the stalk; so now does the stem begin to be 
manifested and separated from the fruit. The seeds 
are no longer therefore distributed in the present class 
throughout the whole trunk, but developed in a special 
involucrum or theca, which corresponds to the puff-ball, 
or to the pileus of the higher organized fungi. 

1547. Plants with vessels, and consequently a cauli- 
form formation, have at once also the commencement of 
a bark, and next the green colour. ‘The vascular are the 
first green plants, and differ chiefly through that character 
from the fungi. They are the Fucace or Sea-wracks. 

1548. They have the colour of the water, because the 
19 
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course of the sap corresponds to the aqueous process ; 
they are aquatic, just as the brown fungi are terrestrial, 
plants. ‘Their component parts are aqueous, indifferent, 
mucous, and filose. Their habitation is the water itself 
or bogs. If they occupy dry situations, they live only 
when it rains. 

1549. They likewise pass through the five stages of 
vegetation, and form therefore five orders. 

1550. Order 1. The lowest or Zisswe-mosses, correspond- 
ing to the Uredines ; are again naught but cells or mucous 
pellicles, but, from growing in water, and being con- 
sequently exposed to light and a stronger oxydation, they 
are green-——Tremellini. 

1551. They multiply by subdivision, since new vesi- 
cles or granules are developed im their interior, which 
become separated, and subsist or continue to grow for 
themselves. ‘They therefore originate also by eequivocal 
generation, but by such an one as constantly occurs in 
water and light. 

1552. The second order, or the Vascular mosses cor- 
responds to the sheaths, or to the Hyphomycetes. ‘They 
are long filaments replete with granules, growing in 
water, and therefore green— Confervacee. These plants 
begin to ramify, and either increase by this means or by 
effusion of granular matter. 

1553. The third order, that of the 7racheal mosses, 
corresponds to the stem, or to the Gasteromycetes. A 
membranous trunk originates im water, which im certain 
places secretes the seeds in special vesicles or cysts— 
Fucales or connate Conferve. ‘The fuci have at once the 
form of a stalk with root and leaves, because they corre- 
spond to these three organs of the axis. 

1554. The fourth order, the /Voral mosses, endeavours 
to obtain the 4/ossom, and therefore elevates itself out of 
the water, but loses on that account the trunk-like 
character, and exhibits for the most part only mem- 
branous expansions, upon which seeds are secreted, 
which being usually of a beautiful colour, thus assume 
the appearance of corolla—Lichenales. 'The lichens are 
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fuci in dry situations. They correspond to the Pyreno- 
mycetes or Spheeriacez. 

1555. As the variegated colours appear in the blossom, 
so do they also in the lichens; but here they are for the 
first time chemically developed, distributed throughout 
the whole substance, and concealed. Most lichens yield 
colouring matters. 

1556. As the stem is, in accordance with their signi- 
fication, wanting to the lichens, they thus require a 
foreign trunk for their nutrition. They are therefore 
developed for the most part upon other plants, and prin- 
cipally upon the bark. 

1557. Lastly, the fifth order, Frwzt-mosses, origimates 
through the development of a self-substantial fruzt upon 
a cauliform stem—the Mosses proper. 

1558. As these are the highest plants of this class, 
and those that directly precede the tracheal formation, 
so the bark already resolves itself into individual leaves, 
which are, however, still destitute of spiral vessels. 

1559. What have been called the seeds or sporules 
are accumulated in a capsule-like fruit upon the summit 
of the stalk. This fruit corresponds to the pileated 
fungus, and therefore springs up in an opercular manner 
like the latter. 

1560. But this capsule is only a spermoderm, which 
incloses albuminous granules that have no_ proper 
germ or seed-lobes ; they are plants with seed-vessels or 
pyxidia, upon an open-leaved stalk. 

1561. They divide likewise into sixteen families. (Vid. 
Tab. B.) 

CLASS LIT. 

Trachea-plants— Ferns. 

7 1562. At first a fascicle only of spiral vessels can ori- 
ginate, which is necessarily surrounded by cellular tissue, 
and therefore lies in the middle of the plant. Such plants 
are the Filices or ferns. 

1563. As the spiral vessels are the antetype of the 
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- leaves, so does the trunk here obtain the form of the leaf, 
without itself producing true leaves. For, in the ferns, 
the fruits lie upon the back of the apparent leaf, which 
can only be the trunk. 

1564. The fruits, being further removed from the 
fungi, no longer spring up in an opercular, but in a 
valvular, manner like the higher capsules. 

1565. Green plants with imperfect spiral vessels and 
blossoms, and also with naked seeds devoid of true cap- 
sules, belong to the class of Ferns. 

1566. I therefore place im this class the Coxifere or 
trees with acicular foliage, because they have no ovarium, 
but naked seeds ; and besides these, some other plants, 
though doubtfully, on account of thew very abortive 
blossoms, as the Naiadaceze. ‘There are: therefore Tra- 
cheal plants without and with stamina. The first por- 
tray the stock or trunk, the second, the thyrsus or 
blossom; they live mostly in dry situations, and pro- 
duce resins or fetid matters. 

1567. First order. Parenchymatous ferns—Aquatic 
ferns. I here place the aquatic ferns, because, as | 
water-plants, they occupy a lower situation, because they 
support the fruits upon a radical trunk, and finally, 
because these fruit-vesicles have two kinds of contents, 
all of which seems to remind us of the fuci and lichens ; 
they correspond to the 'Tremellini. 

1568. Second order. Sheath-ferns — Club-ferns. 
Here commence the land ferns, and those kinds indeed 
whese so-called capsules open in a valvular manner, 
just as in the liverworts ; or almost after the fashion of 
a pyxidium by an orifice, somewhat as in the mosses ; the 
trunk is provided with squamose leaves or lobes, e. g. 
Lycopodiaceze and Osmundacez ; they correspond to the 
Confervacese. 

1569. Third order. Stem-ferns—Anaular or Ring- 
Jerns. Here we meet with phylloidal involuted capsules 
or seeds upon the back of a stem that is likewise leaf-like ; 
e. g. the typical or true ferns. 

1570. ‘They have rudiments of roots and a stem, toge- 

— Se. oe 
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ther with foliage, because they are the prototypes of 
these three organs. 

1571. The ring of their capsules corresponds to the 
midrib of the leaf. In the preceding order the capsule 
was only an upsprung stalk; but it is here an upsprung 
and unfolded leaf, the prototype of the bud-develop- 
ment. 

1572. The fern-capsules, namely, the true seeds, are 
an accumulation of leaf-buds at the extremity of the 
fascicle of spiral vessels. The indusium is the upraised 
epidermis, which opens in a spathose manner ; it conse- 
quently stands in the signification perhaps of the floral 
spathe or involucrum. ‘They correspond to the Fuci. 

1573. Fourth order. oral ferns—Fluviales. If 
the tracheal plants be exalted unto the flower, male 
organs cannot fail in at once beginning to develop. I 
place therefore in this order the Naiadaceze with very 
arrested blossoms, and simply stamina without calyx and 
corolla. ‘The spiral vessels are rather doubtful. 

1574. Fifth order. Fruit-ferns—Conifere. Tree 
with imperfectly-formed spiral vessels, stamina without 
corolla, seeds without ovarium ; thus agreeing with the 
Cryptogamia even to the stamina; they form likewise 
sixteen families. (Vid. Tab. B.) 

SEXUAL PLANTS. 

1575. So soon as the three tissues separate completely 
from each other into bark, liber, and wood, while the tra- 
cheve are arranged circularly into several clusters or groups, 
does the antagonism of these organs also make its appear- 
ance, and exhibit itself as sex in the floral organs. 

1576. This separation can only be attamed through the 
influence of the air and light, whereby the sexual organs 
are conditionated. ‘These plants have therefore the seve- 
ral organs of the trunk and blossom. 

1577. Anthers can be wanting to none of the following 
plants. Now, the anthers are leaf-buds; the leaf-formation 
must be therefore developed also in their antagonism, or 
in the seed. The leaves of the seed, however, are called 
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seed-lobes ; consequently all seeds of sexual plants have 
seed-lobes or cotyledons. 

1578. Now the perfect seed is the whole plant in 
miniature with root, stalk, and leaf. This formation is, 
however, only possible where there is a sex, or where the 
vegetable tissues have emerged self-substantially from 
each other. 

1579. But the anthers are buds upon a floral rib ; 
consequently all sexual plants must have a part of the 
blossom, which ranks in the signification of leaf, and 
thus either the calyx or, with this also, the corolla. 

1580. All sexual plants must have a shaft or scape, in 
which its three parts, bark, liber, and wood, are to be distin- 
guished ; even so must the three parts of the stem, the root, 
stalk, and leaf, have the parts of the blossom which cor- 
respond to them, viz. seed, ovarium, and calyx or corolla. 

1581. 'The sexual plants next divide into Stock- and 
Blossom-plants, the former of these parting into Shaft- 
and Stem-plants. 

Second Province. 

SHAFT 

1582. In the Shaft-plants the mvaginate character is 
predominant, the wood being surrounded by liber, and 
this by bark ; they are therefore tubular in form—tubular 
plants. 

1583. The cellular tissue preponderates in them, and 
the tracheal fascicles form therefore no closed circle, but 
are dispersed ; scattered fasciculi cannot, however, ramif 
but only pursue a straight course and form streaks— 
striated plants. 

1584. Ramification is wanting unto these plants, partly 
on account of their tubular form, partly on account of 
the smaller quantity of tracheal fascicles—aramose plants. 
A vegetable stem without branches is called shaft or 
scape; thus they are shaft-plants. 

1585. The blossoms do not stand upon ramules, but 
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upon the stem itself; thus, if ever ramification originates, 
it can first occur in the floral peduncles. 

1586. As they are deficient in branches, so also are 
they in buds—agemmal or budless plants. 

1587. The tendency to produce branches forms nodes, 
which are only imperfect ramal zones—azodose plants. 

1588. Where the formation of branches is wanting, 
the minor ramification of ribs must be also wanting in 
the leaves ; they are parallel-ribbed. 

1589. The leaf is only a ruptured and expanded tube 
or spathe, which surrounds the shaft—spathose plants. 

1590. Where branches are wanting, there can be also 
no petiolated leaves; they have therefore only radical 
leaves, from the midst of which the shaft or scape 
sprouts forth, only as a floral-peduncle—radical-leaved 
plants. | 

1591. If all these leaves be still sheathed or encased 
within each other, they are called bulbs—du/dose plants. 

1592. Since the corolla is the repetition of the leaves, 
so also must its structure resemble theirs —spathose 
corolle. 

1593. But as there are here only radical leaves, so 
also is the corolla only a radical leaf-corolla. In the 
blossom, however, the radical leaf has become spathe, 
the cauline leaf, calyx, the ramuscular leaf, corolla. 
Such blossoms consist therefore either of a spathe only, 
as in the Aroidez, or of a calyx—calycine plants. 

1594. The stamina origimate from the calyx. In 
calycine flowers therefore all the stamina must range 
opposite to the corolla-petals. These plants have only 
opposite, no alternate stamina. It has been generally 
assumed that the Monocotyledones have no true corolle, 
but only coloured calyces. Philosophy agrees with this 
opinion; but adds thereunto that the corolle of the 
ere ae may be also merely spathes or invo- 
ucra. 

1595. The separation of the bud-formation here takes 
place for the first time in the blossom, namely, in the 
stamina. ‘The number of the floral parts must be limited 
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to three ; for this is the first number, in which the leaf- 
ribs may divide. Corolle, stamina, and capsules are 
ternary—trinity-plants. 

1596. As the seed: is only an undeveloped leaf-bud, 
so in it only can the number of the leaf be found. Since, 
however, the leaf does not ramify in the present group of 
plants, but is only a single spathose leaf; so also does 
the seed consist only of one such leaf or of one seed-lobe 
— Monocotyledones. 'The wheat-seed or grain is none 
other than a grass-leaf with a short spathe and very dense, 
highly farmaceous, lamelle. In germinating a new leaf 
emerges from the short spathe ; it is the germinal leaf. 

1597. Thus plants having a tubular stem, and such 
kind of foliage, corolle and seeds, are Monocotyledones. 

1598. The chemical bodies are more diversified im 
these than in the remaining members of the vegetable 
kingdom. In the roots, as in the tubers of the Orchidez 
we meet with distinct mucilage; in the bulbs with al- 
kalies or acrid matter; and with sugar, as being a feeble 
conversion of the starch in the stalk. The mucilage of 
the root becomes, when repeated in the seed, flour. — 
Oily matters or acids seldom occur, and fleshy fruits 
scarcely ever. 

1599. The ovary is almost throughout this region of 
plants either a single spathose leaf or caryopsis ; or three 
spathe-leaves are united together, which thus, as follicles 
or carpels, usually burst open upon the internal edge. 

DIVISION. 

1600. If we now proceed to survey the Monocotyle- 
dons, in the order just set before us, we shall recognize 
among them three typical groups, to which the others 
are allied; they are the Gramineze, Liliaceze, and Palmaceee. 

1601. The Grasses obviously rank the lowest as well 
in respect of their root, stalk, and foliage, as also of their 
stunted blossoms, ovarium, and seeds. 

1602. ‘To them succeed the Lilies, which have a well- 
marked root, a more perfect, though still always her- 
baceous, stalk, and a few spathoid, more numerously 
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ribbed leaves ; lastly, their corollee, ovaria, and seeds are 
perfect ; but still they invariably have no genuine fruits. 

1603. Finally, the Palms are elevated above all by 
their stem being rich in tracheze and wooded, as also by 
the perfection of their fruit. Scientifically, the scapose 
or shaft-plants must also resolve themselves into three 
classes ; into Bark-, Liber-, and Wood-plants. 

CLASS IV. 

Bark-planits—Graminee. 

1604. In these plants the whole stalk must have 
assumed the form of the cortex or bark, and consequently 
be hollow—+¢udular, or culmaceous plants. 

1605. A mere bark cannot ramify. But the tendency 
unto ramification is manifested as nodes—zodose plants. 

1606. The leaf which still represents the bark, is only 
imperfectly sht up, and therefore still forms a tube. 
Such leaves are called tubular or spathe-leaves proper. 

1607. Such tubular leaves bemg only half shit up 
can only shoot forth gradually from each other, and 
that indeed in such a manner that they stand actually by 
twos, encased in, or opposite to, each other. 

1608. Since the blossom is, as 1t were, an impression, 
or copy of the leaves, so will it here also consist only of 
spathiform, involucral, or calycine leaves, and only of 
two, one of which, though opposite to, is surrounded 
by the other. Such floral parts are called glumes — 
glumaceous plants. Jf four glumes are present, then the 
external pair of them corresponds to the involucrum or 
spatha, the internal to the calyx. 

1609. The corolla-petals are of necessity arrested in 
plants such as these, where no true leaf is as yet 
developed ; frequently two only are left persistent as 
pellicles or lodicule. 

1610. This is still more the case with the ovary and 
seed; in each only one leaf attains development, and the 
seed has entirely coalesced with the ovarium. This kind 
of fruit is called caryopsis. 
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1611. Nodose plants with hollow scape or shaft, tubu- 
lar leaves, glumose blossoms, and cariopsidal fruits are 
Grasses. 

DIVISION. 

1612. The Bark-plants pass moreover, together 
with their subdivisions, through the five stages of vege- 
table organs, and they will therefore produce also a more 
perfect stalk, leaves, and flowers. 'The whole calyx will, 
however, never be coloured or corolla-like in its cha- 
racter. Cortical plants are thus herbaceous plants with 
hollow stalk, and with an arrested or green calyx, without 
sarcose or fleshy fruit. 
* 1618. Those, which have simply glumose flowers, are 
without doubt the lowest in rank, as corresponding to 
the tissues and stock, but not yet to the flower. 

1614. These again divide into two great groups, 
whereof the one includes plants with simply uni-seminal 
cariopsides, the other, on the contrary, capsules contain- 
ing a free seed—Grasses and Reed-grasses. ‘The grasses 
which have a cariopsis or grain-fruit reascend by two 
stages; the most inferior in rank do not attain to a 
ramification, but the flowers stand crowded together in 
spikes ; the others, on the contrary, are pedunculated and 
ramify in panicles. 

1615. Among the higher kinds mstead of glumes 
there are regular flowers, of which, however, the calyx is 
still glumose or at least green. ‘The cariopsis is converted 
into a multilocular capsule, as in the Restiaceze, Comme- 
linese, &c. 

1616. The first order, or the Parenchymatous grasses, 
have glumose flowers with a cariopsis for fruit, borne 
upon culms or nodose straws, and do not atta to any 
ramification—spicate grasses. In their seeds we meet 
with the greatest amount of starch developed, though 
doubtless at the cost of the trunk. 

1617. The second order of Spathose grasses are similar, 
and support ramified flowers—paniculate grasses. In 
this division occur grasses of a dendroidal character, 
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and having occasionally fruit-like ovaria, as in the 
bamboos. 

1618. The third order consists of the Cauline grasses. 
Here the leaves at once separate completely from the 
shaft, which is therefore free from nodes. Nut-like cap- 
sules, though still inclosed in glumes, also make their 
appearance—yreed-grasses. 

1619. The fourth order, Floral grasses. The leaves 
are still only radical ; the shaft is anodal ; the flowers are 
separated into green calyx and coloured corolla, with 
three or six stamina, and mostly with a tri-locular cap- 
sule—Juncez, to which the Commelinacez are allied. 

1620. The fifth order, Carpal grasses. Hollow anodal 
shafts, with scarcely spathiform, mostly broad leaves, the 
ribs of which begin to ramify; with similar calyces 
and corollz, and numerous capsules—WSeerosee, to which 
the Alismacee and Hydrocharidee are related. 

1621. The highest kind of fruit attamed by this class 
is nut-like, never fleshy in character. ‘The stalk is no- 
where woody as in some grasses. The grasses divide, 
as do all other orders of plants, mto sixteen families. 
(Vid. Tab. B.) 

CLASS V. 

Liber-plants—-Lnhacee. 

1622. The substance of the stalk is soft and succulent ; 
its structure devoid of nodes; the leaves are tolerably 
free and ribbed; calyx and corolla coloured, both bemg 
perfectly formed and invariably tripartite, as is likewise 
the capsule, which has many seeds upon its inner angle. 
These plants are the Zi/ies. In the present class all parts 
have been developed in conformity to the liber, are rich 
in sap, and have become dense and fleshy. 

1623. The roots are mostly tubers or bulbs, contain- 
ing a superior kind of mucilage, or aromatic principles. 
The shaft is not hollow buat, though herbaceous, filled 
up ; the leaves are elevated upon the stalk. One divi- 
sion of these plants has irregular corolla with stunted 
stamina and capsules, the latter containing mostly dust- 

_ like seeds, as in the Orchideze and aromatic plants. 
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1624. The other division has regular 2 « 3ary 
corolla, with perfect glume-capsules and middling-sized 
seeds, as the Irideze and Liliaceze proper. 

1625. The first order, Parenchymatose lilies. The 
corollz are irregular, bilabiate, and stand upon the calyx 
and a membranous sexlocular capsule with very small 
seeds ; are divided according to the pollen—e. g. pui- 
verulent Orchidee. 

1626. The second order, Sheath-lilies. Characters 
similar to those of the preceding order, but the pollen is 
agglomerated into waxy granules—granular orchidee. 

1627. The third order, Stem-lilies. The corolle 
are likewise bilabiate and situated above the calyx, but 
the ovarium contains few seeds, and the capsule is mostly 
nut-hke—aromatic plants, such as the Scitaminee and 
Musacee. 

1628. The fourth order /oral-lilies, have regular 
blossoms, separated into calyx and corolla, placed above 
the capsule, and mostly furnished with three stamina. 
Here belong the Hypoaidee, Haemodoracee and Tridee. 

1629. The fifth order, /ruit-lilies. The leaves have 
not yet completely separated from each other, but 
still form bulbs; the corolla are regular, have six 
stamina, and are placed deneath the capsule, as in the 
true lilies. Vo this order belong the Colchicacee, Aloine 
and Lrliacee. ‘Their bulbs contain mostly acrid matters. 
‘They divide into sixteen families. (Vid. ‘Tab. B.) 

OLASS VI. 

W ood-plants—Palmacee. 

- Plants with woody shaft and with fruits, mostly en- 
closed in spadices. 

1630. ‘The desiccation of the cells and fibres is pro- 
moted by the increased process of oxydation. Where 
therefore the trachez attain the preponderance, there the 
conversion into wood originates. 

1631. The stalks of these plants are not hollow, but 
have a dense interior, because the fasciculi of tracheze lie 
within the liber, and there increase. 
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1632. The main bulk of the stalk will consist of 
tracheze. 

1633. As the trachez are longitudinal organs, and 
the other tissues also extend lengthways, so does the 
stalk or stem in these plants predominate over the other 
arts. 

: 1634. In this class the most perfect leaves as regards 
their present stage are developed; for they are only ex- 
pansions of the tracheze, which are here present in super- 
abundance. As regards the form also, these leaves must 
rank higher than those of the preceding class; the 
spathe is shorter, the leaf itself usually broad, many- 
ribbed, and frequently pimnate. The leaves are also 
perfect as to position, being no longer mere radical 
leaves, but situated upon the stalk, even on its apical 
extremity. 

1635. The ramification gradually emerges into view, 
where forsooth its occurrence is possible in the shaft- 
plants, or in the inflorescence. It is always multiple in 
character, mostly spadici-, muscari-, and paniculiform. 

1636. As regards the blossom the ovarium is most 
perfectly evolved, because it is developed out of the 
stalk ; it is ternary and becomes elevated into a fruit 
with few seeds. 

1637. The corolle are frequently stunted, yet regular 
and 2 X 3ary, though insignificant on account of the 
preponderance in size of the fruit. 

1638. In this class we meet with the first true or 
genuine fruits ; because in it for the first time the three 
anatomical systems are completely separated. 

1639. Plants having a ligneous stalk, free and many- 
ribbed leaves, ramified inflorescence and ternary fleshy 
fruits, are the Palmacee. The Palmacee have a woody, 
very hollow stem, with many-ribbed, divided, and often 
pinuate leaves; a muscariform inflorescence lodged in 
spathes, sexanary corollz with nuts, berries, or drupes. 
With the palms are associated the Typhaceze, Aroidez, 
Piperales, Pandanales, Dioscorese, Smilacez, Asparagi, 
Convallariz, and Bromelie ; for their stalks are mostly 
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woody, the leaves broad, and placed upon the stalk, the 
corolle stunted, while, on the contrary, the ovarium is 
carpoidal or fruit-like. The five orders may be dis- 
posed as follows : 

1640. Order I. Palmacee parenchymatose. Cyno- 
moride, Typhacee, Aroidee. 

1641. Order Il. P. thecales. Saururee, Piperacea, 
Pandanacee. 

1642. Order III. P. axonales. Dioscorea, Smilacee, 
Paridee. , 

1643. Order IV. P. florales. Asparagoidee, Con- 
vallarie, Bromehe. 

1644. Order V. P. carpales. Palms. 
1645. The plants of the first order are very imper- 

fect herbs with spadices. Those of the second have 
mostly a ligneous, nodose stalk, with one-seeded fruits 
in spadices, without corolle. The third have separated 
corolla disposed in an open form of inflorescence. The 
fourth have perfect sexanary corolla, with a frequently 
woody stalk and ternary, many-seeded berries. ‘The 
fifth order consists of trees having large leaves, muscatri- 
form spadices, and perfect fruits, nuts, plums, and berries, 
ternary and one-seeded. ‘They divide into sixteen fa- 
milies. (Vid. Tab. B.) 

Third Province. 

RETICULAR-LEAVED PLANTS—DICOTYLEDONES. 

1646. With the separation of the stock or trunk into 
root, stalk and leaf, the latter organ attains its perfection; 
it becomes a reticular leaf—the plants possessing it being 
called reticular. 

1647. The retinerved or reticular leaf is, however, 
only the result of a modified organization in the stalk, 
and indicates a ramification or foliiform arrangement of 
the tracheze in the stem. ‘The foliiform arrangement of 
the tracheee in the stalk is their circular disposition. 
These plants have woody zones. Through this zone or 
ring of wood first originates the perfect separation ito 
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wood, liber and bark, whereof each formerly occupied the 
whole stalk or stem. 

1648. The stalk is no longer a shaft or scape, but it 
divides into branches and twigs—ramular plants. 

1649. The reticular-veined are ramular leaves, and are 
no longer therefore spathiform but petiolated—petiolated 
leaves. It is only at the root that spathose leaves may 
occur, and this only in the plants of the inferior classes. 

1650. With the disappearance of the spathose leaves, 
and the appearance of the ramules, the nodes and bulbs 
also disappear. 

1651. The blossoms stand no longer upon a radical 
peduncle or stipes, but upon ramules; in other words, 
upon a plant, which again stands upon another plant, 
namely, the stalk. 

1652. As all the higher separations of leaves here 
occur, so also does the flower obtain its higher amount of 
separation ; it becomes quinary—vpentaschematose plants. 
The ovartum passes through all numerical conditions, 
being 1, 2, 3, 4, 5, and polycarpellar. In like manner 
all the forms of ovaria and fruits occur in the present 
class, such as caryopsis, follicle, legumen, siliqua, capsule, 
nut, plum, berry and apple. : 

1653. As the seed is a leaf-formation, so must it 
resemble the reticular leaf. But reticular leaves are not 
spathes or simple tubes, but ramified or separated ribs. 
The seed has therefore several leaves, and two indeed for 
the first time, which are called seed-lobes. These plants 
are therefore styled Dicotyledones. 

DIVISION. 

1654. The Dicotyledones are, in the first place, empi- 
rically divisible into apetalous, monopetalous and polype- 
talous, or into plants with calycine, tubular and petalous 
corolla. . 

1655. It might be believed that theApetale were, with- 
out further trouble, the lowest in point of rank ; but, when 
closely considered, they appear as Polypetale with stunted 
corolla-petals, and are obviously allied to the Rosacez. 
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Moreover, they all bear nuts, a fact which occurs in no 
other class, and they must be therefore placed among the 
fruit-bearing plants. Since, however, they are epigynous 
and perigynous, so must the other polypetalous Perigynz 
enter into proximity with them, and in like manner for- 
sooth come among the Fruit-plants. 

1656. Thus the Dicotyledones separate into the Mono- 
petalee, hypogynous Polypetalz, and perigynous Polype- 
tale, along with the Apetale. Viewed in a scientific 
light, they separate according to the principal members of 
the plant into three districts, Axis-, Flower-, and Fruit- 
plants. 

FIRST CIRCLE. 

Stem-plants—Monopetale. 

1657. The Monopetale or Tubulifloree are the lowest 
in rank, and must therefore take the place here assigned 
them. ‘They are still spathose corolle. Among them 
are found for the most part only cariopsides and mem- 
branous capsules, rarely fruits. They are usually, too, 
merely herbs, rarely bushes, and still more rarely trees. 

1658. They divide mto Epigynes, Peri- and Hypogynes, 
of which the former are the lowest, the latter the highest; 
for in that which is left similar the coalition is an inferior 
sign. 
“1659. Their essential or typical character does not, 

however, reside in the blossom, but in the trunk, and 
that indeed in the root, stalk, and foliage. ‘The question 
therefore may now be asked, whether in the Epigynes the 
root, in the Perigynes the stalk, and in the Hypogynes the 
foliage, be the principal organ. 

CLASS VII. 

Root-plants. 

1660. That the Tubulifloree with superior blossoms 
and fleshy root are radical plants, admits of being easily 
demonstrated. ‘I'he preponderance of the root is evident 
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from its size, its quantity of contained sap, or special 
chemical ingredients. A root that is rich in sap, and 
much denser than the stalk, is called a turnip. ‘These 
plants are thus ¢wrnip-plants. 

1661. Among the Monopetale, however, there are 
napiform roots only in the “pzgynes, namely, the Syn- 
genesia or salad-plants, and among some ‘Perigynes, 
namely, the Campanulez, as well as the Cucurbitacee. 
The Syngenesia are consequently the radical plants. The 
roots of the Scorzonere, Pastinaceze, Cichoraceze, and 
Tussilago or coltsfoot, &c., belong to this class. 

1662. That the Scabiosze and Valerianeze are directly 
related to the Syngenesia is likewise indicated by their 
roots. Unto these succeed in point of structure the Cam- 
panulaceze and the Cucurbitaceze, which have frequently, 
too, napiform or turnip-shaped roots. 

1663. The number of the Syngenesia is so great that 
they fill up all the orders of the trunk. In accordance 
with their whole structure they are obviously the lowest, 
the stalk bemg for the most part herbaceous and placed 
within a circle of radical leaves, but being itself provided 
with few, imperfect, and scarcely ever pimnate leaves ; 
they have moreover numerous stunted blossoms that are 
connate with the single or solitary seed, and crowded 
together, like spadices, grass-spikes, or the fungal pilei, 
upon a carpoclinium or receptacle. 

_ 1664. They are a repetition of the fungi and grasses ; 
- of the former in their fleshy root and inflorescence, of the 

latter likewise in the inflorescence and in the spathoidal 
root-leaves ; above all, in the single large seed, confluent 
with the ovarium and calyx. The principle of their divi- 
sion must, where it is possible, and for obvious reasons, 
be drawn from the organs of the trunk. 

1665. First order. Radicarie parenchymatose.—Syn- 
genesia, having radical leaves and uniform florets, tubu- 
lar or wholly stunted ligular florets—Cichoracee and 
Thistles. 

1666. Second order. &. vaginate.—Syngenesia, with 
opposite leaves and different kinds of florets, such as 
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radiated, partly lingual and partly tubular corollaee—Swr- 
flowers, Silphic@. 

1667. Third order. . avonales—Syngenesia, with 
alternate leaves and diversified florets —Anthemidew, Sene- 
cionide, Asteree. 

1668. Fourth order. 2. florales—Here the ovarium 
is no longer dense and confluent with the calyx, and it 
begins to become trilocular—Scadbiose, Valerianee, and 
Campanula. 

1669, Fifth order. R. fructuarie.—Here a perfect fruit 
is developed, which is connate with the calyx—Asaridee, 
Passiforee, and Cucurbitacee. 'Yhey have apple-like 
3-5 ry fruits, and many of them have napiform roots, e. g. 
the Gichtriiben. They divide into sixteen families. (Vid. 
Tab. B.) 

CLASS VIII. 

Stalk-plants. 

1670. Plants with a predominating development of | 
stalk, leaves narrow, mostly opposite, quaternary corolle 
upon the calyx, ovarium multilocular, and containing few 
seeds. 
1671. Here everything, both root and leaf, must be 

stalk-like in character; the stalk is therefore woody, the 
root fibrous, the foliage twig-like or narrow, like needles. 

1672. This structure is chiefly found in the Heaths and 
Stellate. The stalk is mostly woody; the foliage either 
-aciculiform or leathery in texture, and never pinnated. 
The leaves are either arranged in whorls or opposite, a 
position which indicates a lower grade of development. 
Moreover, they are related to the plants of the preceding 
class; they are either “pzgynous or Perigynous. ‘The 
corolla and ovarium follow the opposite position of the 
leaves ; the former beimg quadripartite, the latter bi- and 
quaternary. Most of them grow in hot countries upon 
dry ground, and their virtues reside in the stalk, e. g. the 
Peruvian bark. 
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1673. The Stellatee or Rubiacez are without doubt the 
lowest, because they are epigynous and have a quadri- 
petalous corolla, with a binary and frequently only follicular 
ovarium. | 

1674. First order. Cauliarie parenchymatose. The 
Stellate proper along with the Coffeacee, all of them being 
two-seeded. 

1675. Second order. C. vaginate. The Rubiacez with 
bilocular many-seeded capsules—Rondeletie and Cin- 
chonee. 

1676. Third order. C. axonales. Rubiacee with fruits 
—(Cuettardide, Hamelia, Gardenia. 

1677. Fourth order. C. forales. Quadripetalar Pe- 
rigynze, with similar capsules or berries—Hpacridee, Vac- 
ciniacee, Hricacee. | 

1678. Fifth order, C. fructuarie. Quaternary Perigynes 
with fruits—WMWyrobalanee, Olacinee, Diospyroidee and 
Sapotee. (For the arrangement of their families vid. 
Tab. B.) 

CLASS IX. 

Leaf-plants. 

1679. Herbs having broad leaves, quinary stipaceous 
corollze, and bilocular capsule. Here the whole stem has 
become leaf; all the parts are soft; they are 4erds in the 
propermost sense of the word. 

1680. Here belong the Aypogynous Monopetale : Pri- 
mulacee, Personate, Solanee, Gentianee, Asclepiade, 
Caricee, Asperifolie, Sambucee. The roots are fibrous ; 
the stalk herbaceous, being wholly covered, and that 
indeed with large leaves ; calyx and corolla quinque- 
partite, frequently bilabiate ; the germen a bilocular mem- 
branous capsule, which seldom becomes fleshy, and 
contains few seeds. It is these plants which serve chiefly 
as food for cattle, and whose whole trunk is officinally 
known under the name of herbage; relations which express 
the leafy character. | 
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1681. First order, Moliarie parenchymatose. Herbs 
with bilocular capsules, in which there are many seeds 
placed upon a median cone. The capsule dehisces, 

- while both carpels separate from each other—Primula- 
cee, Scrophularie, Solanee. 

1682. Second order, /. vaginate. For the most part 
herbaceous, their many-seeded carpels springing open at 
the dorsal suture—Orobanchacee, Rhinanthacee, and 
Bignonacee. 

1683. Third order, F. axonales. Regular quinary 
corollze with seeds borne upon the margins of the two 
carpellar valves— Gentianacee, Asclepiadacee, Jasmine. 

1684. Fourth order, 7. florales. Few seeds in one 
capsule ; the pistil becomes nut-like or trilocular—Za- 
biate, Polemoniacee, Convolvulacee. 

1685. Fifth order, /. fructuarie. Herbs and shrubs 
with fruits; as nuts, plums and berries. For their 
sixteen families (vid. Tab. B.) 

B. BLOSSOM-PLANTS. 

1686. Flowers polypetalous. 

SECOND CIRCLE. 

HMower-plants. 

1687. Calyx, corolla, stamina and ovarium perfectly se- 
parated from each other—Pedunculate corolle or Hypo- 
gynes. The blossom must be here developed in the most 
perfect manner ; 1. e. all its parts must be complete and 
separated from each other. ‘This is the case only im 
the hypogynous Polypetalee. 

1688. ‘The lowest organized kinds must, from bemg a 
repetition of them, remind us of the grasses and Syn- 
genesia. ‘They are therefore polycarpellar or multi- 
ovarial.— Ranunculaceae, Malvacee, Magnoliacee. 

1689. Unto these are allied those plants whose ovaria 
consist of several carpels, but that are connate with 
each other, and mutually separate for the first time with 
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their maturation or decay, as in the Rutacee, Polygalee, 
Malvacee, Aurantiace, Platanacee, Malpighiee, Sa- 
pindee. 

1690. The highest are characterized by coalition of the 
carpels into a single ovarium with stunted dissepiments, 
and by corolle: that are well developed and distinguished 
for colour, delicacy, and magnitude—Carnations, Violets, 
Cistacee, Siliquose, Poppies, Gamboge-trees. 

CLASS X. 

Seed-plants. 

1691. Plants having a preponderance of seed, that 
draws after it all the floral parts. 

1692. The ovaria have become seed-like, have sepa- 
rated from each other, and imclose for the most part only 
a single seed. 

1693. As in the grasses and Syngenesia many flowers 
are collected into a spike or upon a receptacle, so here 
are many carpels in a single corolla—Ranunculacee, 

_ Geraniacee, Tiliacee, Malvaceae, Magnoliacee. 
1694. The stamina are usually of definite number, 

and mostly connate. 
1695. All forms of stalks are here met with; such 

as herbs, bushes, shrubs, and trees. All forms also of 
leaves; spathose leaves, petiolated leaves, simple and 
divided, yet rarely pinnated. 

1696. The component parts are usually mucilage, as 
in the roots of the Syngenesia. 

1697. They divide into two great groups, into the 
quinary and sexanary. Since among the quinary, her- 
baceous stalks with nodes and_ spathe-leaves, but 
capsules only, occur ; they must be arranged in the lowest 
rank. ‘The sexanary bear fruits. 

1698. First order, Seminarie parenchymatose. Herbs 
with nodes and spathose leaves, together with nume- 
rous, mostly one-seeded, carpels, attached in an_irre- 
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gular manner to a median columella—Ranunculacee and 
Geraniacee. 

1699. Second order, 8. vaginate. Trees having many- 
seeded carpels, coalesced like the style, Zheacee, Tih- 
acee, Lleocarpacee. 

1700. Third order, S. aronales. Bushes and shrubs 
with free, mostly simple, leaves, ovaria, mostly one-seeded, 
and arranged in a circle around the mediate axis or 
columella; anthers bilocular — Hermanniacee, Dombey- 
acee, Sterculiacea, and Bittneriacee. 

1701. Fourth order, S. forales. For the most part 
trees, having frequently divided leaves and similar ovaria, 
yet mostly many-seeded and connate—A/alvacee and 
Bombacee. 

1702. Fifth order, 8. fructuarie. Corolle mostly sex- 
anary, ovaria in a circle without a columella—Magnoliacee, 
Menispermacee, Dilleniacee, Anonacee. They divide 
into sixteen families. (Vid. 'l'ab. B.) 

CLASS XI. 

Ovarium-plants. 3 

1703. Hypogynous Polypetale with perfect multi- 
locular ovarlum—Polygalea, Meliee, Aurantiacee, Plata- 
naceé, Malpighiee, Sapindee. 

1704. While in the preceding class the number of the 
carpels was usually indeterminate; it is here limited to 
three and five. In the one, they usually stood around a 
middle columella or axis, in the other, they form a true 
capsule with perfect partition-walls or septa, and a single 
style. The number of the seeds is moderate, 1. e. there 
are more than one, but they are easily counted, They 
are therefore of mediate size, having no kernels, as is the 
case in the nuts, but also no granules, as in the berries or 
poppy capsules. In the preceding class the fruits were 
rare; here they occur frequently in the upper orders. 
The number of the floral parts is, throughout the present 
class, five, that of the stamina five or ten, and they are 
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seldom coalesced; the stalk also passes through all the 
stages of development from that of the herb through the 
shrub into the tree. ‘The leaves are seldom spathe-like, 
but frequently coriaceous and aciculate, as in their 
predecessors the Heaths ; many are pmnated. 

1705. First order, Capsularie parenchymatose—Ru- 
tacee. Herbs and shrubs frequently provided with acicu- 
late and coriaceous leaves ; corollz regular with ten sta- 
mina; ovarium consisting of five carpels, which separate 
when ripe, and contain few seeds—Rutacee, Diosmacee. 

1706. Second order, C. vaginate. Shrubs and trees 
with similar corolle and ovaria, which are nevertheless 
frequently separated and fleshy—Quassiacee, Ochnacee. 

1707. Third order, C. azonales. Mostly shrubs and 
trees with irregular corolle and bilocular ovarium—Po/y- 
galacee, Vochysiee, Pittosporee. 

1708. Fourth order, C. forales. Trees with a woody 
or berry-like ovarium, having several cells—Cedrelee, 
Meliee, Aurantiacee. 

1709. Fifth order, C. fructuarie. Trees ; flowers qui- 
nary, ovarium mostly ternary, becoming a winged or 
fleshy fruit. (Their sixteen families probably pursue the 
order indicated at Tab. B.) 

CLASS XII. 

Corolla-plants. 

1710. Corollz stipaceous, having free stamina ; ovaria 
with stunted septa, and numerous marginal seeds—: 
Carnations, Violets, Cistacee, NSiliquose, Papaveracea, 
Guttifere. 

1711. The stalk passes through all the stages of 
formation, from the nodose herb untv the shrub and tree. 
The leaves occur likewise under all forms, modes, 
division, and arrangement. The plants of this class are 
found in all climates, and yield etherial or volatile and 
fatty oil with resins. They divide first of all into qui- 
nary and quaternary ; the former being mostly herbs with 
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a hollow capsule; the latter herbs, shrubs, and trees, 
with siliquee or berries. 

1712. Their strength or virtue resides in the flower, 
which. is therefore of large size, beautifully coloured, 

- sweet-scented, is frequently appreciated and adopted as 
an ornament. On the contrary, the ovarium and seed 
are stunted. The former is a siliqua or hollow capsule, 
which therefore supports the numerous smaller seeds on 
the septum. 

1713. First order, Corollarie parenchymatose. 
Nodose herbs with spathose leaves, quinary corolle, and 
ten stamina; many seeds upon a columellar or median 
placenta situated within a hollow capsule—Portwlacee, 
Carnations. 

1714. Second order, C. vaginate. Herbs, shrubs, and 
trees, with similar but mostly multi-staminal corolle, and 
seeds on the capsular septa—Droseracee, Hypericinee, 
Violacee, Cistacee, and Bizee. | 

1715. Third order, C. avonales. Herbs with quater- 
nary corolle and a siliqua—AStliquose. 

1716. Fourth order, C. forales. Bushes and shrubs” 
with quaternary corolle and numerous stamina ; ovarlum 
a siliqua or multi-valvular hollow capsule—Capparide, 
Berberidea, Papaveracee. 

1717. Fifth order, C. fructuarie. Trees with quater- 
nary and quinary corollz, numerous stamina, and a fruit 
—(uttifere. They divide into the usual sixteen families. 
(Vid. Tab. B.) 

THIRD CIRCLE. 

Lruit-plants—Apetale, Perigynes. 

1718. Stunted calycine corolle, with nuts, plums, 
berries, or apples. 

1719.. They are perigynous Polypetalz, and include 
the Apetale and Diclines. . 

1720. The nut consists of a large seed, connate with 
the woody ovarium, and frequently with the calyx. a 

1721. The plum i is a legumen, between the coats of 

_—— ————— 
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which fleshy matter has accumulated, and whose internal 
tunic or endocarp has become woody. ‘The berry is a 
many-seeded hollow capsule, which, as well as the calyx, 
has become soft and succulent. 

1722. The apple is an ovarium surrounded by a fleshy 
calyx. 

CLASS XIII. 

Nut-plants—Apetale, Diclines. 

1723. Ovarium woody, and inclosing only one seed. 
Here belong the Apetalous and Diclimous Exogens. 

1724. These plants repeat the fungi, grasses and Syn- 
genesia, and have therefore imperfect corolle, the calyx 
of which has alone remained, and usually closely sur- 
rounds the nut. . 

1725. The stalk is mdeed usually woody; yet is 
still found to be also herbaceous and nodose with spathi- 
form leaves. ‘The leaves are simple, frequently needle- 
shaped or else arrested. The principal ingredients are 
starch, as in the Graminez and Syngenesia. 

1726. The inflorescence is mostly amentaceous, as in 
the Agarics, Grasses and Syngenesia. 

1727. They divide into androgynous and dicecious 
plants. 

1728. First order, Nucarie parenchymatose. Her- 
maphrodite herbs with nodes and spathose leaves, calyx 
green, superior, and quinquepartite with five opposite 
stamina; nut mostly triangular and utricular. 

1729. Second order, NV. vaginate. Form of vegetation 
pretty nearly as in preceding order, but the calyx is corolla- 
like, and the stamina mostly alternate— Phytolaccee, 
Lilecebree. 

1730. Third order, WV. avonales. Hermaphrodite, 
calyx corolla-like, superior and wholly quaternary ; herbs 
and shrubs bearing nuts and plums—WWVyctaginee, Daph- 
nee, and Santalacee. 

1731. Fourth order, WV. forales. Trees, calyx corolla- 
like but inferior; capsules, plums and_berries—Pro- 
teacee. 
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1732. Fifth order, V. fructuarie. Diclines; herbs, 
shrubs and trees without corolle, but with nuts or plums. 
(heir sixteen families stand in the order exhibited at 
Tab. B.) 

CLASS XIV. 

Plum-plants—Papilionacee. 

1733. Polypetalous calycine corolle, with a drupe or 
its fundamental form, the legumen. Here belong the 
papilionaceous plants, Rhamnaceze and Terebinthacee. 

1734. The stalk is frequently herbaceous with nodes ; 
but mostly fruticose and arborescent. 

1735. The leaves here attain their highest develop- 
ment, and are mostly pimnated, sometimes endowed with 
the power of independent motion. 

1736. The corolle are mostly irregular, quinary, 
arranged like pinnate leaves, with ten, rarely more, con- 
nate and free stamina. 

1737. The ovarium is a single carpel, owing to the 
four others being arrested ; it is usually compressed and 
bivalved, with few seeds; it is a legumen, frequently 
converted into a fleshy fruit. 

1738. The Papilionacee are so rich in number that they 
include all the orders of the trunk, and even transcend 
or exceed its limits ; their allied families are the Rham- 
naceee and T'erebinthacez with fleshy fruits. 

1739. First order, Druparie parenchymatose. Papi- 
lionaceze with herbaceous, nodose stalk and pimnated 
leaves ; corolla-petals and single stamen free; seed-lobes 
thin—Hedysaree, Astragalee, Glycinee. 

1740. Second order, D. vaginate. Uerbs and shrubs 
with ternary or tendrilless leaves ; the corolla-petals or 
stamina frequently confluent— 7rifoliacee, Genistee, 
Galegee. 

1741. Third order, D. azonales. Bushes, shrubs, or 
trees, frequently traming with pinnate leaves and ten- 
drils; calyx large, seed-lobes thick—Viciee, Beans, 
Dalbergia. 
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1742. Fourth order, D. florales. Shrubs and trees, 
with tolerably regular flowers and separated stamina ; 
legumens with frequently transverse septa, embryo 
straight—Geofroye, Swartziee, Detarium, Mimose, and 
Cassia. } 
— 1743. Fifth order, D. fructuarig. Regular flowers with 
separate stamina and multilocular plums—~Séachkhousee, 
Empetree, Celastrinee, Rhamnee, and Terebintheg. 
(For their sixteen families vid. Tab. B.) 

CLASS XV. 

Berry-plants— Umbellifere, &c. 

1744. Ovarial and calycine corolla with a single per- 
fectly soft fruit or berry, on which are five corolla-petals, 
with a moderate number of stamina. ‘This fruit is wholly 
edible, and has only one or two styles; .stalk and leaves 
pass through all the stages of formation. 

1745. They divide first of all ito two groups, having 
few or many stamina; of these the fruit of one is dry, of 
the other fleshy. The dry fruits are also perfectly edible, 
as the Caraway-seeds. 

1746. First order, Baccarie parenchymatose. Epigy- 
nous; nodose herbs with two seeds in the calyx; only 
five stamina— Umébellate. 

1747. Second order, B. vaginate. Mostly shrubs 
with quinary corollz and bi- or quinguelocular berries— 
Mistletoes, Elders, Araliacee, Vines. 

1748. Third order, B. arvonales. Bushes and shrubs 
with quaternary corollz, only one style and one multi- 
locular many-seeded capsule—Lpilobee, Salicarie. 

1749. Fourth order, B. forales. Mostly shrubs with 
quinary corollze and manifold stamina; capsule or berry 
multilocular—Melastomacee. 

1750. Fifth order, B. fructuarig. Trees with many, 
frequently fasciculated, stamina; fruit multilocular and 
many-seeded—Myrtacee. These plants likewise divide 
into sixteen families. (Vid. Tab. B.) 
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CLASS XVI. 

Apple-plants—Rosacee. 

1751. The fruit is an apple, i. e. several carpels, con- 
taining but few seeds, adhere in one calyx, upon which 
there are five corolla-petals, with four to six times as 
many stamina. Herbs, shrubs, and trees with different 
kinds of leaves are here met with; the corolle are 
mostly small and perigynous, the style separated, and 
thus polycarpal. Perigynous Polycarpz. They grow, 
dispersed over the whole earth, in dry situations ; several 
of them yield edible fruits, and are pretty generally cul- 
tivated. 

1752. ‘The apples are without doubt the most perfect 
fruit, as well in reference to their structure as their 
chemical ingredients. The apple consists of all the parts 
of the blossom: seed, capsule, and fleshy calyx, and is 
besides polycarpellar, i. e. composed of separate carpels. — 
Its edible substance or flesh is not simply a sweet-meat, 
but a true aliment, which admits of being eaten after it 
has been kept fresh for a year, of being dried, exported, 
or cooked as a kitchen vegetable; im cases of exigency 
too it occurs in such abundance that the whole human 
race might live upon it, which cannot be said of any 
other fruit. The apple quenches at the same time the 
thirst, and thus supplies also the place of drmk. AIL 
the other fruits are either a dainty relish only against 
thirst, or a simple amylaceous medium of nutrition. 
However, most of the plants belonging to this class 
‘produce only dry capsules and calyces. 

1753. They divide mto two groups, having few or 
many stamina. 

First order, Pomarie parenchymatose. Uerbs with 
few stamina and five or more carpels, as the Crassulacee 
and Mesembryanthemacee. | 

Second order, P. vaginate. Shrubs with few stamina, 
only two to three carpels and few seeds.—Zumaricacee, 
Bruniacee. 
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CLASS VIDILASS XIV. 

Stalk-plants. ‘lum-plants. 
. Perigyne. Drupacee. 

Stellatze. ~ pgalaceee, 

Galiaceze.  pdysaree. 
Spermacocidastragalez. 
Coffeaceze. jycinez. 

Cinchonacer. _)liaceze. 

Hedyotidee. [ifoliez. 
Rondeletiz. Puistez. 

Cinchonez. alegez. 

Hameliaceze. jeolacez. 

Guettardide. etches. 
Hamelie. plbergiez. 
Gardenia. >phoree. 

Ericacee. josaceze. 

Epacridew. etariex. 

Myrtilli. —_ fimoseve. 
Heaths. assiez. 

Diospyracez. sbinthacez. 

Myrobalaneaympetrez. 
Olaciner. elastrinee. 

Diospyros. thamnes. 

erebinther. 

CLASS XV. 

Berry-plants. 
Baccaria. 

Umbellate. 

Saniculide. 
Carrots. 
Caraways. 

Caprifoliaceze. 

Mistletoes. 
Sambucee. 
Vines. 

Lythraces. 

Trapeze. 
Epilobee. 
Salicarize. 

Melastomacez. 

Rhexiee. 
Melastomez. 
Grossulariesx. 

Myrtacez. 

Lecythidez. 

~ Myrtez. 

Barringtoniee. 
Leptospermee. 

CLASS XVI. 

Apple-plants. 
Pomacee. 

Sempervivee. 

Galacinee. 
Crassulacee. 

Tamariscinee. 

Tamarisks, 
Buniacez. 
Hamamelidez. 

Saxifragez. 

Saxifrages. 
Cunoniaces. 
Lilacs. 

Rosacex. 

Potentillz. 
Neuradez. 
Sanguisorbee. 

Fruit-trees. 

Pomegranates. 
Plums. 
Medlars 
Apples. 

Mesembryanthemee. 
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Third order, P. axonales. Herbs, shrubs, and trees, 
with similar blossoms, but many seeds.—Sazifragee, 
Cunoniacee, Hortensie and Lilacs. 

Fourth order, P. forales. Herbs and shrubs, with 
many stamina and follicles —Rosacee. 

Fifth order, P. fructuarie. Trees with multistaminal- 
corollze and fleshy fruits—Monimiee, Pomegranates, 
Plums, Medlars, Apples. (¥or their sixteen families vid. 
Tab. B.) 

1754. In order to prove that each class of vegeta- 
bles commences from below, and that all ascend in a 
parallel series beside each other, it is requisite only 
to place them im a tabular form. Further details 
upon this subject are to be found in my earlier works 
upon Natural History. The adjoining Table may here 
suffice. I place the families according to my “ Lehr- 
buch der Naturgeschichte,” although I am very well 

’ aware that all do not stand m the right place. That 
indeed no one will expect. 
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THIRD KINGDOM. 

ANIMAL KINGDOM. 

1755. The animal kingdom is the individual develop- 
ment of all four elements. 

ZOOSOPHY, 

1756, Is the development of the animal kingdom in 
consciousness. The repetition of the animal creation 
is. spiritually divisible into Anatomy (Zoogeny), Physi- 
ology (Zoonomy), and Zoology. 

I.—ZOOGENY. 

1757. Zoogeny represents the idea of the animal or 
the developmental history of the individual animal. 

[IRRITABILITY OF THE BLOSSOM. 

1758. The Highest to which the vegetable kingdom 
could attain was the blossom; and of this the sexual 
parts are the completion. At the instant when the sex 
originated, the vegetable functions became of a nobler 
character; for the sexual organs are only the inferior 
organs refined or purified by light. The electrical and 
chemical process of the vegetable body are again repre- 
sented, but in a spiritual manner, in the blossom. The 
functions of the fruit were none other than those of the 
elevated chemism ; they were only the nobler processes of 
digestion and nutrition. As their purest expression of 
life, and that which has been produced simply by their co- 
operation, is the motion which resides in cellular tissue, so 
also was it this only, which obtained. a preponderance in 
the fruit, and that indeed at the cost of the material pro- 
cesses. ‘The germen obtained a kind of motion ; yet this 
appears to be still imparted by material processes. In 
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the corolla, however, this expression of life attaied to 
completion. It is no longer simple nutrition or accumu- 
lation of sap that moves the stamina upon the female 
stigma, but a purely polar act; the Immaterial, the Spi- 
ritual produces the phenomena of life. These movements 
of copulation are by no means a coalescence, are not a 
nutritive act, nor the result of mechanical decissation; as 
is the case in many capsules; but true elevated vital 
actions. The parts reassume after the motion their first 
or original position, a feat which is performed by no 
capsule upon its dehiscence. Of these movements, those 
of the leaves in the sensitive plants, e. g. Hedysarum 
gyrans, are the antetypes or prefigurations. There con- 
sequently originates with the highest development of the 
light-organs in the plant, a motion independent of the 
material processes, and of the terrestrial elements. 

1759. A motion, that is liberated from the terrestrial 
elements, is free from their mechanism ; it simply obeys 
the nature of the ether, which is of a spiritual, or volun- 
tary, kind. : 

1760. The essence of volition or free-will does not reside, 
in a physical sense, in the consciousness of the action, but 
in the autocrasy ; or in the ability to perform an action, 
without external or terrestrial influence. The ether- 
actions have originated from special polarity. Inde- 
pendent movements must therefore be such as have 
been produced simply by polarity, apart from material 
intrusion. 

1761. The ability or power upon the part of organic 
bodies to apprehend polar excitation, to move them- 
selves simply by its means, and again to restore them- 

_ selves to their former state, without regard being paid 
to a material process, I call Zrritadility. That organ is 
uritable which can move itself without any other object 
than that of automacy or self-motion. 

1762. liitability belongs to the plant, but is only of 
that kind where the perception cannot express itself 
otherwise than by direct motion. In the sexual parts 
and probably in the highest leaf-formation, the plant is 
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elevated to irritability ; unto motion through simple per- 
ception, unto motion without design, to motion from 
mere lust or desire. ‘The highest spiritual operation, of 
which the plant is capable, is irritability. But as every- 
thing which has attained its Highest, stands at the end 
of its development, so also has the plant terminated, 
when it has once exercised its power of irritability 
through copulation. 

SEXUAL MOTION. 

1763. All the writable motion of the vegetable may be 
confined or reduced to the movements of the stamen- 
filaments, the other movements bemg merely precursors 
of these. What, therefore, the stamina would achieve 
by their motion, that the irritability does in a general 
point of view. ‘The motion of the stamina is directed 
merely upon the stigma, in order to impart the male 
pollen to the female body; and thus, simply to evoke 
the spiritual tension, which resides originally in the male 
semen, .as in light-ther, but that originally dwells in 
the female seed as in the dark mass of earth. 

1764. Now, since the stigma bears simply relation to 
the contents of the ovary, and conveys everything to this, 
and thus, to a female utricle, which is the middle of the 
plant, or its body proper; so in the motion of the male 
organs, the conatus or effort upon their part to mtroduce 
an elemental matter, or rather its spirit into this utricle, 
or this body, is rendered manifest or revealed. ‘The 
highest Spiritual of the plant is accordingly not a mere 
motion in the general sense; but one that is definite 
and wholly special—a motion of Ingestion. The direc- 
tion or design of the first zwdependent motion is there- 
fore Ingestion ; this again not being of a general, but a 
wholly definite import, namely, an ingestion of the male 
organ into the female. ; 

1765. ‘The Male is, however, characterized by its self- 
substantial polarity, and by its self-intrinsic life; the 
Female by the want of polarity, by a heterodependent 
life. The act of ingestion thus depends upon polariza- 
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tion, upon evocation and maintenance of an independent 
life. The fruit is vivified by impregnation, ay, for the 
first time then obtains life; the female becomes self- 
active through the vital spirit received from the male ; 
the body is kept alive by, and only by, ingestion. The 
act of ingestion is the act that tends unto the self-sub- 
stantial, independent life. 

1766. The blossom dies, so soon as, by ingestion, it 
has attained this independent life. If we assume that it 
could not die, but retain the life that was momentarily . 
won for several instants; then this would happen only 

. by repetition of the first act, whereby it had obtained in 
an instant a self-substantial life ; and thus by repetition 
of the mgestion. By ceaseless ingestion only can the 
blossom gain a lasting, self-substantial life of motion. 

1767. But such a blossom, when self-dependently sub- 
sisting, could not continue in further union with the 
vegetable stock or trunk, for this is no longer requisite 
for its life’s support ; through the first act of vivification, 
through the once sprinkled pollen, it virtually becomes 
detached and falls as fruit to the ground; as a fruit 
certainly, or as a female body, unto which is wanting 
the continued excitation produced by the male coition. 
A fruit thus detached or fallen off, and retaming the 
male filaments, which ceaselessly exercise the function of 
ingestion, will be of necessity engaged in constant 
motion; will be a blossom, that incessantly practises 
copulation. 

1768. As in this blossom the motion of ingestion is 
that alone which sustains it, and nothing more can flow 
to it from a stem ; so also will this blossom be occupied 
in constant motion; and it consequently comes to pass 
that the action, which broke forth at the last and in- 
stantaneously in the plant, being thus the highest or most 
individualized, is here the first, inferior, and most general 
action, or one that lies at the foundation of all other 
processes. ‘The free blossom is naught but movement 
of ingestion. 

1769. The +rlossom, however, concentrates in itself 
21 
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all the lower vegetable processes, is itself naught but the 
aggregate of such processes repeated in the body of the 
light ; thus the blossom, having been set free, is a vesicle 
of ingestion endowed with all terrestrial functions. 

ANIMAL FORMATION. 

1770. The vegetable blossom loses its definition as 
plant, so soon as it has acquired self-substantial life ; it 
loses its definition, because as blossom, it simply lives in 
light, while the plant must half dwell in darkness; it 
loses it, because the copulating motion can be frequently 
self-repeated. 

1771. The self-moveable or automatic blossom has con- 
sequently passed over into a new kingdom, or into one 
whose very definition 1s the self-substantial motion. 

1772. A blossom, which, when separated from the ~ 
stem, maintains by its own motion the galvanic process 
or the life within itself, and gets its process of polariza- 
tion, not from a body lying external to or coherent with 
it(as is the vegetable stem); but only from itself—such 
blossom is an Animal. An animal is blossom without - 
stem or a flower, which of itself produces its stem, this 
being the reverse of what takes place in the plant. The 
essence of the animal consists in the maintenance through 
its own motion of the galvanic vital process. It has been 
already shown above, in speaking ‘“‘ quoad”’ the distinction 
of the organic essences, that the exclusive or only valid 
difference between plant and animal, was motion arising 
im the latter apart from any external stimulus. We have 
now been brought by quite another route to the same 
result. 

1773: If the animal is the floral vesicle living from 
or by itself, it can no longer lie fettered like the plant 
between two elements; it must be nominally free from 
the chains of darkness, and thus from the earth. No 
animal is so joined by growth with the earth, that like as 
in a plant this should be a co-operating pole in its pro- 
cesses. No animal must co-exist in two elements like 
the plant, but it has all elements in itself, like the blos- 
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som includes all vegetable parts. It may be said that 
the plant has been immersed in the earth, water, and 
air; these three elements having, on the contrary, been 
immersed in the animal. The animal is in respect to 
them the continent, the planet; they, however, are the 
continent in respect to the plant. ‘Thus the relations 
to the world are completely reversed im both. 

1774. An animal is a floral vesicle freely separated 
from the earth, and living alone through its own motion 
in the water and air. And here it is not locomotion 
that is treated of, since this by no means belongs to the 
animal’s essence. Yet on this account the poor oyster 
was formerly adduced as an argument against this animal 
character, but unjustly ; for would a man frozen up in an 
ice-block lose his character as an animal? ‘The oyster 
opens its shell and shuts it too, as well as the crocodile 
opens and shuts its jaws. 

ANIMAL SIGNIFICATION. 

We will now proceed to knit or associate with this 
genetic or physiological, the physio-philosophical mode of 
development. 

1775. Every Organic originates from a mucus-point. 
If this mucus-poimt occur in the darkness, it thus be- 
comes a terrestrial organism, a plant ; if it enter into the 
light, which is only possible in the water and in air, it 
thus becomes a solar organism, independent of the planet, 
self-moving around itself like the sun, an animal. 

1776. An animal is a light-mucus-vesicle, a plant, so 
far as the root is concerned, a darkness-mucus-vesicle ; 
but it works its way unto air and light, and becomes a 
light-mucus-vesicle in the blossom. 

1777. A free blossom is consequently to be philo- 
sophically regarded as equivalent to the primary mucus- 
vesicle, which has at once developed itself in the water. 
Now, such an aqueo-mucus-vesicle is directly that which 
the blossom can first become through a series of deve- 
lopments, and by divestures of the Dark. 

1778. The plant is an animal retarded by the dark- 
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ness; the animal is a plant blooming directly through 
the light, and devoid of root. 

1779. The animal has been posited as a light- or zether- 
Total upon the planet ; the vegetable as a planetary Total 
in light. 

1780. The animal is a whole solar system, the plant 
only a planet. The animal is therefore a whole universe, 
the plant only its half; the former is microcosm, the 
latter microplanet. 

ANIMAL PLACE. 

1781. No animal can become developed beneath the 
earth, or where it is absolutely dark and dry. None 
simply or solely in air. Water is the origin or source of 
all animals. 

1782. They have originated upon the sea-shore, but 
not in the midst of the sea, nor in that of the land.. The 
deluge cast up the first men. They were littoral mhabit- 
ants, and without doubt carnivorous, as savages still 
are. For whence could they have obtained also fruits, 
cabbage, and turnips P 

SENSATION. 

1783. In so far as the animal vesicle is a whole solar 
system, to.it, the characters that transcend the plant, 
such as motion, belong. 

1784. But motion is not that alone which is displayed 
in the floral cyst when it has become solar; but with 
it there is yet something higher bestowed. 

1785. Like lght or sun the vesicle has the prin- 
ciple of its polarization or determination in itself; and it 
is certainly itself which moves its organs in conformity 
with this self-determination ; but it is withal in anta- 
gonism towards the elements, like the sun is towards the 
lanets. ‘Through this antagonism the sun is destined 

<\_unto the development of light. Although the light is its 
' own product, still it perceives the object toward which 
the ewther-polarity is directed. This perception of the 
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direction, whither motion should act by means of the 
central polarity, is in the animal called Sensation. 

1786. Sensation is the relation of the Central to the 
Peripheric, of the sun to the planet ; motion is the relation 
of the periphery to the centre, of the planet to the sun. 
‘The Animal emerges into being from the alternating play 
of the supremest antagonism in the heavenly bodies, the 
Vegetable from that of the terrestrial antagonisms. 

1787. Emission of light is discharging or unloading 
of the sun achieved by the influence of the planets; 
sensation is unloading of the animal by objects, by the 
world, and by its own organs. 

1788. Sensation is therefore a positing of want in the 
animal. Through sensation nothing comes into, but 
rather something passes out of us. 

1789. The animal vesicle is a sentient or feeling 
blossom. 

SEXUAL ANIMAL. 

1790. As the essence of the blossom consists in the 
sex, so indeed is the blossom none other than the sexual 
system; thus it may be said that the animal vesicle is 
none other than a sentient Seaual cyst. This discovery is 
of the highest importance for the whole of zoosophy. 

1791. Two fundamental properties are originally com- 
bined in the animal, at the very instant when an animal 
can exist. There is never one without the other, never 
simply sensation, but also motion ; but the latter is not 
simply this, but is at once also a movement of copulation. 
The animal is a sentient genital. | 

1792. Both fundamental properties are however sub- 
ordinated to each other. The basis of the animal 
organism is the sexual system; with this the animal 
commences ; what is further developed in addition there- 
unto, is only higher completion. But what it, as sexual 
system, does, it does only through sensation. 

1793. It is natural that the animal has not been 
concluded with the sentient sexual system ; but that the 
terrestrial processes also are developed like as in the 
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plant, and perfected indeed more individually than in the’ 
latter. ‘The main distinction is, however, this; that these 
processes have preceded in the plant, and the sexual 
system grown out of them; in the animal, on the other 
hand, the sexual system is the foundation, the root, out of 
which these processes grow forth. The first and simplest 
animal vesicle is a sexual bladder, a matriz or womb. 

SENSITIVE ANIMAL. 

1794, The animal is a twofold representation of the 
organization, being at one time the planetary, and at one 
time the solar. ‘There is a planetary animal and a solar 
animal in the higher organism. 'The planetary animal is 
the plant in the animal, the galvanic animal; the solar 
animal is the sentient, the light- or sether-animal. 

1795. 'The highest completion of the vegetable ani- 
mal is in the blossom. There is thus a sexual or Sea’s 
animal and a sensitive or Sensation’s animal. 

1796. The completed animal consists of two animals, 
because it is at once planet and sun, plant and animal. 

1797. The vegetable and the sensitive animal have — 
been formed parallel to each other, yet in such a man- 
ner that the former being the lowest, contaims only the 
dispositions unto the highest. There are consequently 
vegetative and animal organs, which take a parallel range. 
The animal grows upon a vegetable body. It may be 
aptly said, that the root of the plant becomes the mouth 
or head of the animal, the stem the trunk or visceral 
body, the blossom the sexual parts. The three parts 
therefore of the animal body, and the antagonism there- 
fore of the head with the sexual parts, unite through the 
medium of the vegetable stem, or. the visceral body. 

ANIMAL ANATOMY. 

1798. The parts of the animal body divide, as in the 
plant, into tissues, anatomical systems, and into organs 
proper or members. ‘The tissues are the constituent 
parts of the systems, these of the organs, and all collec- 
tively, or associated, of the body. 
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1. Animal Tissues. 

1799. These are the mathematical primary forms, 
whereof the animal body consists, and divide mto the 
animal and vegetative fundamental forms. 

A. ANIMAL FUNDAMENTAL FORMS. 

1800. As animality is the representation of the three 
conditions of ether, and thus of the gravity, with light 
and heat or motion, so are three tissues to be met with, 
which correspond to these three forms. The light 
emerges from the centre; the gravity occupies the whole 
mass ; the motion oscillates between the two. The 
organic light-mass will therefore, as sun, occupy the 
centre, the gravity-mass, like the planets, the periphery, 
the motion-mass, like the heat, the radii between the 
two. The primary form is, however, the primary vesicle. 
If, therefore, new tissues appear in the animal, they can 
thus be only metamorphoses of the vesicle. The vesicle, 
can only resolve itself into three forms; either its sub- 
stance becomes self-substantial—Poznt ; or in like manner 
the envelope—Line ; or, finally, both become an uniform 
mass— Globe. 

1. Point-tissue. 

1801. We take up or commence the study of the 
animal substance, with the condition under which it has 
originated, that of a vesicle or sensitive blossom. The 
vegetable texture attained a form which was prescribed 
by the light. Now, as the animal vesicle is, in the first 
place, nothing else but a Sentient, so must the texture 
of the original animal vesicle be commensurate with this 
property. 

1802. The highest perfection of the blossom was, 
however, resolution of the texture into the original form 
of vesicles or granules, a retroconduction of the organic 
mass to the primary condition, yet under the signification 
of light. The Highest of the blossom was an organized 
and designedly-prepared granular texture—pollen. 

1803. Now a substance which absolves itself from 



| 

323 4 BIOLOGY. 

the terrestrial forms, and would assume the form of the 
ether, and thus of that which is most discrete, can re- 
present no other form than that of the pomt. The whole 
ether is an infinity of non-coherent atoms. ‘This atomic 
formation, when metatyped or copied in a terrestrial 
mass, can be none other than a granular substance. 

1804. The fundamental substance of the animal is 
point-substance ; but, since the essence of the animal con- 
sists in its being a sensitive substance, so must it belong 
to the latter’s essence, that it be atomic or punctiform. 
The point-texture is equivalent to the sensitive-mass. 

1805. It might be believed, that as the animal is a 
floral vesicle, the cystic or cell-form must also lie at its 
foundation ; only, there is another relation beyond that 
which occurs in the plant. This animal cyst is an already 
organized cyst, an organ, no longer a component part of 
an anatomical system ; this cystic form cannot, therefore, 
enter into the texture of the animal mass; yet mean- 
while, as is natural, the sensitive mass admits of being 
reduced, but only as organic in a general sense, to the © 
vesicular form. ‘The lowest animals, such as the Infu- 
soria, Polyps, Medusee, or sea-nettles, in short, all Myxozoa 
or mucous animals consist of this point-substance, and 
are wholly sensitive mass. 

Nervous Mass. 

1806. The sensitive mass is called in higher animals, 
Nervous mass. ‘The nervous texture is a conjoined series 
of mucus-granules, which have become albuminous in 
character. The nervous mass is the least organized ; it 
has selected the primary forms, which have been pre- 
constructed in ether, or the densely fluid solar matter. 
The Dominant of the terrestrial organs can have also no 
other form, than such as agrees with the Dominant or 
governing primary mass of the planetary system ; or it can 
have none other, because at the instant when it exists, 
it is sentient. At the first instant of the origin of or- 
ganic matter, it can, however, originate only as infinitely 
numerous points; at the termination of the plant, this 
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mass would be displayed as a light-organ; being thus 
engendered as such, it must forsake the vegetable forms, 
and assume the universal form-susceptive primary form, 
which is the form of the pomt. ‘The floral mass, the 
delicate petals of the corolla, the stamina and the pollen 
are to be deemed the first onset or advance that is made 
to nervous mass. The cellular tissue becomes delicate 
and gradually resolves itself into granules. 

1807. Granular or poimt-mass is, however, an accu- 
mulation of centres. The nervous mass is therefore, in 
accordance with the conception of the Organic, a re- 
peated, multiplied centre. The nervous mass_ has 
therefore a light-function, i. e. the gentlest polarization 
in the organism. Nervous mass is light-mass. 

1808. The animal substance has commenced with the 
nervous mass ; thus with that which is the highest, and 
which physiologists have deemed to be the ultimate mass. 
The origin of the animal is from the nerves, and all ana- 
tomical systems are only free evolutions or separations 
from the nervous mass. The animal is naught but 
nerve. What it is further or in addition, is obtained 
elsewhere, or is a metamorphosis of nerves. The mucus 
of the Infusoria, Polyps, and Medusz is nervous sub- 
stance upon the lowest stage or degree, where the other 
substances that are therem mvolved and merged, have 
not as yet been perfected in an isolated manner. 

1809. The nervous mass indicates the absolute In- 
different in an animal, and consequently that which is 
polarizable by the gentlest aura or breath. 

Division of the Nervous Mass. 
1810. The nervous mass behaves itself also in its pro- 

duction like the solar mass. As from this the planets 
have through antagonism on the periphery, emancipated 

themselves, so from the nervous mass have the ana- 
tomical systems, which are subservient unto lower 

ses. 
1811. The development of the animal organs is a con- 

stant division of the nervous mass, whereby it becomes 
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more and more divested of their coarse coverings, and 
traverses the same like radiating, illuminant, heating, 
and moving ether. It is a positing of the centre in the 
periphery. 

1812. When also the other systems have been formed ~ 
out of the identical nervous mass, still the whole animal 
body is naught but nervous mass, only, in a crude or 
inert condition. There is, consequently, no pomt upon 
the body, on which the nervous phenomena are abso- 
lutely wanting, or where they may not appear under 
certain relations. 

1813. What remains behind of the nervous mass, 
has now the form of filaments or rays, which are pro- 
jected from one centre, the brain, to all parts of the 
periphery. 

1814. The nerves being individualized, and with- 
drawn from the coarser mass, stand in need of no actio 
in distans, or no nervous atmosphere (although for other 
reasons such a one may exist), in order that every part 
of the body should have sensibility or feel; for every 
substance is verily but an aberrant nervous substance, 
in which the original spirit is still imherent or abides. 

1815. Each part of the body has consequently irri- 
tability, and each one has the capacity for sensation ; and 
that, indeed, through and in itself, or not borrowed from, 
what have been called, nerves; as it is indeed only the 
coarse nervous envelope of the more delicate nerves. 

1816. Yet, meanwhile it is certain, that nothing feels 
but the nervous mass, because every thing, which feels, 
does, and hath the power to do so, only in so far as it has 
been zervous mass. Precisely as all metals are only 
magnetic in so far as they are metamorphosed iron, 
which is the primary metal. 

1817. Certain formations or textures must, on that 
account, have different sensations, because they have 
deviated more or less remotely from the primary texture ; 
without in this any regard being paid to the number of 
nerves running to such systems. 

1818. The transformation of the nervous mass upon 
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the periphery is chiefly imparted by oxydation, because 
here the oxygen of the water exerts a direct influence. 
The transformation does not, however, simply occur 
upon the periphery, but also internally, and that indeed 
im a beamy or radial direction. ‘The external parts will 
be harder, the internal or radial continue soft, but be 
more solid than the nervous mass itself. 

2. Globe-tissue. 

1819. The nervous tissue alone cannot constitute the 
animal substance concerned in all functions, but it must 
with further development pass over into another. As 
the ether-mass cannot concentrate itself into the sun 
without, from the antagonism with the refraction of light, 
condensing into planets, so also a-central mass cannot - 
subsist in an animal, without converting itself on the 
periphery into one that is planetary or terrestrial. 

1820. The antagonistic mass, originating in a peri- 
pheral relation in the nervous mass, will surround the 
residue of the latter like a bladder or cyst, just like the 
planetary masses, or the colours, have primordially sur- 
rounded the sun as great hollow globes. The aggregate 
and purer nervous mass becomes thus directly the cen- 
tral mass of the animal—the drain. 

1821. The limitary mass originates through oxyge- 
nation. ‘Thus the colours originate ; they are an oxyge- 
nated light. Thus has every terrestrial mass originated 
through combustion. The planets are suns that have 
undergone combustion; the limitary mass is nervous 
mass similarly treated and deoxydized. 

1822. As having been already subjected to combus- 
tion, it therefore becomes polarizable, and consequently. 
susceptible of sensation in the least degree. The limi- 
tary mass must be rigid or fixed; for it has indeed 
originated through fixation of the poles, or through the 
strongest oxydation, The limitary mass is the most 
rigid in the whole animal ; for it is the primary antago- 
nism with the nervous mass, the ultimate planetary 
matter, which is characterized by immoveability of the 
atoms. 
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1823. The limitary mass must be typical of the 
earth-element, this being the most rigid, and the end 
of the oxydation. The limitary mass is the animal 
earth-mass, Just as the median mass is the animal ether- 
or fire-mass. 

1824. The texture of the animal earth-mass must be 
that of a crystal, but of a round globular crystal; for it 
is organic mass, and can consequently have been only 
deposited as vesicle ; it 1s, however, earthy mass, so that 
the whole vesicle must be, with all its substance, 
rigidified. Now, the rigidified substance of a vesicle is a 
globe—the texture of the mass which is opposed to 
that of the nerves is consequently the globular form. 

Osseous Mass. 

1825. The rigidified limitary mass, which exhibits his- 
tologically dense globes, consists of earthy substance, and 
surrounds the nervous mass, 1s osseous mass. The 
osseous or bony texture is a solid globe or rigidified 
vesicle, being thus ambitus or boundary, as well as com- 
plexus or contents. 

1826. Bone can only originate through oxydation of 
the animal mucous or nervous mass, whereby it is con- 
verted into a vesicular form. ‘These vesicles are, how- 
ever, by virtue of the highest oxydation, which must ne- 
cessarily enter into antagonism with the highest central 
organ, converted wholly and thoroughly into rigid sub- 
stance or earth, which is the maximum of the oxy ouae 
or fixation of zether. 

1827. The osseous substance, as the organic earth- 
mass, corresponds to the gravity. It is the materiality 
in a general point of view in the Organic, and conse- 
quently the Inert. 

1828. Osseous or limitary organs will become more 
rigid in the air than in water. ‘The air-breathing 
animals must have more perfect bones or harder limitary 

- organs. 
1829. Bones are therefore either wanting completely 

in the aquatic animals, or they are mucus scarcely 
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oxydized, in other words, cartilage; or finally, almost 
entirely rough carbonated earth, in the corals and 
shells. 

1830. This theory is most beautifully proved in the 
corals. Internally they consist of granular substance, 
like the polyps, or of sentient nervous mass; externally 
they are simply earth or globular form, which is the 
rudest antagonism presented to the likewise rude central 
mass. 

1831. Bone essentially surrounds the nervous mass. 
The skull environs and incloses the brain, the vertebree 
the spinal cord, the ribs, the visceral nerves the snail’s 
shell all the soft parts of that animal, the coral stem its 
polyp-tube, the horny coat the insect. 

1832. The purest and highest antagonisms in an 
animal are nerve and bone, and as such they are de- 
monstrated on every occasion. ‘The nerve is that which 
is soft, powerless, changeable, sentient, governing, and 
motion-imparting ; the bone, what is hard, strong, un- 
changeable, non-sentient, governed, and becoming moved ; 
the one properly speaking the spiritually vitalizing, the 
other the spiritually dead, or self-subsistent simply in a 
mineral point of view. The bone is the obedient planet 
of the nerve. 

1833. Poimt- and globe-form are consequently, as re- 
gards the tissue of the substance, the first two forms of 
the animal body. 
1834. What develops itself apart from nerve and bone 
in the animal, must either range between or below both ; 
it must participate of both forms, or be only their in- 
completion. 

3. LMibrous Tissue. 

1835. The nervous and osseous substance could not 
range opposite to each other, without a transition or a 
something interposing; as little as could ether and 
Terrestrial, or sun and planet, between which the moved 
ether or the heat oscillates, and conditionates the plane- 
tary motion. 
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1836. Between the soft point-form of the nerve and 
the hard globe-form of the bone, a semi-oxydation 
stands midway, just as the air stands between the ether 
and the earth. As this is the medium element, wherein 
the light is refracted mto colours, and thereby warms 
and moves the planet, so must this median animal for- 
mation be the element, through which the nerve imparts 
its motion to the bones. 

1837. This organ stands, like the air, upon the midst 
of the oxydation ; the oxygen becomes alternately united 
with it and set free; which is neither possible in the 
point-form, as being that which incessantly liberates 
oxygen, nor in the globe-form, as bemg that which 
always holds or retains the oxygen in union with it. 

1838. This tissue must consist of firm or solid nervous 
granules, which have been serially co-arranged in lines 
or radii. Such organic lines are called /vdres. 

1839. The fibrous is the third original tissue, which 
appears in the animal organization. 

1840. The nerve acts upon the fibres as upon the 
bone, or as a Central upon a Peripheric, as the light 
upon the air. 

1841. Thereby the soft fibre is polarized; the poles 
are mutually attracted and repelled, and motion of the 
fibres originates, their extremities approximating or with- 
drawing by virtue of the polarity. Contractile fibres are 
called sarcose or fleshy fibres. 

Flesh. 

1842. The flesh is the median formation between 
nerve and bone. It is half nervous mass, therefore 
sentient, half bone, therefore moving. 

1843. The essence of the motion resides in the muscle, 
not in the nerve. Such is the cause of motion, the muscle 
being the self-moving, the bone that which is moved. 

1844. The flesh must surround the bone, as the air or 
water surrounds the earth. 

1845. The flesh is a terrestrial substance, just as the 
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bone is; the nerve is a cosmical substance, and on that 
account the mediator of everything. 

B. VEGETABLE TISSUES. 

4. Cellular Tissue. 

1846. There are three, and only three constituent 
forms essential to the animal substance, the point, the 
globe, and the line; equivalent to centre, periphery, and 
radius. 

1847. Out of these three all other forms, of whatever 
kind, are developed, through degradation unto vegetable 
structure. This form can be none other than the Cel/-form. 
In the animal there are therefore four fundamental forms, 
while in the vegetable only one occurs. 

1848. The cellular form may be also called the water 
in the animal, the globe-form the earth, ‘the fibrous 
the air, the poimt-form the fire. Thus is the animal 
even in its tissues a whole universe, for it cannot other- 
wise be thought of. 

1849. The cellular substance is the last division of 
the point-substance, because the nervous granule becomes 
hollow. A true cellular tissue first makes its appearance 
therefore in the higher animals. 

1850. Bone, flesh and nerve are the highest organs 
of the animal; the viscera, which mostly consist of 
cellular tissue, will indicate the Vegetative in the animal. 
Proper animal organs can only present the above- 
mentioned triplicity. What is not bone, flesh or nerve, 
is not animal, but vegetable. 

1851. Nerve, flesh and bone are mutually excited, 
and are independent of the cellular tissue. They are 
moreover the animal in the animal, the thoroughly Free 
and Voluntary. 

1852. These three substances have therefore nothing 
to do with the three terrestrial processes; they do not 
digest, respire, nourish nor transport about the galvanic 
sap, but live for themselves or to their own satisfaction. 



336 BIOLOGY. 

1853. The origination of the three inferior substances 
out of the nervous mass, is perfectly similar to the 
original creative process of the three terrestrial elements 
from the ether. The animal organism is a second 
world-creation, for in the organic ether an organie air, 
earth and water, have been produced, or it has itself 
become these through fixation of the poles. This capa- 
city for resemblance between the organic and inorganic 
elements is marvellous; but yet there would be more to 
wonder at, ay, it would be thoroughly incomprehensible, 
if the organic elements had been created according to 
some other type. 

1854. When once the nervous mass has become sepa- 
rated from the three other masses, each then commences 
to be self-substantially perfected, and become a particular 
organ, though it is still under the supremacy of the 
primary mass. 

1855. The principal mass which constitutes the 
animal body, after complete separation of the chaotic 
nervous mass, is without doubt the fundamental mass of 
everything organic; being the mucus or cellular mass, in 
which the other elements have only been included like 
veins of ore. It is the cellular mass therefore which we 
will first consider in its process of formative evolution. 

1856. As cellular mass it must be the seat of the 
galvanic process, and thus of the life proper. In the 
cellular mass consequently the three vegetative processes, 
or the three terrestrial elementary processes, must be 
firmly established; as there digestion, respiration and 
nutrition are. 

1857. With these three processes, the three superior 
elementary forms, which are peculiar to the animal, as — 
nerves, bones, and muscles, will have nothing to do, 
excepting in so far as they govern them. As in the 
plant, so also in an animal, the terrestrial processes are 
only the appurtenance of the cellular tissue. 

1858. In cellular tissue is therefore the seat of life. 
But the vegetative mass simply lives that it may live, 
while the animal lives, in order to combine the universe 
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with the life. The animal elements live only in order to 
feel and moye, in order to act freely like the world ; 
the vegetative only, that they may subsist as planet. 
The latter are an image of the planet, the former of the 
world ; the one deal with spirit, the other with matter. 

LIntegument. 

1859. The cellular tissue does not continue a mere 
parenchyma, in the animal as in the plant, but it obtains 
a definite anatomical form. 

1860. The animal, cellular tissue has issued forth from 
its highest formation in the plant, or out of the blossom, 
which is a great bladder or cyst composed of. primary 
vesicles. It is the secondary cystic form, wherein the 
animal cellular tissue appears, when it. becomes an 
anatomical system. 

1861. The animal cellular tissue forms therefore every- 
where /arge bladders or cysts, whose walls consist of 
primary vesicles, or of the vegetable cellular tissue. 
Bladder-walls are teguments. 

1862. The cellular system in the animal is Zegu- 
mentary system. 

1863. The idea of the tegument is the wall of a 
bladder. There is no tegument apart from the meaning 
of circumscription, inclusion, and limitation. There is 
no flat integument, or one that could be designed after 
the idea of the plane. Every tegument is periphery, 
just as there is nowhere a surface in the universe, which 
could have, been produced according to the level or 
plane. 

1864. All terrestrial processes, as digestion, respira- 
tion, and nutrition, are consequently tegumentary pro- 
cesses. All these organs must be tegumentary. organs. 
Intestine, vessel, lung, im a word all viscera are naught 
but tegument. . | 

1865. The vegetable tissue becomes in the animal, 
tegumentary tissue. The tegumentary formation is the 
vegetable in an animal—the parenchyma, the Visceral. 

1866. The lowest distinction. between animal and 
22 
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plant resides accordingly in this, that the vegetable tissue 
consists of actual vesicles, which form everywhere closely 
compressed masses; the animal cellular tissue on the 
contrary of granules, which inclose a hollow space. The 
animal body is a hollow globe of vesicles, the vegetable 
body one full of vesicles. (Ed. Ist, 1810, § 1870.) 

1867. Every animal cyst is necessarily composed of 
the element of the vesicles, and is then for the first time 
an organ. ‘The vegetable bladders are, however, single 
vesicles, and as such are already an organ. In the plant 
therefore the cellular tissue is upon the lowest stage, 
being only an aggregate devoid of secondary form ; in 
the animal along with its aggregation a secondary form 
has been imparted. In this the higher character of the 
animal is at once demonstrated. 

1868. The above is certainly a distinction between the 
two organisms, but it is not the essential one ; for with 
it, what is animal has been by no means expressed ; this 
being first imparted in the three cosmic elemental forms, 
which manifest themselves through sensation and motion, 
and then admit of being recognized as an animal. ‘The 
corolla is also a cyst, but without bemg an animal; be- 
cause, to this animal-like tegumentary formation, the pro- 
per animal elements are still wanting. 

1869. Now as the tegument is none other than the 
form, under which the cellular tissue exists in the ani- 
mal, we must regard it as an elemental form, which has 
stepped into the place of the cellular. The tegumentary 
form constitutes the fourth form, and is none other than 
the primo-vesicular form elevated to a higher rank, by 
being composed of cell-granules, which have been for- 
merly nerve-granules. 

1870. The animal body must consist of nerve, muscle, 
bone, and tegument, and of no other fundamental form ; 
in other words, of point, line, globe, and cyst. 

11. Anatomical Systems. 
1871. All anatomical systems are developments ‘and 

separations of the four tissues, which are prolonged 
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as sheaths through the whole body, like as in the plant 
are the bark, liber and wood. 

1872. They are divisible next of all into two great 
parties, into the terrestrial and cosmical, or vegetative 
and animal. 

A. VEGETATIVE SYSTEMS. 

1873. The vegetable systems can only be different 
developments of the tegument. ‘They accord with the 
galvanic factors. Any further derivation of them is un- 
necessary. The tegumental development must be-repre- 
sented as the systems of digestion, respiration, and 
nutrition, since from it these have been sufficiently bor- 
rowed or derived. 

1874. Except these three systems there can be no 
other tegumental system; and, if such appear to be 
present, they must be subordinate to these. For there 
cannot be subsequently any more than there was 
fundamentally or at bottom. 

1875. In the animal, however, the galvanic processes 
do not remain entangled in oze mass, as in the plant. 
But they are even characterized as animal by their indi- 
vidual liberation from the whole mass. In the plant 
digestion or absorption, and nutrition or the course of 
the sap, were in one kind of mass or one kind of cellular 
tissue, all three processes (together with respiration) bemg 
in a tolerably confused condition. 

1876. The animal appears in its dignity by separation 
of these processes, and by the perfection of each indi- 
vidually, or “per se.” 

1877. As all life consists only in the constant con- 
version of what is inorganic into the Organic, so is the 
process of digestion or absorption necessarily the first in 
animals. 

l. INTESTINAL SYSTEM. 

1878. The chemical process of the galvanism is con- 
version of the Inorganic into mucus, and thus an assump- 
tion of this matter mto the organic body. Now as every 
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limit of the body is tegument or cellular tissue, so can 
this assumption take place everywhere. Adoption of what 
is external into an organic body is absorption. 

1879. Absorption originates from the antagonism of 
the body with the earth, which is organizable, and thus 
with the mucus. 

1880. We call this slime or mucus, nutritive matter. 
Wherever such matter can operate upon the body, a 
corresponding organ of absorption, and thus a cell or 
integument, will be formed. 

1881. The whole body is surrounded by integument ; 
it was originally nothing but mtegument. 

1882. The essence of the mtegument consists in 
absorption, or in the intervention of the chemical process. 

1883. The mtegument is the root of the animal. 
1884. The animal cellular mass is, however, in con- 

formity with its origm, a bladder or cyst that has been — 
opened by light and air. The mtegument is a large 
bladder not closed all round, but open at ove end. It is 
the open floral cyst, which has just become an animal. 
The original integument is thus Jzdestine. ‘The intestme 
is the water-organ. 

1885. The integument presents therefore to the ex- 
ternal world, or to the nutritive matter, two parietes or 
walls, an external and an internal. 

1886. Both walls are opposed to each other like 
light and darkness, like air and water. The external is 
the light- and air-wall, the internal the darkness- and 
water-wall. | 

1887. It is consequently only the internal wall that 
stands in the same relation as the root. The imternal 
is ‘par excellence’ root, and is thus a main organ of 
absorption. 

1888. The external wall comes under the idea of the 
stem-bark, and in so far only as this has a root-nature in 
itself, is it likewise absorbent. 

1889. As upon the external animal wall the light and 
air constantly operate—for without light indeed no animal 
originates—so is this wall more and more removed from 
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the idea of the root, and becomes, by virtue of the in- 
fluence of light and air, instead of an absorbent organ, 
an organ rather of decomposition — an evaporation’s 
organ. 

1890. As a cyst the internal wall incloses the nutri- 
tive matter, which originates from the mucus, and thus 
from the organic water. The internal wall is therefore 
constantly immersed in the water, and is consequently in 
every respect a root. 

1891. As the animal is only developed in light, so 
must the function of the root languish in the external 
wall, and decay, because it is devoid of the earth, which 
protects it from or against the light. ‘This deficiency is 
compensated for in another way, or by the formation of 
a cavity, into which the media of nutrition enter, and 
which is dark like the earth. 

1892. Internal and external wall stand also opposite 
to each other, like water and air. The one is the water-, 
the other the air-wall. 

1893. The nutritive matters are not decomposed upon 
the internal wall by extraneous influences, but they 
remain identical; ay, they become indifferent, because 
they enter into darker and warmer water. 

1894. On the other hand such nutritive matters are 
decomposed upon the external wall; and there here 
therefore gradually originates, instead of the chemicalizing 
root-process, the polarizing process of air. 

1895. In a perfect light-animal it is only the internal 
wall that is chemicalizmg; the external has become 
oxydizing. ‘The internal is a mucus-wall, but the ex- 
ternal, on account of the decomposition of mucus, an 
oxygen-wall. 

Division. 

1896. ‘The more an animal has been exposed to the 
air and light, by so much the greater is the antagonism 
between its internal and external wall. In aquatic 
animals the antagonism is at its mmimum, because ex- 
ternally and internally there is water; both parietes are 
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therefore mucus-walls. The external wall of the fishes 
secretes an abundance of mucus, as does that also of 
the worms, snails, and molluscs. 

1897. But an internal wall is still the more mucous 
of the two, because it is darker and warmer. 

1898. At first the animal is content with the 
antagonism of the walls ; especially so long as it remams 
occluded in dark and deep water, or within other ani- 
mals. Many intestinal worms, polyps, and even Acalephous 
animals, are but simple sacs. 

1899. When the animal organization, however, ranks 
upon a higher stage, light, or even air, operates more 
upon its external wall, but upon its internal, water; thus 
the antagonism of the two walls is carried out to the 
utmost degree. 

1900. Through the different, ay, opposed processes, 
the two walls finally adopt another structure. The 
external becomes denser and harder, on account of the 
decomposition by light and dessication by air; the in- 
ternal, however, retains its original structure and con- — 
sistence. Soft, aqueous, indifferent, and constantly 
absorbent, it is only a viscous mucus. 

1901. In place of an imtegument of similar tissue 
throughout, one will originate, whose external tissue is 
dense and oxydized, but whose internal is loose or 
spongy, and indifferent. The previously uniform integu- 
ment will now separate or fall into two distinct layers ; 
into a soft muco-cellular layer, and into a tough coriaceo- 
cellular layer. 

1902. With the last attainable antagonism the layers 
finally separate; two bladders or cysts, disunited from 
each other, originate ; of these the internal 1s the mucous, 
the external the coriaceous cyst. 

1903. Now the internal cyst alone is the znéestine, the 
external the cutis or skin. 

1904. Intestine and cutis belong to ove formation, or 
to the integument. They pass directly into each other 
at the mouth and anus. Their structure also is wholly 
similar. 

ee le 
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1905. They are merely distinguished by darkness and 
light, but more closely by water and air. The intestine 
is the water-tegument, the skin the air-tegument. 

1906. The functions of both are therefore co-related 
like dissolution is to combustion, along with which the 
evaporation has been bestowed. | 

1907. Intestine and skin stand in antagonism with 
each other. 

1908. The first animal, as being sentient integument, 
is a sac; the first skin is also a sac; an animal around °° 
the animal. 

2. DERMAL SYSTEM. 

a. Branchie or Gills. 

1909. The external wall, bemg constantly exposed to 
the air that is in the water, can adopt no other than the 
aerial character, and is thus like the leaf of the plant. 
The skin is the organ of evaporation, and with this of 
oxydation also. 

1910. A self-oxydizing integument is called a Branchia 
or gill. 

1911. The skin is essentially nothing else than a gill ; 
and, if it subsequently appears as anything else, this 
happens only through a higher state of perfection being 
attained by its branchial function. . 

1912. The lowest animals, such as most of the worms, 
molluscs, and snails, breathe through the external inte- 
gument; even the gills of fishes are none other than a 
piece of skin. 

1913. Thus gills and intestine would be the first two 
organs, which are developed out of the tegumentary 
system by the antagonism of air and water. Through 
the gills, air, and through the intestine, water enters the 
body. The gill is the atmosphere of the animal, the 
intestine is its sea. 

b. Trachee, or Air-tubes. 

1914. As the intestine, and in general every water- 
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tegument is prolonged into mucous tubes or absorbent 
vessels; so also, with a more vigorous formation, the 
branchial membrane is drawn out into tubes, in order to 
conduct the air or oxygen towards the intestinal vessels, 
just as the intestine conveys through its absorbent 
ducts the water to the vessels of the skin. 

1915. This saccular inversion of the skin constitutes 
the tegumentary lymphatic vessels, whose original func- 
tion has been to transport the oxygen, combined with 
the water, to the intestine. They are the original 
respiratory vessels, which in the higher animals become, 
through the pure influence of air, true 47r-tudes, like the 
spiral vessels. 

1916. The air-vessels traverse the thickness of the 
body toward the intestinal membrane, like the mucous 
vessels do toward the branchial membrane. 

1917. Thus an infinite number of air-vessels will and 
must originate. 

1918. The air-tubes are consequently the formation 
which is properly opposed to the lymphatic vessels. — 
‘They are for the air or for the skin, what these are for 
the water or the intestine. Air-vessels are first displayed 
in insects, then in fishes, reptiles, birds, and Thricozoa 
or Mammalia. 

1919. If the infinitely numerous air-vessels concur to 
form one stem, they are then called Jungs, as in the 
higher animals. 

1920. The pulmonary vesicles are nothing but ramified 
air-tubes, such as the insect has. 

1921. The formation of air-tubes is one of a higher 
character than that of the gills. For in it, indeed, the 
function has been separated from all other functions. 
It is simply destined to convey the air without water. 

1922. As they pass into the dark, light does not ope- 
rate upon them; and they will therefore less promote 
evaporation than mediate unto combustion. 

1923. The anatomical idea of the air-vessels, or of 
the lung, is a saccular inversion of the skin. The skin 
is prolonged into, and ramifies towards, the body. The 



+ ge Sy liga Saas CP aE a2 

A maenenrs 

ZOOGENY. 345 

intestine is prolonged through the absorbent vessels, as 
being also small inversions, toward the lung, and be- 
comes a stem—-thoracic duct. Then the thoracic duct 
finally unites with the lungs through the medium of the 
heart, which is a new formation. 

1924. Everything becomes stem which attams a 
higher grade, and which approximates the air and light. 
The stem strives to be a centre, but the ramification 
devolves upon the periphery ; the former upon the 
Solar or Animal ; the latter upon the Planetary or Vege- 
tative. 

1925. The nobler therefore a formation, by so much 
the more single and stemmy is it: such is the case with 
the trachea of the lungs, such with the lymphatic duct. 

3. VASCULAR SYSTEM. 

1926. The earth or the nutritive mass acts also upon 
its formation, and destines the tegument to a peculiar 
structure. ‘The result of the electric and chemical process, 
or of the oxydation of the mucus, is precipitation, mass- 
and earth-formation ; it is thus a process of nutrition, 
since through it the Solid of the body, with even the 
branchial and intestinal membranes, originates. 

1927. The earth-system can only be developed where 
the two last systems coincide, or where the intestinal 
and branchial processes enter into mutual contact ; in 
short, where the mucus is oxydized, and thereby separated 
into what is aerial and rigid. ) 

1928. This spot is only in the middle between the 
two. ‘The process of precipitation and the formation of 
matter occurs, consequently, between the two layers of 
integument, or at present between the two teguments 
that have become self-substantial, or between intestine 
and skin. 

1929. A new formation must be evolved, whereby the 
two shall be held together; a formation, whereby the 
antagonism shall be conducted from one to the other; 
and thus whereby the mucus shall be conveyed to the 
skin, but the air to the intestine. 
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1930. Were intestine and skin entirely separated 
from each other, each would perish; the former would 
no longer be oxydized, the latter no longer nourished. 

1931. With their separation they must continue to be 
attached to each other, and thus undergo eversion at 
certain pomts. ‘Thereby tubes originate in the intestine, 
which pursue their course toward the skin; in this again 
tubes, which pass to the intestine. 

1932. A tube, which receives mucus from the intes- 
tine, air from the skin, and includes both within itself, 
is a long bladder. <A bladder, which conducts mucus 
to the skin and air to the intestine, is a Vessel, a vein. 

a. Unclosed Vascular System. 

1933. The vessel has, in virtue of its essence, two ex- 
tremities, an air-extremity, which is polar, and a water- 
extremity, which is indifferent. Every vessel has been 
rooted in two systems, in the intestine and skin, and is 
subservient to both. | 

1934. The vessel is no longer a something single, 
like the last-mentioned or preceding cysts, but double. 
Every vessel hath two poles. 

1935. The organization necessarily produces two kinds 
of vessels. A vessel, which conducts the mucus to the 
skin, cannot also convey the air to the intestine. ‘There 
is consequently a mucus-vessel and an air-vessel, or a 
water- and an air-vessel, an indifferent and a different. 

1936. The mucus-vessel is called adsorbent, the air- 
vessel respiratory duct or trachea. 

1937. Air- and absorbent vessel stand in antagonism 
like skin and intestine, like water and air. ‘The air- 
vessel is the skin or the branchia, which passes to the 
intestine, the absorbent vessel is the intestine, which 
passes to the air; the one the intestinal branchia, the 
other the branchial intestine. 

1938. So long as intestine and skin were one in kind, 
this vascular process was in every situation. With their 
separation therefore the vascular structure has of neces- 
sity originated between two opposed situations. There 
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is no point in the skin and none in the intestine, where 
there might not be an air- and a water-vessel, a respi- 
ratory and absorbent duct. 

1939. There are therefore xwmerous vessels, and con- 
sequently a Vascular system. 

1940. Air- and water-vessel must abut against each 
other ; because they are polar, because the one leads to 
this place and the other to that. 

1941. The system of water- and air-ducts can form 
no closed vascular system; for they only grow towards 
each other, as did formerly mtestine and skin. 

1942. They would not have originated if both cysts 
had not separated from each other. These vessels are 
not therefore to be met with in animals that have no 
intestine. The transition of the water- into the air- 
ducts takes place in the higher animals through the union 
of the thoracic duct with the subclavian vei, which 
conveys the blood directly to the lungs. 

1943. The vascular system is properly the primo- 
cellular tissue, which occupies the middle, and at whose 
extremities the two cysts remain approximated, in order 
that they may continue to live. 

1944. The vascular is the original system, since its 
two extremities already carry in themselves the air- and 
mucus-process, so that branchia and intestine are only 
to be viewed as peculiarly perfected conditions of these 
extremities. I would even have developed the vascular 
system first of all, had not another course been required 
to render the subject intelligible. 

1945. The first animal cyst is a vessel with two kinds 
of extremities, whereof, like the plant, one draws its 
supply from the water, the other from the air; but in the 
animal this is effected by its own motion. 

1946. The branchia is nothing but a vascular tissue in 
the air, the intestine none other than a vascular tissue 
in the water. -Thus, do I wish that these organs should 
be understood, and not as mere cystic walls. 

1947. Every point therefore in the intestine and skin 
absorbs, and thus every part is perforated with infinitely 
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numerous holes or pores. Here they absorb air, there 
water. 

1948. Every abstr belt point of integument is drawn 
out as a tube towards the respiratory system, in order to 
let what it has absorbed become oxydized. These tegu- 
mentary prolongations into tubes are the /ymphatic vessels. 

1949. In all teguments there are necessarily lym- 
phatic vessels, but more of them in the water- than the air- 
teguments. On that account the lymphatic vessels are 
much more numerous in the intestine than the skin. 
They are there called chyliferous, or lacteal vessels. 

1950. The lymphatic vessels are the first of all vessels. 
Many animals, as perhaps the Acalephz and Distomata, 
appear to have only this kind of vessel. 

1951. Lymphatic vessels are present in the skin, only 
in so far as it has resigned the respiratory function to 
special organs. 

Meaning of the Unclosed Vascular System. 

1952. The action of this unclosed vascular system 
is wholly similar to the motion of sap and air in the 
plant, there being only an ascent of the first, and a fall or 
descent of the last. In the absorbents the sap ascends 
out of the root (intestine) into the leaves (branchiz) ; in 
the respiratory vessels the air descends from the foliage 
(skin) to the intestine and the whole body of cells. 

1953. This vascular system is therefore the pure 
remnant of the plant, and has as yet assumed no properly 
animal character, except that both its sets of vessels 
or tubes are self-substantial, and ramify, while in the 
plant they are only inter-cellular passages or non-ramified 
spiral vessels. 

1954. In insects this system has been most perfectly 
evolved ; there the air-tubes, being well parcelled out, 
are in great number, and run directly to the intestine 
and dorsal vessel, which is, as it were, only the trunk of 
the lymphatic vessels, or the chyliferous duct. 

1955. Now, such a vascular system, merely oscillating, 
as it were, between intestine and skin, can be but per- 
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sistent in animals, which express only the vegetable type 
of organization. If other significations be introduced, 
so also will this vascular system be otherwise evolved. 

1956. The unclosed vascular system will be present 
along with an energetic antagonism between skin and 
intestine ; with an antagonism that is almost suppressed, 
there will be none. There are then only cells, or there 
is only point-substance, as in the Infusoria, polyps, and 
Acalephze or sea-nettles. 

1957. The dermal vessels exist only in the air- 
insects, because in them nothing but air and water are 
engaged in conflict. Externally there is desiccated horn, 
internally mucous water. 

1958. A perfectly unclosed vascular system appears to 
be developed only in animals which respire air. At 
least there are only genuine air-tubes and lymphatic 
vessels in such as breathe air; e. g., in the Mammalia, 
birds, reptiles and fishes, the latter set of vessels being 
probably not present in insects. 

1959. Through the predomimance of the air-process, 
as in insects, the mucus that is conveyed to it becomes 
so rapidly decomposed, that no more remains behind, 
for which a new vessel would be necessary. 

1960. The galvanic process is at every instant annulled, 
and only renovated by a new afflux or supply. Here 
the galvanism does not subsist in itself as a peculiar 
and independent system. 

b. Closed Vascular System. 

1961. The unclosed vascular system is not yet self- 
substantial, because it is a cecal eversion of the intestine 
or inversion of the skin, being itself only a ramified 
intestme and skin. Every system, however, attains 
its perfection, by bemg rendered independent of. its 
origin. Thus the leaf is the spiral vessel that has 
become free, the root the cellular tissue in a like con- 
dition, the blossom the liberated vegetable trunk. The 
vascular system will therefore aspire also to the achieve- 
ment of its blossom. 
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1962. If the decomposition that is effected by an 
inferior amount of polarization, does not happen rapidly 
enough, for what has flowed thither, to disappear, during 
its afflux, by evaporation or precipitation ; the rest of the 
mucus which has obtained the air-polarity, is now repelled 
by the respiratory vessels, because both have become 
synonymous. | 

1963. The oxydized superfluous mucus is at once, 
however, attracted by the intestine, because they are not 
synonymous. ‘There consequently originates a vessel 
m the mass of mucus or parenchyma, that has been 
secreted between the intestine and skin, which begins in 
the respiratory membrane and terminates in the intestine. 

1964. This vessel will commence at the end of the 
absorbents, or at a point, where it devolves upon the 
respiratory vessels, to take up their contents, namely 
the oxygen, together with the nutritive substance, and 
convey them to the intestine. The mucus, which pre- 
viously stagnated and moved but slowly from one spot 
to another, is now again carried back by another vessel 
without interruption to the intestine. 

1965. The vessel which conveys oxydized mucus from 
the respiratory to the mtestinal system, is called artery. 

1966. On the intestine, however, this polar mucus is 
again reduced to ordinary mucus. It has now become 
synonymous with the intestine, is repelled from it and 
attracted by the branchial membrane. 

1967. One and the same fluid or sap is consequently 
brought back from the branchia to the intestine, and 
from thence again to the branchia. This last. vessel is 
called ven. 

a. Arteries. 
1968. The artery is, according to its signification, an 

air-vessel, which is prolonged or elongated as far as the 
intestine. Essentially, the artery conveys nothing but 
air, though this is effected by means of a medium or 
vehicle, which is the undecomposed mucus (blood). It 
is an air-tube, that has been self-substantially dismem- 
bered from the skin, in order to become a special inde- 
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pendent air-tube, or such as is commensurate with 
animal nature. 

1969. In the artery the external integument has been 
repeated in the nutritive system, and hence the gal- 
vanism has become of a continuous character. 

1970. The artery must therefore be the highest 
vessel, the most total of all terrestrial processes. Tor 
it is the air-duct united with the intestinal vessel. It 
contains mucus, which carries the properties of both 
poles of the body in itself; there is oxydized mucus. 

1971. The artery contains the whole body, lung and 
intestine, in short, the whole animal, (whereas it was pre- 
viously dispersed in two vessels,) in a fluid state within 
itself. From the artery therefore nutrition will directly 
take place; from it the animal will be formed. 
1972. The air or respiratory vessels may be viewed 

as arteries carried to the very extreme. In the lung the 
arterial system has attained its highest purity, the oxygen 
only, without the indifferent substance, being contained 
therem. The trachea is the roughest artery—Arteria 
aspera. 

1973. The arterial system, in accordance with its sig- 
nification, makes its first appearance in water, because 
the aquatic mode of respiration is less energetic, and 
thus the mucus is more feebly decomposed. The Mol- 
lusca, snails, and many worms have a perfect arterial 
system. ‘The branchize do not, like respiratory tubes, 
pass into the body, as in insects; but there are vessels 
which take up the oxygen and convey it into the body. 

1974. As lung and absorbent belong to the pure air 
or the pure water, so do artery and vein to the water 
combined with the air. The two former are therefore 
present only where aerial respiration occurs, and the 
two latter where water merely is respired. 

1975. The last system is only present in animals, in 
so far as they are aquatic in their habits. 

1976, Insects, as beg purely aerial animals, have 
therefore arteries and veins only so long as they are in 
the larva or worm-like condition, and as flies or perfect 
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insects may continue to live without them. On the con- 
trary, the purely aquatic animals appear cnabled to live 
without true respiratory and absorbent vessels. It in 
fact appears, that lymphatic as well as respiratory ves- 
sels are wanting in the molluscs, snails, and worms, 
since the water directly bathes or washes the arteries. 

1977. Animals with both systems of vessels, the un- 
closed and closed, must be more perfect in structure, and 
must at once combine worm and insect in themselves. 
‘They are insects from having absorbent and _ respiratory 
vessels, but worms as having arteries and veins. 

b. Vezns. 

1978. The veis are developed as mucus-vessels at 
the intestinal extremities of the arteries, which absorb 
the arterial mucus (blood), after it has deposited its air 
on the tegumentary substance, just as the lymphatic 
vessels absorb their fluid from the intestine or any other 
part of the body. 

1979. As the artery is a respiratory vessel that has 
become self-substantial, so is the vei a similarly con- 
ditioned, and dismembered lymphatic vessel. In the one 
it is the lung, in the other the intestine, that has become 
the free vascular system. But im the proper vascular sys- 
tem both lung and intestine are repeated, the former as 
artery, the latter as vein. 

1980. These arterio-lymphatic vessels (veins) neces- 
sarily convey their arterial mucus or blood into the stem 
of the original lymphatic system, or the thoracic duct. 
For every “Indifferent. must be brought toward the re- 
spiratory organ. 

1981. The tegumentary lymphatic vessels (absorbents) 
consequently unite with the arterio-lymphatic vessels 
(veins), before arriving at the respiratory organ, and. 
pursue their course thither in common, where they 
pass over into the air-vessels. The usual notion or 
idea is, that the lymphatic vessels, from ne | 
their fluid into. the veins, should be subordinate 
to the latter. But the true philosophical view, is of 
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reverse import, although the ves are larger than the 
thoracic duct. In the investigation of such relations, 
recourse can by no means be had to quantity or size, 
but to the importance of the quality or contents. 

1982. The veins are, properly speaking, subordinated 
to the lymphatic vessels, just as the arteries are to the 
tracheze, or air-tubes, and the former therefore pass over 
into the lymphatic vessels. 

c. Circulation. 

1983. Through the veins, as arterio-lymphatic ducts, 
the vascular system has become a closed system in itself, 
because, on account of the polarity, the vein unites at 
both extremities directly with the artery. It is a con- 
tinuation of the artery, like the air-duct is of the skin, 
and the lymphatic vessel of the imtestine. ‘Thereby a 
Circulation of the arteriose mucus or blood originates. 

1984. In its essence the circulation is a combination of 
the intestinal with the branchial system into ove anato- 
mical system. 

1985. The circulation is therefore a higher forma- 
tion, since through it the vascular system repeats in 
itself the totality of the vegetable organism. 

1986. On that account the circulation is the vital 
process proper. : 

1987. But for that reason also, the circulation is 
impossible in the plant, since it is devoid of arteries 
and veins. 

1988. It makes its appearance in the aquatic animals, 
for they have, generally speaking, vessels. Molluscs, 
snails, worms, and crabs already possess a circulation ; 
it is wanting, on the contrary, in those animals that 
are without intestine, and ceases in insects, when, or in 
whom, the air-vessels obtain the preponderance. 

1989. In circulation the galvanism is restricted. 
In the skin, intestine, air- and lymphatic vessel there 
is also galvanism, but distributed upon organs that are 
remote and subservient to different purposes. 

23 
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d. Biooil. 

1990. The blood signifies the earth in the animal, 
combined with water and air. 

1991. The blood is the proper nutritive matter for 
the animal. 

1992. The blood is earth, which carries all terrestrial 
elements in itself, such as the air through the gills, the 
water through the intestine, and is consequently a com- 
plete planet. 

1993. 'The blond is a fluid sie 
1994. The blood is the fluid body. 
1995. The body is the fixed or rigid blood. Blood and 

body are wholly equivalent, have the same elements in 
themselves ; only here the latter are stationary, there 
they course along. Both consist of mucus or gelatine, 
albumen and fibrine. 

1996. The blood is half combusted mucus, the body 
mucus, that has been wholly subjected to combustion. 

1997. After the vascular system has attained its own 
circulation, or to the closed galvanism, no higher de- 
velopment of the tegumentary formation is any longer 
conceivable ; as little as after the blossom anything more 
could originate. 

1998. After all three elements are united into ove 
point, into ove system,'as is the case in the circulation, 
where the venous blood represents the water, the arterial 
blood the earth and air, no new system can further ori- 
ginate in the vegetative body. 

4. SEXUAL SYSTEM. 

1999. In so far as the animal adopts into itself, or is 
rather based upon, the whole plant, the blossom or Sex 
is also developed in it. The vegetable sex consists of — 
seed, capsule, and corolla. 
2000. The seed is the first part of the blossom which 

is put forth in the plant. The most inferior or asexual 
plants have only seeds devoid of capsule and corolla, and 
produced without the concurrence of female and male 
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parts. The blossom in the animal is therefore in the 
beginning also nothing but seeds or ova. ‘Thus these 
animals are asexual. Such as the Infusoria, whose body 
directly divides into new animals, like the fungi. 

2001. The second floral organ is the capsule, which 
contains on its borders or dissepiments the seeds, and on 
its apex the stigma, or the opening of the cyst. 

2002. So also in the succeeding forms of animal life 
the animal capsule or uterus originates. The orifice 
corresponding to the stigma is the mouth of the womb ; 
the seeds upon the septum become ovary. 

2003. The lowest animals, as the Polyps, are funda- 
mentally none other than such an uterine system. ‘The 
polyp’s mouth is the os uteri; the sac formed by the 
polyp’s body is the uterus, in which ova-cysts or ovaries 
develop, that open into the margins of the mouth. 

2004. In such animals the uterus and intestine, as 
likewise the mouth and uterine orifice are fundamentally 
one organ; nutritive matter and ova are also one in 
kind. External tegument as branchial organ is at the 
same time also a tegument of the uterus. 

2005. The higher animals are distinguished from the 
lower by separation of all these intricate and, as it were, 
coalesced organs. . 

2006. Digestion, respiration and nutrition, growth 
and propagation, are originally of one kind. But with 
further development come the male parts also, along with 
the organs. 

Parallelism of the Animal and Vegetable Body. 
All vegetative systems of the animal body being now 

developed, the attempt to co-ordinate them with those 
_ of the plant admits of being made. 

2007. What the sezwal parts correspond to in plants, 
needs no exposition. | 

2008. And just as little that the /uag is the parallel 
organ to the leaves or foliage. The relation of the other 
organs is, on the contrary, difficult; the striking resem- 
blance, however, of the sexual parts and the lungs to the 
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same systems in plants, is ground sufficient for assuming 
also the parallelism of the other organs. 

2009. If the root be compared with the intestine, 
then the stalk, as being the medium of the vascular sys- 
tem, must be regarded as heart. 

2010. The éark will correspond to the shin, the hber 
to the veins, the wood as a tracheal body: to the arteries. 

2011. The vegetable tissue will be transformed into 
the lowest organs of the animal; the ce//s mto the mu- 
cous tissue, the intercellular passages into the Jacteal 
vessels, the trachea, or spiral vessels, into the lowest kind 
of respiratory tubes or the cutaneo- lymphatic vessels. We 
have accordingly the following parallel series : 

A. Tissues. 

1. Cells =. ‘ ; : . Mucous tissue. 
2. Ducts. F : : , Absorbents. 
3. Tracheze : : , . Cutaneo-absorbents. 

B. Systems. 

4, Bark . ; i ; . _ Skin. 
5. Liber. ‘ : , . Veins. 
6. Wood . , : ; . Arteries. 

C. Members. 

7. Root. : : : . Intestine. 
8. Stalk . ; ; ; . Heart. 
9. Foliage . . Lung. 

D. Sexual parts. 

10. Seed. } , 4 , . Ovum. 
11. Ovar ; ; b : . Uterus. 
12. Corolla . site ; ; . Testes. 

B. ANIMAL SYSTEMS. 

2012. As in the blossom the light allows the whole 
vegetable trunk to be once more developed, though 
with coloured signs or marks of distinction, so also is — 
the animal body taken up into the sense of light, and 
the vegetative systems are elevated unto light- or rather 
eether-systems. 

2013. A new animal originates upon the old animal 
and is equivalent to it. Every perfect animal is 

a 
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twofold in its nature, being a planetary and solar animal, 
a vegetative and animal being. 

2014. Three animal systems must be developed out 
of the three vegetative, an earth-, water-, and air-system, 
each being refined or purified through the agency of light, 
and forming the bones, muscles, and nerves, which corre- 
spond to the gravity or materiality, the heat or motion, 
and the light or tension. 

2015. Everything that is higher in its nature can 
only be developed out of that which is its direct antece- 
dent, like the blossom from the leaf. Now the artery is 
the ultimate Vegetative. In this therefore, must the 
elements of the osseous, muscular and nervous sys- 
tems reside. Now, the artery consists, of four parts, 
of the cellular, fibrous, dense serous coat, and of the 
blood. ‘The cellular coat or tunic is the remnant of the 
whole tegumentary formation. The fibrous tunic is the 
embryo of the muscular system. ‘The serous tunic is the 
embryo of the osseous system ; for in old age it attains 
to ossification, bony lamellz being deposited around it. 
The blood is the embryo of the nervous system. It is 
only requisite for it to coagulate, and it is then nervous 
mass. Nervous globules are blood-globules quiescent, 
or in a state of rest. Accordingly, in the artery, 
the whole body has been actually prefigurated or 
typified. 

2016. Every anima! system necessarily exists under a 
duplex character, being once in the service of the vege- 
tative systems and once for itself; or it exists as trunk 
and as blossom. ‘There is, therefore, a vegetative and 
animal nervous system, and, under such binary condi- 
tions, osseous and muscular systems likewise. 

2017. All three systems are offsets from the arteries, 
and therefore their constant companions. ‘The animal 
systems are called flesh. 

1. NERVOUS SYSTEM. 

2018. The nervous mass is coagulated blood. The 
nervous system is thus a higher arterial system. ‘The 
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highest arteries, however, are the air-tubes. The nerves 
therefore run parallel with the tracheal systems. 

2019. What the trachez are for the vegetative body, 
namely, the vitalizing and motor principle, such are the 

_ nerves for both the animal and vegetative body. 
2020. The nerves are distributed like the tracheze of 

plants, in individual threads or filaments, which run near 
to each other arranged in a fascicular manner, and then 
mutually separate. - 

2021. he nervous filaments everywhere accompany 
the arteries, and, as far as their ultimate ramifications, like 
the tracheze of insects pass to all parts of the body. 

2022. The nervous mass has been separated ito an 
arteriose and venous mass, the former being the cineritious 
or gray substance, the latter the medullary or white. The 
nervous system is therefore an entire blood-system, with 
two poles; it is therefore alive and active for itself, or 
independent of other systems. 

2023. Both nervous masses are in a state of constant 
tension against each other, and consequently in constant 
tension with the whole body. 

2024. The nerves are filaments that, upon the separa- 
tion of the parts of the body, have remamed behind, just 
like the arteries are tubes individualized in the general 
parenchyma, throughout which the sap was previously 
dispersed as in the vegetable trunk. The first imdivi- 
dualization necessarily takes place at the oral extremity. 
The first nerve is a rig surrounding the cesophagus 
or gullet. Thus, if the body consists of several con- 
secutive rings or cysts, as in the Worms, each ring 
will or can have its nervous ring, which inferiorly 
gives off nerves to the vegetative organs, and superiorly 
to the animal, if these be present. Such a point for 
giving off nerves is called a ganglion; since also every 
ganglion sends off nerves to join other ganglia; so both 
below and above a nervous cord or string will originate 
in the longitudinal direction. The nerves, which have 
been left behind in the vegetative parts, form the vege- 
tative nervous system; those that remain in the animal 
parts, the animal system. 
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a. Vegetative Nervous System. 

2025. The vegetative nervous system is the nervous 
mass that has remained behind, after the greatest part 
of it has become converted into tegumentary formations. 
Now, as these tegumentary formations, being surrounded 
in the higher animals by flesh, were thus viscera, so 
may the vegetative nerves be called also Visceral or 
Splanchnic nerves. 

2026. These visceral nerves govern the vessels, the 
intestine, and lung; with the sexual parts also, yet in 
their case in combination with the animal nerves, because 
the sexual parts are at one and the same time organs of 
vegetative and animal life. 

2027. These visceral nerves everywhere accompany 
the vessels, and are therefore like these distributed in a 
cystic manner between intestine and skin. They form 
a large cyst which concentrically surrounds the in- 
testine. 

2028. They do not, however, like the intestine, form 
any closed cyst, but only a cystimorphous net, like the 
vessels. | 

2029. The two nervous masses are in them separated 
from each other, like as the branchiz have been distri- 
buted along the whole body and separated from the 
intestine. The gray or branchoid substance has sepa- 
rated itself from the white medullary substance into in- 
dividual ganglia, or as it were into individual nervous 
branchiz. The medullary substance has also retained 
its connexion though only in a ramular manner, and not 
uninterruptedly like an integument. It is called plexus. 

2030. The ganglia and the plexuses stand in mutual 
opposition, like the branchiz and intestine, like artery 
and vein, like blood and lymphatic vessels. The ganglia 
oxydize, polarize; they are the active. The plexuses 
suffer, digest, and are the recipient. 

2031. The visceral nerves, like the viscera, act for 
themselves, being unconcerned for the animal systems. 

2032. The visceral nerves have a vegetable sensation 
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for themselves, a sense of touch, such as the blossom 
might have in the instant of the pollenization. 

2033. As all formations have become symmetrical 
through and in accordance with the vascular system, so 
does the vegetative nervous system separate into two 
parallel stems which accompany tbe arterial trunk. They 
are called intercostal nerves. These ramify and form 
plexuses that accord with the visceral organs, which they 
govern. 

b. Animal Nervous System. 

2034. The animal nervous system is the repetition of 
the vegetative, and is combined therewith to constitute 
an unity. ‘The nervous cyst that was previously dis- 
severed in a reticular manner, becomes a closed tube, 
which is placed upon the light-exposed side of the other 
animal systems, and thus upon the vertebral column. 
This closed nervous tube is called the myelon, or spinal 
cord. 

2035. The spinal cord is worth as much as all the 
visceral nerves taken together; it is the felted system of 
intercostal nerves ; and is, properly speaking, none other 
than the posterior double cord of ganglia. It consists 
therefore also of ganglia and plexuses, but both have 
coalesced, on account of the increase of the mass and its 
endeavour towards the attainment of union. 

2036. The ganglia form a tube, which is inclosed by 
the tubes of the plexuses. The ganglion-tube is the 
gray, the plexus-tube the medullary substance. 

2037. If the gray substance appear to reside within 
the medulla, this is the result only of involution ora 
folding in. The parietes of the spinal marrow stand 
therefore in everlasting tension with each other, like 
ganglia and plexuses, and like arteries and veins. 

2038. The spmal marrow is the content of the bones 
and muscles, like the intercostal nerves or the visceral 
cord are the contents of the abdominal cavity, and as the 
blood is that of the mternal and fibrous coat of the 
arteries. Bones and muscles are the animal parietes of 
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the nerves, as the two vascular membranes are the vege- 
tative walls of the blood. The skin, as branchia, incloses 
all, like the cellular membrane does the vessels. 

2039. As the intercostal ganglia give off ramules to 
the plexuses, so does the spmal marrow; there are the 
spinal nerves. ‘The spinal marrow is, first of all there- 
fore, the coalescence of the two intercostal nerves. 

2040. These spinal nerves are, however, animal 
plexuses, which partly encroach upon the visceral nerves, 
and partly pass to the animal systems. 

2041. There are therefore two kinds of spmal nerves, 
vegetative and animal, and as many of them as there are 
divisions in the viscera and in the animal systems. 

2042. The nerves pass off symmetrically from the 
spimal cord, because the nervous mass belongs to the 
symmetrical osseous system. They form therefore rings 
both anteriorly and posteriorly. 

2043. The nervous system does not consist of indi- 
vidual cysts, like its two animal teguments, or bone and 
flesh. It is at one time the type or image of the vascu- 
lar trunk and its ramifications ; at another the indiffer- 
ent ether-mass, which does not crystallize; it is lastly 
the organic primary mass that has remained persistent, 
and must thus be coherent in texture. It is the blood 
continually streaming from the animal divisions of the 
heart. 

2044. The whole animal nervous system is a tegu- 
mentary cyst with tubes passing off from it symmetrically 
in the form of rings. 

2045. The spinal cord cannot be the highest. It has 
only the lowest signification, in so far as it stands in the 
service of the viscera and the sense of touch, and thus 
follows the position and arrangement of the bones. Thus 
the spinal cord is first of all an osseo-nervous mass. 

2046. The nerves, as running for the most part for- 
wards, are musculo-nervous mass; those running back- 
wards or outwards are tegumentary or sensitive nerves. 
This signification is imparted also by the physiological 
function of these two divisions of nerves. ‘The nerves 
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are homologous with the flexors, the spinal cord with the 
extensors; the nerves with the air, the medulla with the 
earth; the former with the arteries, the latter with the 
veins; the nerves are thus what is more active, the 
medulla that which is more inert. 

2047. On that account the nerves only are in inter- 
course with the world, while the medulla broods within 
itself. Consequently, both these nerve-formations are 
not as yet the pure self-substantial nervous blossom, 
which no longer imitates flesh and bone, but only itself. 

Brain. 

2048. The highest pomt attained by the lower sys- 
tems are the orifices of the viscera, the mouth and the 
nose. The mouth is the first animal sign, which the 
plant gives off in the blossom from itself. ‘The Noblest 
lies therefore at the anterior extremity of the animal, or 
in man in the direction upwards. 

2049. It consequently occupies the middle point, or 
one that is between the anterior flesh and the posterior 
bones, and at the same time the spot, from which all 
vital processes emerge, or the mouth. . 

2050. The oral nervous mass is the Brain. It forms 
originally the posterior ganglia of the cesophageal ring. 

2051. The situation of the brain is essentially in front 
of or above the body, in opposition to the sexual parts, 
which are the lower totality. 

2052. It is, however, above and behind; for it is 
originally situated posteriorly. The brain can therefore 
originate only, when the posterior medulla inclines from 
above forwards, making a curve in the latter direction ; 
the brain is a spinal cord that has been bent from above 
forwards. 
- 2058. The more the spinal cord is curved forwards, 
so much the nobler is it. This is self-evident. 

2054. The brain is a spinal cord which makes the 
transit from the signification of bone to that of flesh. 

2055. In the brain therefore the tendency must 
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principally reside, to give off nerves, and perfect them 
into self-substantial nervous organs. 

2056. In man the brain with its nerves curves round 
like a crosier, and that more perfectly than in any other 
animal. ‘The spinal cord therefore in the highest forma- 
tion of the bram returns again parallel to the direction, 
im which it has ascended. 

2057. In the brain there is of necessity the. greatest 
quantity of nervous mass. ‘The braim is the nervous 
trunk, as the /iver is probably the vascular trunk. 

2058. In the brain the cystic formation has been 
most purely represented ; as e. g. in the cerebral cavities | 
or ventricles. ‘The brain is the stomach of the nervous ; 
system or its lungs. 

2059. The brain consists essentially of two substances, 
of one accommodated to the flesh, and one to the bones, 
or of one arteriose, and the other venous. The former is 
the gray or cortical, the latter the white or medullary sub- 
stance. ‘The cortex is the lung of the brain, the medulla 
the liver or the intestine. 

2060. The bark or cortex is the polarizing, active, 
oxydizing ; the medulla the patient or suffering. 

2061. ‘This nervous pulmonary substance is continued 
along the spimal cord and even along the nerves, there 
as veritable gray substance, here as the vascular mem- 
brane of the nervous mass. 

Head. 

2062. The brain, as being a system that has been 
separated superiorly from the other systems, determines 
the Head. ‘The head is only there in so far as a brain is 
there.; »:/ 

2063. Head and trunk are antagonistically disposed, 
as Animal and Vegetable, or still more exactly, like 
nerve and bony flesh are to the viscera. 

2064. The head is naught but a nervous organ. 
2065. The concomitants of the nervous mass follow the 

brain, but, instead of the medulla having been previously 
subordinated to, or at least co-ordinated with, these, 
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it is they that are thus related to the bram. The 
bones of the brain are the brain-case or cranium, the 
flesh of the brain, the face or countenance. On the 
head, bones and flesh have been disposed in the strictest 
manner according to their dignity or worth. Poste- 
riorly there is almost pure bone, in front almost pure 
muscle. 

2066. The cranium can be none other than the ver- 
tebral column continued around the brain. It consists 
of three vertebree, the face of one. This will become 
clear in what follows. 

2067. If the bones of the head are the repetition of 
those of the trunk, so also must the flesh of the head be 
a repetition of that of the trunk. Pectoral and abdo- 
minal muscles are ennobled in the muscles of the face. 

2068. The face must have been principally formed by 
the orifice of the mtestine—the mouth, and by the open- 
ing of the lungs—the nose, and by the apex of the vas- 
cular_system—the members which are repeated as jaws. 

er eee a 

The mouth is the stomach in the head, the nose the lung, 
the jaws the arms and feet._ | 

2069. The salivary glands are the liver in the head, 
as the mouth is its stomach. ‘The liver that was origi- 
nally also symmetric in form has become wholly sym- 
metric in the higher organized head and forms two 
glands. The salivary ducts are the hepatic or biliary 
ducts. | 

2070. The tongue is the cesophagus elongated upon 
the anterior side, because in front there is more flesh. 
'The tongue is the extremity of the intestine converted 
ito muscle. 

2071. The nose includes pectoral muscles, the mouth 
arthric muscles or those of the limbs. 

2072. If pectoral and abdominal muscles are repeated 
in the face, so also must the anterior bones, ribs, and 
limbs be repeated. It will be shown, in treating of the 
organs, that the nose is a vertebra, the jaws members, 
and their muscles those of the limbs. The head is the 
whole trunk with all its systems. The brain is the spinal 
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marrow, the skull the vertebral column, the mouth in- 
testine and abdomen, the nose lung and thorax, the jaws 
are members. 

Senses. 

2073. The perfect animal again consists of two 
animals, the spiritual or solar, and the terrestrial or pla- 
netary. The animal nervous system does not continue 
to remain simply in the service of the other systems, but 

: seeks also to gradually render itself self-substantial or 
independent. Now, the operation of the nervous system 

J Mor itself is sensation. ‘The parts of the nervous system | 
: having become self-substantial, will be therefore pure 
‘ jorgans of sensation. Yet as the nervous system cannot 

emancipate itself from the other systems, so will its 
highest development be attamed only in combination 

| with the highest development of the other systems. There 
are therefore as many stages of the self-substantial nervous 
development, as there are special anatomical systems. __ 

2074. Sensation must be modified according to the 
processes performed by those systems, with which the 
nervous system combines. ‘These systems are, how- 
ever specifically distmct from each other. Sensations 
that are specifically distinct are sensorial sensations. 
Organs of sense are accordingly the combination of the 
highest part of an anatomical system with the nervous 
system. Sensorial sensations are different processes of 
the anatomical systems perceived in the nervous system. 

2075. The first combination of the nerves with the 
vascular system that has become free, or with the integu- 
ment, is the sense of feeling—vascular sense. The in- - 
testmal system emancipated and combined with the 
nerves, is the tongue—gustatory sense—intestinal sense. - 

: The lung upon its highest evolution with the nervous 
system is the nose—olfactory sense—pulmonic sense. ~ 
These are thus the sensorial organs of the vegetative 
systems—senses of vegetative life. 

2076. There are indeed three animal senses; but as 
the osseous and muscular system form in their conjoined 
operation but one system or the motor system —there 
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can be therefore only 2 animal senses. The osseo- 
muscular or motor sense is the ear. If the nervous 
system becomes wholly self-substantial, the nervous 
sense thus originates, or_the eye, in which the brain itself 
has been planted outwardly, and acts independently of 
all other systems. ; 

2077. The vessels form the general system, and there- 
fore the tegumentary sense surrounds the whole body. 
Its brain is the spinal cord. 

2078. The four remaining senses are perfections of 
individual systems at their perfect extremity, and thus in 
the proximity of the mouth and the brain. They to- 
gether form the head. The jaws and the tongue obtain 
their nerves from the medulla oblongata, and this is 
therefore the brain of the gustatory sense. The brain — 
for the nose is the gray cerebral substance, because the 
olfactory nerves are its elongations. The ears obtain 
their nerves from the cerebellum, which is consequently 
the auditory bram. ‘The eyes are developments of the 
great brain or cerebrum—optic brain. Such is the 
rationale and signification of the divisions of the brain. _ 

2. OSSEOUS SYSTEM. 

2079. The nervous mass consists of indifferent, de- 
oxydized blood-globules. If these be peroxydized, then 
the highest oxyd of the planet is deposited in them, 
namely, the earth, and that indeed which was the last 
remnant in the order of their production, or the calca- 
reous earth. | 

2080. Vesicles or cells replete with calcareous earth 
are globes. The osseous texture consists therefore of 
globes ; is only a dense cellular tissue, and thus ranks 
nearest to the vegetable structure. The basis of the 
bones is at first a cellular gelatine, which, with mcreased 

~oxydation, is Sonverted inte HET, Finally, calcareous 
earth is deposited in this cartilage. — 

2081. In the lower organized animals, who breathe 
for the most part by means of branchie, the acid 
combined with the calcareous earth is an inorganic, or 
the carbonic acid, i. e. oxygen combined with carbon, or 
— 
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the earthy Inflammable; in higher animals it is an or- 
ganic acid or phosphoric acid, i. e. oxygen combined with 
phosphorus, or the aerial Inflammable. Phosphoric acid. 
may be regarded as peroxydized gelatine, as acid of 
gelatine. ‘The bone is therefore earth, salt and In- aie 
flammable. 

2082. The first appearance of the osseous mass is in 
the oxydizing organs. It is formed from the dense or 
internal coat of the arteries, since in old age bony 
lamellze are deposited upon this. In the hearts also of 
many animals bones are formed. 

2083. The first regular formation of bones is ex- 
hibited in the trachea or air-tube, which has been directly 
exposed to the oxydizing process of the air. ‘These first 
forms of the bones are rings. 

2084. The antetype of the bone is, however, the 
intestine, as the air-vessels are the antetype of the nerves. 
The bone is a tube, an ossified intestine. 

2085. There are two osseous systems, a vegetative 
and an animal; the one surrounds the tegumentary 
systems, as, e. g. the scales of Fishes and Reptiles, 
horny rings of Insects ; the other the nervous systems. 

a. Vegetative Osseous System. 

2086. The vegetative osseous system is divisible into 
dermal, tracheal, intestinal, and vascular bones. 

2087. The dermal bones are tegumentary rings, which 
surround the whole body, and are tracheal rings in so 
far as the skin is originally a respiratory organ. Such 
are the rings of the body in Insects, the shells of the 
Gasteropods and Molluscs, with scales and scutes in 
general. 

2088. The tracheal bones are the branchial arches 
and tracheal rings. 

2089. The intestinal or splanchnic bones are tubes 
environing the intestine, as in the corals, or imperfect 
annular segments, which at one time are found in the 
stomach, as in the Mollusca, at another in the cesophagus, 
as in the Worms, Snails, Sea-urchins, and Holothurie ; 
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constituting what are called cesophageal maxilla. The 
branchial organs are fundamentally also none other than 
cesophageal rings. The lingual and palatal bones, with 
the intermaxillary bones, belong also to the same category. 

2090. ‘The vascular bones are displayed in the hearts 
of many animals. The three last divisions may be 
called visceral or splanchnic bones; and then we have 
tegumentary, splanchnic, and nerve-bones. 

b. Animal Osseous System. 

2091. The animal or nervo-osseous system must 
separate from the vegetative system of bones, and be 
placed upon the side exposed to the light. The side of 
the imferior animal that is exposed to the light, or 
averted from the earth, is the upper surface, dorsal region 
or back. 

2092. The back holds the same relation to the ventral 
side as light does to the darkness, as sun to the earth ; 
therefore the dorsal side is of a dark, the ventral of a 
faint or pale colour. | 

2093. Back and belly are related polarwise to each 
other. 

2094. Through the medium of the bones the dis- 
tinction between back and belly has been definitely 
established in the animal, and, as a consequence thereof, 
the distinction also of right from left. Before a forma- 

_ tion of bone exists, the animal is for the most part a 
round cylinder. 

2095. The osseous system can in itself be only sym- 
metrically constructed. 

2096. The osseous is the only symmetrical system in 
‘an animal. The other organs are so only in so far as © 
they follow the arrangement of the osseous system. 

2097. The animal osseous system is, from its being a 
repetition of the intestinal canal, a tube. This tube is 
surrounded, like the trachea, by rings, between which 
the tegumentary tube suffers constrictions. 

2098. The back is a series of numerous bony rings. 
2099. These bony rings are the dodies of the vertebree. 
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2100. The vertebrae have originated through polar 
repetition, through the muscular cysts. 

2101. In addition to the series of vertebrae on the 
back, a vertebral column is formed moreover along the 
ventral surface, and without doubt there only where the 
air-organ, the branchia or lung, is situated. ‘This inferior 
vertebral column is the breast-bone or sternum. 

2102. All the systems, even those that are of a 
subordinate character in the animal, follow the direction 
of the main vertebral column. ‘The intestine, as well as 
the vessels, are placed in accordance with it. Thus the 
principal trunks of the vessels take their rise along the 
vertebral column, the other vessels being given off from 
them in this situation, like the lymphatics from the _ 
intestine. 
~~ 2108. The vascular ramules which surround the in- 
testine and the skin, run out from a main stem, and 
are directed in a symmetric manner downwards and 
upwards (in the horizontal body of animals), or towards 
the belly and back. | : 

2104. If new bony rings originate, they must also 
take these directions. ‘They accompany the vessels that 
run in a circle, as the vertebral column accompanies the 
vascular trunks. These annularly-disposed bony twigs 
or apophyses constitute im the direction downwards the 
ribs, in that upwards the vertebral arches. Anterior and 
posterior to the vertebral column there consequently 
originates a long canal formed by the bony rmgs. In 
the anterior canal lie the galvanic or vegetative organs, 
in the posterior or upper, the organs of light must be 
situated “par excellence.”” The former of these canals 
is called the thoracic and abdominal cavity, the latter the 
vertebral canal. The vertebral canal is not the bony or 
medullary cavity itself, but it has been formed by several 
bony cysts in the same manner as the thoracic cavity. 
It consists of the body and the two arches. These are 
thus posterior (superior) ribs. The vertebral canal has 

_ the same signification as the thoracic cavity has; it is 
_-__ only a posterior thoracic cavity. It therefore contains, 
uc 24. 
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like the anterior canal, viscera dissimilar in kind to bone ; 
the one including the spinal cord, the other vessels, 
intestine, and lung. 

2105. The bony cysts that have originated through 
constriction do not all harden into calcareous matter, but 
they remain as alternating membranous cysts. Between 
the rings there are permanent cysts. The membranous 
cysts form the joznt, or articular capsule. An articular 
capsule is a bone which has remained soft. 

2106. This change in the ossific process takes place 
through the attachment of muscles, concerning which 
we shall treat m the sequel. 

2107. The whole osseous system is consequently a 
symmetrical arrangement of several polar cysts and rings. 

2108. The vertebra is not a single rmg, but is at 
once a tolerably compound osseous system. The whole 
osseous system is nothing but a vertebra repeated. 

2109. The number of the vertebre necessarily con- 
forms to that of the pairs of nerves or ganglia of the 
spinal cord; for they are indeed only the periphery or 
envelope of the latter. The number of nerves is, how- 
ever, adapted to that of the organs, which they have to 
take care of. 

2110. Now, the nervous organs are the senses. There 
are consequently as many divisions of vertebrae as there 
are senses. ‘Thus there are vertebrae appertaining re- 

| spectively to the senses of touch, taste, smell, hearing, 
, and sight. Now as the four latter senses make up the 
| head, but that of touch or feeling is distributed over the 
_ whole body, and superintended by the spinal nerves, the 
_ vertebrae thus divide into two principal sections, into 
_ vertebrae of the head and trunk. The number of cephalic 
_ vertebrae is 4; namely, nasal, ocular, lingual, and auditory 
- vertebra. 

2111. To a perfect vertebra belong at least five 
pieces, namely, the body, in front the two ribs, behind 
the two arches or spinous processes; every vertebra of 
the head consists therefore of five pieces also. In those 
vertebrae which are removed from the respiratory organ, 
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the ribs are smaller, as in the ventral ribs, and anchylosed 
with the body, as in the cervical vertebrae, where they 
are represented by the perforated transverse processes, 
and in the lumbar vertebree they disappear entirely. 

2112. The formation of the cervical vertebra, where 
the ribs have been impacted or interposed between the 
body and spinous processes, is continued into the cranial 
vertebrae. These are only expanded cervical vertebra. 
At the base of the skull four vertebral bodies lie in a 
series one behind the other; the body of the occipital 
bone, the two bodies of the sphenoid, and the vomer. 
Upon the sides of each of these bodies are situated alar 
processes, which correspond to the transverse processes 
of the cervical vertebree, or to the ribs ; e. g. the articular 
heads or condyles of the occipital bone, the alee majores 
and minores of the sphenoids, and the two sides or lateral 
surfaces of the vomer. Behind these are placed the two 
broad cranial bones, which correspond to the spinous 
processes; as the occipital ridge or crest, the parietal, 
frontal and nasal bones. ‘The occipital vertebra consists 
of the body, the two condyles and the occijital crest. 
The parietal vertebra consists of the body of the pos- 
terior sphenoid, the alee majores, and the parietal bones. 
The frontal vertebra consists of the body of the anterior 
sphenoid, the orbitar wings or ale, and the two frontal 
bones. ‘The nasal vertebra consists of the vomer, the 
ethmoid and the two nasal bones. ‘The occipital vertebra 
is the auditory vertebra; it incloses the auditory bones 
and the cerebellum, which gives off the nerves of hearing. 
The parietal vertebra is the lingual vertebra ; the maxillary 
and limgual nerves passing through its ale majores. The 
frontal vertebra is that belonging to the eye; through 
the orbitar plates or wings the optic nerves pursue their 
course, and it environs the cerebrum, from whiclr these 
nerves originate. The nasal vertebra contains the 
olfactory nerves. 

2113. Each cranial sense has thus only one vertebra, 
and the skull will consequently be formed of four vertebre, 
whereof three appertain to the cranium, one unto the 
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face. (See Oken’s Ueber die Bedeutung der Schadel- 
knochen, 1807.—Isis, 1817, S. 1204.) 

2114. Several vertebree are, however, found for the 
sense of feeling or touch, because it includes all the 
organs of the trunk. There must be therefore as many 
vertebree in the trunk as there are particular organs 
placed therem. Of these there are three, the respiratory, 
digestive, and sexual system, or thorax, abdomen, and 
pelvis. ‘To the thorax belong the neck, the arms, and 
the entire set of ribs. 5 vertebre must enter into the 
composition of the arms, because they have 5 digits 
and 5 nerves. But the ribs, and consequently also 
the digits, are determined by branchial vessels, are only 
repeated branchial arches, whose number im almost 
the entire class of fishes is 5. There are therefore also 
5 thoracic or pulmonic vertebree. Since the larynx con- 
sists of the 5 original branchial arches, and lies im front 
of the neck; so must the 5 superior cervical vertebree 
stand im the signification of branchial vertebree. The 
odontoid process of the second vertebra must be regarded, 
from its being separated from it in the foetus, as a 
particular cervical vertebra. Accordingly, m the Mam- 
malia there are eight cervical vertebre. The 3 inferior 
cervical, and the 2 upper costal or rib-vertebra, give 
off through their mterspaces the nerves of the arms, and 
are consequently the brachial vertebree. The 3—7th rib 
are thus appended to the 5 proper thoracic vertebre, 
which stand in the signification of the pulmonary vertebree. 
To these succeed the 5 short ribs which belong to the 
abdomen ; their vertebree are thus intestinal vertebree. 
The succeeding vertebre belong to the sexual system, 
and are indeed the 5 lumbar or pedal vertebrae, because 
they furnish the pedal or foot-nerves, the 5 sacral ver- 
tebree being the proper sexual vertebrae. The coccygeal 
or caudal vertebrze correspond to the cervical vertebra, 
and are present for the sake of the sexual branchie; 
usually one and the other is arrested. Thus there are,— 

3x5 Respiratory vertebre. 
3x5 Sexual vertebre. 
1X5 Digestive vertebre. 
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The number of the sensitive vertebrae is consequently 
7 <5==35, which are distributed into three groups, in 
accordance with the principal cavities of the body, whereof 
the 2 terminal groups consist of 15, but the abdo- 
minal group, which combines or unites them, only of 5. 
The body is accordingly not merely laterally, but also in 
length, a perfectly symmetrical structure, which has been 
parcelled out in the following manner into its five stock- 
works, stories or floors : 

Ars oe & 

1. Dermal vertebra. 

A. Sexual vertebra. 
a. Coccygeal vertebrae °, 
b. Sexus vertebree . 
c. Pedal vertebree ¢ Ms 

B. Abdominal vertebre . 5. 

C. Thoracic vertebra, 
a. Pulmonary vertebre 5, 
b. Brachial vertebre . 5, 
c. Cervical vertebre . 5. 

Il. Auditory vertebra . 1. 
Ill. Lingual vertebra. . 1. 
IV. Optie vertebra . . 1 
V. Nasal vertebra 1; 

This regularity is found too only in the human skeleton. 
The animals are irregular men. (Vide Oken’s Zahlen- 

_gesetz in den Wirbeln. Isis, 1829, S. 306.) 

Cavities of the Trunk. 

2115. The osseous system forms the trunk or body, 
because ft follows the vascular system; the two other 
galvanic systems, the dermal and intestinal systems, form 
the large portions of the trunk or its cavities; to them is 
added the sexual cavity or pelvis. 

2116. There are thus three truncal cavities, a pul- 
monary, an intestinal, and a sexual cavity, or thoracic, 
abdominal, and pelvic cavity. 

2117. The osseous system will develop itself most 
feebly around the abdominal, because it is the indifferent 
cavity. Therefore there are either no ribs at all, or they 
are so short that they do not reach to the anterior 
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vertebral column or the sternum. The short or false 
ribs are, according to their physiological sense, abdominal 
or splanchnic ribs. The thoracic ribs must be perfectly 
developed, i. e. abut against both vertebral columns, be 
entire ribs; the entire or perfect ribs are thoracic or pul- 
monary ribs. ‘The sexual ribs are arrested on the pedal 
and coccygeal vertebree, but on the proper sexual vertebree, 
namely, the sacral bone, they are still present as rudi- 
ments. ! 

3. MUSCULAR SYSTEM. 

21138. As the intestinal system reappears in what is 
animal under the condition of a vertebral column, so also 
does the aggregate of the vascular system ascend, and 
the vessels become animal. 

2119. The animal vessels are the muscles, or filled-up 
vessels. ‘The polar process enters the body through the 
vessels ; thereby the tubes obtain two strong poles, and 
are drawn out lengthways. ‘They are fibres, and consist 
of a series of strongly oxydized blood-globules. 

2120. The fibre is chiefly apparent in those vessels, 
such as the arteries, in which the influence of air 
operates more forcibly. Now an artery has, in addition 
to the external cellular coat, two coats, like the first 
animal body, or one wall turned towards the mucus, and 
one towards the air. The internal arterial wall is enteroid, 
the external dermoid in character; the one bemg simply 
granular, the other fibrous membrane. ‘The two mem- 
branes separate into two cysts or tubes, which likewise 
adhere within each other like intestine and skin. The 
external will become fibre, the internal bone. 

2121. There is a vegetative and an animal fibre- or 
muscle-system. The one is associated with the tegu- 
mentary formations, the other with the bones and nerves. 

a. Vegetative Muscles. 

2122. The muscles of vegetative life are simply fibrous 
tunics, as in the arteries, and are found in the skin, in 
the intestine, and in the vessels. 
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2123. The tegumentary muscles lie under the skin, 
and are inserted into it, or into the dermo-osteous 
system, when such an one is present. If the fibrous 
membrane be strongly developed under the skin, then it 
receives the name of a Panniculus carnosus. 

2124. The intestine has also its fibrous coat, which, 
upon the stomach, anus, and cesophagus, is frequently 
developed as a panniculus carnosus. 

2125. The same holds good of the vessels, especially 
of the arteries and trachea. 

2126. The fibres are either elongated or else annular 
fibres. The latter obtain the preponderance at the ex- 
tremities of the tubular formations, as on the cesophagus, 
anus, lips, and eyelids. 

2127. We have consequently a dermal, splanchnic, 
and osseo-muscular system. Aevaal 

b. Animal Muscles. 

2128. In the oxydizing part of the vascular system 
the formation of fibres must be preponderant over that of 
cells, and thus at the root of the lungs. 

2129. The vessel becomes in the lungs a fleshy cavity. 
The fleshy vessel is the heart. 

2130. The heart is a vascular fragment, with a pre- 
ponderating development of fibrous membrane. 

2131. This fibrous membrane is developed at a spot 
’ where all vascular systems enter into mutual proximity, 
such as the respiratory ducts and the intestinal lymphatic 
vessel, the artery and the vein. 

2132. In the union of all the highest galvanism is 
attained, and then the formation may launch out into 
what is animal. 

2133. The heart is the animal in the plant. 
2134. The first heart is an arterial heart. There is 

originally no venous heart. In the embryo, particularly 
in that of the bird, this is extremely distinct ; the arterial 
heart also emerges for the first time, and per se, in the 
lowest animals, in the Molluscs, Snails, and even in the 
ag although in the latter it is regarded as a venous 
eart. 
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2135. The arterial heart is the central, the venous 
heart the peripheric. 

2136. The heart is the prototype of the muscular 
system. All muscles must be a metatype of the heart. 

2137. The muscle is hollow. It is a cyst. 
2138. The muscular system is a manifold and serial 

juxtaposition of fibrous cysts or of hearts. In this 
respect the muscle has been formed in a corresponding 
manner to bone. Both are rows of cysts. 

2139. But the muscle, as being the external fibrous 
tunic, is the enveloping or external cyst. 

2140. In idea, the muscle can only directly envelop 
the bones, and not the other parts, for it ranks upon the 
same grade of development with the bone; it is the 
arterio-fibrous wall, while the bone is the internal arterial 
wall. 

2141. Bone and flesh stand in antagonism like air 
and earth. ‘The muscle is that which is polarizing— 
moving, the bone what is polarized, moved. The muscle 
is heart, the bone the moved blood. Bone and muscle 
are related as that which is contained and what is con- 
taining. The muscle is the wall of the cyst, the bone the 
rigidified fluid that has been secreted from it. 

2142. As therefore the muscle is an individual cyst, a 
heart, which cannot invest the whole body like a single 
large cyst, so also must the muscular contents be only a 
discrete cyst. ‘The uninterrupted character of the bones — 
depends therefore upon that of the muscles, and the latter 
upon the meaning of the heart. 

2143. A physiological rationale of the joints ts accord- 
ingly afforded in the heart. 

2144. A bone is a rigidified, ossified heart ; the osseous 
system is a series of mutually dependent, alternately 
ossified and non-ossified (arteriose and venous) hearts. 

2145. The muscular cyst includes the soft bone, or 
the joint. 

2146. At its two extremities there is preponderance 
of oxydation, whereby the soft osseous cysts are com- 

' busted mto hard calcareous earth. 
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2147. The muscle is a cause of the alternating 
ossification. 

RELATION TO THE OSSEOUS SYSTEM. 

2148. As the formation of bone predominates upon 
the side exposed to the light or the nervous, so does that 
of muscle upon the shady or vascular side. The abdominal 
side of the animal is the muscular, just as the dorsal 
side is the osseous. Upon the thorax, abdomen, on 
the members which belong to the anterior region of the 
body, and on the face, the muscular layer is by far the 
most predominant. Posteriorly, however, or upon the 
back, it is slightly wanting, and the bones there 
project. 

2149. The back is related to the anterior surface 
(when regarded in man) as bone is to muscle. What is 
in front is muscle, what is behind is bone. ‘The anterior 

_ side is therefore more active, nobler, more powerful and 
more spiritual than the posterior. Posteriorly stands the 
earth inert and rigidified, while m front is the air in 
ceaseless capacity for, and actually in, motion. The 
anterior muscular layer is more active and powerful than 
the posterior. 

2150. In every muscular cyst there are two kinds of 
layers, an anterior and a posterior, or stronger and 
weaker layer. 

2151. The stronger layer is the flexing, the weaker 
the extending. For the limbs have been necessarily bent 
forwards. ‘The direction alone of the joints at once re- 
sides in the structure, which is even determined by these 
relations. Such a muscular layer, which mostly consists 
of several bundles, is termed a muscle. 

2152. A muscular cyst consists of flexor and extensor 
muscles. ‘The individual muscle is therefore only a piece 
of a cyst, and therefore not in itself hollow. Itis only | 
an entire muscular layer of flexors and extensors which 
is the pattern of the heart. The flexors are the strongest 
and are placed in front, the extensors lie behind. 

2153, In the heart the flexor layers have not yet 
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separated from the extensor layers, because the vegviats 
flesh has as yet no symmetry in itself. 

2154. Flexors and extensors occur in pairs; because 
the osseous system is in pairs. 

2155. There resides in the osseous and in the muscu- 
. lar system no cause for a diversity in the two halves of 

the body. ‘Thus, if there be a difference, it must only 
reside in the asymmetrical galvanic systems. 

3. Organs. 
2156. Organs are parts of an anatomical system, 

which separating, combine with a part of another system, 
and thereby obtain a peculiar or special function. 

2157. For each system therefore there are as many 
organs, as there are possible combinations of systems. 
There are vascular, intestinal, pulmonary, sexual and 
tegumentary organs, with furthermore, osseous, muscular 
and nervous organs. 

A. VEGETATIVE ORGANS. 

l. INTESTINAL ORGANS. 

2158. The intestinal or splanchnic system falls first 
of all into three great divisions, into that of the viscera, 
the sex and the head; the visceral intestine separates 
moreover into pulmonic, venous and tegumentary intes- 
tine, and this in constant accordance with its combina- 
tions and functions. 

a. Visceral Intestine. 

2159. In the digestive system it is the chemical pro- 
cess that takes precedence. ‘This, however, divides into 
three moments, into that of solution, separation and for- 
mation, or crystallization, which is here absorption. Thus 
the intestine separates also into a solvent, secernent and 
absorbent intestine, and that indeed through its combi- 
nation with the pulmonic, vascular and tegumentary 
system, The solvent viscus is the stomach, the second 
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or secernent, the duodenum, the third or absorbent, the 
small intestine (jejunum and ileum). 

Pulmonic Intestine. 

2160. All solution is accompanied by oxydation. The 
gastric juice is in its action an acid. 

2161. The gastric juice obtains its oxygen from the 
spleen. The spleen is the stomachic lung. This is attested 
by its position and close approximation to the stomach ; 
by its black, venous, and deoxydized blood, which m 
certain diseases has been secreted even in the stomach ; 
by its want of any excretory duct; by its tissue, which 
resembles that of the oxydized placenta; furthermore by 

.the natural character of this function when contrasted 
with the unnatural quality of other useless functions that 
have been assigned to it; and lastly too, by the fact 
that, without this opmion be admitted, it must remain 
a superfluous organ, and as regards use, unknown. 
After a series of years, durmg which this doctrine has 
been combated upon all sides, without, however, a single 
reason, save and except that it was not believed, being 
advanced by its opponents, I must still persist in the 
correctness of the above view. 

Vascular Intestine. 

2162. In the duodenum the azalysis of the food 
takes place through the medium of the bile. It is con- 
sequently the dc/ary intestine or stomach. 

2163. The biliary intestine does not stand upon a par 
with the other intestines, but has an equal rank with the 
stomach. It is therefore not confined within the me- 
sentery, but can expand itself like the stomach; it has 
its vessels and nerves. In it the separation of the chyme 
into chyle and excrementitious matter takes place. 

2164. What the spleen is for the stomach, that is the 
liver for the duodenum ; it is the hepatic stomach, and 

~ consequently the vascular stomach. 
2165. The liver is the ramification of the intestinal 

canal along with the whole vascular system. 
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2166. Now, as the analysis is the principal function 
in the whole process of digestion; so is the liver the 
chief organ of all digestive organs. 

2167. The liver is the centre, the brain of the diges- 
tive system, because it is the blossom, the synthesis of 
the vascular system. From it everything emanates, and 
upon it everything which concerns digestion, ay, the whole 
body, retrogressively operates. If the liver suffers or 
undergoes functional derangement, the whole vascular 
and tegumentary formation then becomes a liver, as is 
exemplified in the disease called jaundice. 

2168. The bile effects the analysis or separation 
through its basic or alkaline character, since it combines 
with the acids of the chyme, and thereby forms the. 
excrementitious matter. 

2169. ‘That which mediates between the acid and 
what is alkaline is the fluid secreted by the pancreatic 
gland. ‘The pancreatic gland is the ramification of the 
intestine along with the arterial system. 

Tegumental Intestine. 

2170. That in the jejunum and ileum or the small 
intestine proper, and in that alone, absorption and thus 
the tegumentary function, but nothmg else, occurs, is 
well known. By this absorption the chyle becomes re- 
moved from the intestine, so that the excrement alone is 
left. 

b. Sexual Intestine. 

2171. The sexual is pre-eminently that which is ex- 
secernent or excretive, since one sex strives to redinte- 
grate itself upon the other, becomes ingestive for the 
other, but egestive for or in relation to itself. It is 
therefore an essential property of the sexual parts, that 
they secrete and excrete. 

2172. Every galvanic system, which has been ad- 
jommed or appended to the sexual parts, is excretive. 

_'Phey are, taken in a rigid sense, the only system of ex- 
cretion. The co-operative processes of the sex are those of 
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the vegetative systems, but they take place in the reverse 
direction. The latter convey inwards, the former out- 
wards. The kidneys are a reversed or evacuating lung, 
an excrement-forming liver; the urmary bladder is an 
exspirant, a trachea containing refuse matter ; the urethra 
is a glottis reversed ; their diseases are therefore similar. 
They thus expel products of the individual respiratory 
system. 

2173. And in this is the sexual apparatus distin- 
guished from them, namely, that it expels the products 
of all systems, the products of the whole organism, or 
the organism itself. In the semen the whole male body 
with all its parts transudes, or passes over in a fluid state, 
into the female parts; in a child, the female together 
with the male body, passes over—formed or fashioned 
into the world. 

2174. The sexual intestine must therefore be ex- 
pulsive also. It is that which conducts the intestinal 
juice and the refuse of the aliment out of the body. 

2175. The evacuating or efferent intestine is the large 
intestine. It is consequently the Sexual intestine. 

2176. The large intestine is related to the abdominal 
or small intestine, exactly like the urinary bladder is to 
the kidney, and this to the vascular system. The small 
intestine passes therefore by perforation mto the large, 
not the latter ito the former. The small enters by per- 
forating the large intestine, and therein evacuates its 
alimentary residue, as into a special-cyst, that has no- 
thing to do with the intestmal system. The large 
intestine is the ewcrement-cyst, just as that which has 
been called bladder is the winary bladder. 

2177. The large intestine no longer digests, but only 
receives what is left from the process of digestion and . 
expels or casts it out. 

2178. The large intestine begins with a cecal extre- 
mity, or with an obtuse cyst, and opens into the anus, 
exactly like the original animal cyst, the polyp. The 
blind extremity is called cecum. With this the small - 
intestine communicates by perforating it at an acute 
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angle, and that indeed in a direction which runs towards — 
the obtuse cystiform extremity; so that both intestines 
lie in mutual juxtaposition like a fork, whereof the ceso- 
phagus and the rectum are the two prongs, while the 
ceecum is the handle. 

2179. The two intestines are consequently by no 
means correlated. In the perfect animal there are two 
intestinal systems thoroughly distinct from each other ; 
two intestines, which belong to two different animals, 
the sexual and encephalic animal, or-the plant and the 
animal. The genesis of the large intestine and all its 
relations, which are principally seen in the caecum and 
rectum, plead for this philosophical derivation of the 
two intestines. | 

2180. The rectum appertains wholly and entirely to 
the sexual system, and especially to the uterus. It is 
devoid of mesentery, and supplied by special vessels ; it 
stands in most obvious sympathy with the uterus, with its 
diseases, and with menstruation. Even hemorrhoids are 
a sexual disease, a disease of the sevzal intestine. | 

2181. The anus is thus the intestinal mouth of the 
sexual animal. In the lowest organized animals, the 
oviducts seminal and urimary ducts together run into it, 
as into a proper mouth. ‘I'he anus is a true oral cavity 
in the fishes, reptiles, and even in the whale. 

2182. The cesophagus opens into the mouth, and so 
does the rectum into the anus; the trachea opens into 
the mouth, and so does the urethra into the anus; the 
salivary ducts open into the mouth, and so into the 
anus do the oviducts, with the spermatic canals in the. 
lower animals. The rectum moreover lies behind the 
urinary bladder, like the gullet behind the trachea. 

2183. The sphincter or occlusor muscles of the anus 
have been formed like the sphincter muscles of the 
pharynx. The anus is a mouth without a head, and 
therefore a mouth without lips, or an cesophagus. 

Cephalic Intestine. 

2184. The union or combination of the intestine with 
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the animal systems, such as the nervous, muscular, and 
osseous, occurs in the head. 

2185. In so far as it combines with bones and mus- 
cles, it becomes an organ of motion, and, when with the 
nerves, an organ of sensation. ‘The animal or sarcal in- 
testine is cesophagus and mouth. 

2186. The motor organ is an organ of prehension. 
The organs of prehension are endowed with mdependent 
motion, and therefore move towards the food. ‘The first 
general organs of. motion are the members of the body. 
In the higher animals the thoracic members are at once 
the prehensible organs. Instead of the aliment being 
obliged to flow, as unto the plant, in a state of suspension 
in water, the animal moves itself toward its food. 

2187. The members are the first organs of prehen- 
sion. But these are repeated in the head as jaws and 
teeth. ‘The teeth are the second organs of prehension, 
but the first which belong to the cephalic mtestine; they 
are called organs of seizure or prehension. 

2188. The organ of digestion is, however, one of a 
chemical character. It must be therefore repeated as 
such in the head. ‘This is shown im the salivary glands. 
The saliva is the animal gastric juice, and is therefore 
directly solvent in its properties. It is pozson. : 

2189. After and during the operation of the saliva, 
the aliments in the mouth are subjected to the action of 
the molar teeth and ground or chewed. These commi- 
nuting or crushing organs are only a repetition of the 
act of prehension, and consequently belong to the pre- 
hensile or biting organs. 
ie The mouth is the stomach repeated in the 

head. 
2191. The union of the intestine with the nervous 

system is the fongue. 
2192. The intestine, when repeated in the head’s mus- 

_ cular system, is the organ of deglutition, as is seen in 
the pharynx and cesophagus. 

2193. The prehensile and manducatory, venomous, - 
gustatory, and deglutitory organs, are the forms into which 
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the intestinal system divides, when it is repeated im the 
after-animal, or in the sphere of animal life. The gus- 
tatory organ is the nerve-intestine ; the prehensile organ 
the bone-intestine ; the organ of deglutition the muscular 
intestine ; while the poison- organ is the proper cephalic 
intestine, or the stomach. 

2. VASCULAR ORGANS. 

2194. The vascular system regarded “en masse,” or 
in a general sense, has to participate in the nutrition of 
the body; so far it takes the place of the cellular tissue, 
and cannot therefore be developed for itself into any 
special organs. If, however, certain vessels separate 
from the general system, and combine with other systems | 
unto the performance of special offices or functions, 
organs then originate, which, nevertheless, do not, in a 
rigid point of view, belong to these systems. 

2195. There are therefore as many vascular organs as 
there are possible combinations; thus with the tegu- 
ment, the lung, the intestine, the sexual parts, and with — 
the systems of animal life. 

a. CUTANEO-VASCULAR ORGANS—BRANCHIA, 

2196. The development of the vessels unto a special 
organ in the imtegument are Respiratory organs; or, 
more properly speaking, the development of the integu- 
ment to-constitute a special organ im combination with 
the vessels, is a respiratory organ. 

2197. In the commencement the branchiz are only a 
vascular network upon, and therefore subordinate to, the 
integument. They pass, however, through all possible 
stages of development, until they have subjected and 
converted also the mtegument into a vascular system; a 
point which is attained m the formation of the lungs. 

2198. The branchial membrane already commences — 
in the earthworm to concentrate itself and dilate, so as 
to form what have been called the sacculi or pouches ; in 
the leech it is folded inwards, so as to form lateral 
vesicles or cysts, that prognosticate the air-passages or 
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stigmata of insects; in the Nereids the vessels project 
upon the back from above the integument as free bran- 

_ chial ramules, a formation, which is again found in the 
nudibranchiate Gasteropods. 

2199. These branchial ramules form at first two rows 
extending along the whole dorsal region; by degrees, 
however, the posterior set disappear, and the cervical 
branchize only are left, as antetypes of the gills of fishes. 

2200. In the Mollusca the branchial vessels unite to 
form laminze upon the ventral sides, and are already 
surrounded by a kind of thoracic cavity, the mantle, as 
is exemplified in the tectibranchiate Gasteropods. Here 
again the branchiz are either a simple vascular net 
enveloped in a fold of the mantle, or elongated into 
filaments disposed like the teeth of a comb, or into 
laminee, &c. 

2201. The lateral branchize of the Nereids usually 
emit filaments resembling feet, wpon the root of which 
the true branchiz are then placed. In the Crustacea 
these filaments harden into actual feet provided with 
joints. ‘The feet are therefore nothing else than bran- 
chial filaments, which have lost their vegetative function. 

2202. In many worms the same branchial filaments 
are converted into hairs or bristles, which are therefore 
none other than desiccated branchial filaments. 

2203. Even the hairs of Mammalia and the feathers 
of Birds have been left as remnants of the original bran- 
chial formation. 

2204. Where the branchize have assumed the lami- 
nated form, they are surrounded by a similarly formed 
covering or operculum. ‘The shells of the Mollusca are, 
as regards their signification, none other than branchial 
opercula, or gill-covers; the same holds good also of the 
gasteropodal and crustacean shells, and at bottom of 
every calcareous and horny covering of the body. 

2205. To the same category belong also the opercula 
of Fishes, and even their scales. Fundamentally, the 
whole epidermis is only a product of respiration or 
oxydation. 

25 
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2206. The first saccular or ceecal inversion of the 
integument, as in the Leeches, Molluscs, and Snails, is at 
once a predominance of the tegumentary, obtained through 
the medium of the branchial formation, whereby the 
skin commences to become a self-substantial organ of 
respiration. 

2207. In the Scorpions the branchiz are introverted 
sacs or cysts, into which, however, instead of water, air 
already enters. 

2208. This insaccation is converted in the Spiders into 
more distinct air-cysts, which finally ramify in the higher 
msects and become true trachez. 

2209. Lastly, the respiratory system obtains the upper 
hand to such an extent, that, together with mternal air- 
tubes, external branchial laminz are also developed, as in 
the Molluscs; but in them the trachez obtain the pre- 
ponderance over the blood-vessels, so that these lamin 
dry up and become wings or fins. 

2210. The wings of Insects are branchial laminz, 
converted into air-organs. 3 

2211. The wing-coverings or elytra are branchial 
opercula, and correspond to the shells of Mollusca. 

2212. Every insect therefore must properly possess 
four wings and two wing-coverings, of which last, however, 
rudiments only appear to be left in the nocturnal 
Lepidoptera. 

2213. In the higher organized animals those gills 
only which are nearer the head are persistent, the pos- 
terior or lateral branchiz being gradually arrested. 

2214. These lateral branchiz remain in Fishes as 
lateral mucous openings, which constitute the lateral line. 

2215. The cervical branchize are limited to the number 
five, which has already begun to be established in the 
Crustacea ; namely, at the origins or roots of the five 
anterior pairs of feet. 

2216. The number five probably derives its origin 
from the vegetable kingdom, and that indeed from the 
genesis of the pinnate leaves, so that one kind of nume- 
rical law appears to prevail with respect to this organ in 
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both organic kingdoms. It is probably also an imitation 
of the five organs of sense. 

2217. The vessels of the branchie of Fishes are 
accompanied by bony rings, which correspond to the 
feet of Crustacea. 

2218. All Fishes have, with few exceptions, five 
branchial arches. 

2219. When in Fishes the sarcous system begins to 
produce viscera, then the five branchial foramina pass 
inwards, and only a single respiratory aperture is left for 
them in the fleshy body; namely, the external branchial 
foramen. 

2220. In the lower animals water or air passes in and 
out through the same respiratory aperture, but in Fishes 
these two courses are preserved distinct ; for, except in the 
Lampreys, the water enters through the mouth, and 
passes out through the branchial aperture. 

2221. Here the attempt is manifested in a still greater 
degree, to bring the process of respiration wholly under 
the control of what is animal, this bemg in the next 
place, and for the first time attained, when respiratory 
apertures only are left upon the head. 

2222. The respiratory apertures of the head are the 
nostrils, which are suddenly manifested in Fishes, but are 
in them simply subservient to the sense of smell, and 
not as yet to the respiratory act. 

2223. All the higher animals have, like fishes, bran- 
chial apertures in the neck, only they coalesce and become 
obliterated at an early period, or so soon as that respi- 
ratory process appears, when air passes through the nostrils. 
In the Salamanders and Frogs these branchial foramina 
are persistent for a longer time, frequently through the 
whole period of life; but in Birds and Mammalia they 
disappear, while they are in the embryo state. 

2224. When the branchial apertures close, the vessels 
separate from the arches, and betake themselves to a 
glandular body lying in front of them. The thyroid 
gland is the remnant of the former branchial formation, 
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and is therefore found only in Reptiles, Birds, and 
Mammalia. 

Lungs. 

2225. In Fishes the internal organ of respiration is 
already indicated by a caecal eversion of the cesophagus, 
which is surrounded by the branchial arches. This mem- 
branous caecal eversion is called the swimming-bladder, 
which in the higher animals becomes double on account 
of their symmetry, and is then called lung. 

2226. In the Fish the aquatic and aerial process of 
respiration are present together, the former being exter- 
nal, the latter mternal. 

2227. The branchial arches having coalesced, are con- 
verted in the higher animals into tracheal rings, into the 
larynx and the posterior cornua of the hyoid bone, if 
these are present, as in the Reptiles. The larynx is there- 
fore no special organ, but only a remnant of the branchial 
respiratory apparatus. 

2228. The laryngeal vessels are, like the thyroid 
glands, branchial vessels, and in Fishes, therefore, the 
branchial vessels do not correspond to the pulmonary 
vessels, but to those of the trachea. The pulmonic ves- 
sels of Fishes are the blood-vessels of the swimming- 
bladder, which convey blood directly into the heart, 
whereby this organ obtains the signification of the left 
or arterial heart. 

2229. When the branchial apertures have coalesced, 
the nose then opens into the mouth or into the trachea, 
and in this way the nostrils assume the complete cha- 
racter of aerial foramina. 

2230. The nose is therefore originally an organ of 
smell, and then a part of the respiratory system. It is 
the animal lung. 

2231. As the secretion of bone is a product of the 
more powerful process of oxydation, so do the bony 
rings multiply beneath the branchial arches or the larynx, 
and are called tracheal rings. In the feebly respiring 
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Reptiles the trachea is therefore still in a membranous 
condition, but in Birds and Mammalia, it is surrounded 
by many rings, or is a repetition of the larynx. 

2232. In Birds even a kind of inferior larynx origi- 
nates, which is provided with muscles and can produce 
tones. 

2233. The ramification of the trachea into two 
bronchi or branches is constantly progressing, and at 
length these tubes divide into a great number of vesicles, 
which together form the lungs. The lung, which was in the 
commencement a simple saccular inversion of the integu- 
ment, has now become a self-substantial organ, to which 
the respiratory vessels have been subordinated. The 
lung also divides upon each side into five lobes. 

b. VASCULAR ORGANS OF THE INTESTINE. 

Liver. 

2234. The self-substantial development of the vascular, 
and its separation from the general, system, is most per- 
fectly attained in the Liver. 

2235. In the liver, as being the vascular system, which 
combines with the intestinal canal, the venous system 
has become independent. ‘The portal vein arises from 
the intestinal canal, collects into one trunk, and again 
ramifies in order to unite with the biliary ducts, which 
are only a ramified saccular eversion of the intestine. 
This conjunction is represented by the liver. 

2236. The liver as being a venous organ stands there- 
fore in opposition to the lung, and produces, instead 
of oxydes, a basic body, or the 4z/e. The liver, as being 
the venous system which has become free, is to be regarded 
as the highest development or blossom of the vascular 
system. 

2237. It is for the vegetative body, what the brain is 
for the animal; and hence, therefore, the similarity of 
structure and the sympathy between both organs. 
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Spleen. 

2238. As opposed to the liver, the arterial system also 
develops itself upon the intestine as a respiratory or 
branchial organ. ‘These intestinal branchiz are found 
in several of the lower organized animals, especially in 
the Holothuriz and Aphrodite. 

2239. In the higher animals they are aggregated into 
a special organ, through which the gastric juice obtains 
oxygen ; this is the spleen. ‘The spleen is the branchia 
of the stomach; it has therefore no excretory duct and 
requires none. 

2240. Lastly, the salivary glands also in the mouth 
as well as in the duodenum, the abdomino-salivary glands, 
and even the odoriferous glands on the rectum, such as 
the castor- and civet-pouches, are complications of vessels 
with intestinal ramifications. 

C. VASCULAR ORGANS OF THE SEX. 

Kidneys. 

2241. The vascular organ of the sexual system is the 
kidneys. 

2242. As the urine is chiefly characterized by the 
urea and thus by a basic principle; it thus corresponds 
to the bile, and consequently the kidneys directly to the 
liver or the lung reversed. 

2243. But there is also a sexual branchia in those 
inferior animals which breathe through the anus, such as 
many aquatic larve. — 

2244. The remnant of this in the higher animals ap- 
pears to be the allantois, and in the body itself probably 
what have been called the primordial kidneys. 

2245. The combination of the vascular system with 
the animal systems is the sense of touch. 

3. RESPIRATORY ORGANS. 

2246. The respiratory organ is a development of the 
integument. | 
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2247. The perfect organ of respiration is an air-organ 
or dung; combined with the tegumentary system, it is 
a water-organ or dranchia. 

2248. There are dermo-branchi@ or the branchie pro- 
_ per, as in the Worms, Molluscs, Snails, and Crabs. 

2249. Intestinal branchiz in the Holothuriz, consti- 
tuting in the higher animals a sp/een. 

2250. The sexual branchiz are probably the primor- 
dial kidneys. 

2251. The branchize when united with the osseous 
system are the branchial arches of Fishes, which subse- 
quently separate into larynx and thyroid gland. 

2252. The self-substantial development of the integu- 
ment into the respiratory organ is a lung. 

2253. When united with the vascular system or the 
vegetative systems generally, the integument forms the 
tracheal system of Insects. 

2254. The trachez are spiral vessels as in plants. 
2255. The respiratory organ,-united with the motor 

system, is the lung proper, which is situated within the 
thorax, and covered by ribs. 

2256. The proper lung divides also, like the intestine, 
into two parts, into the cystiform, pharyngeal expansion 
of the larynx, and into the pulmonic substance, which is 
equivalent to the stomach, and wherein the analysis of 
the air takes place. 

2257. The trachea, and especially the larynx, is more- 
over an entire thorax, a ribbed skeleton upon a small 
and membranous scale. In the larynx, the animal tho- 
racic structure, consisting of ribs and muscles, resides 
prognosticated. The larynx has originated from the 
coalescence of branchial arches. The ribs are a repeti- 
tion of the branchial arches. 

2258. The diaphragm is a formation, which sidmnits, by 
no reasoning from its anatomy, but only genetically, of 
being explained. Originally, the whole body was only 
an abdomen, upon the external surface of which the 
branchize were appended. A remarkable instance of this 
is at once afforded by the Snails, and also the Fishes. 
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As the gills were converted into lungs, a special body or 
the thorax originated for them, which encroached upon 
the abdomen. Now, the abdominal wall left between 
these two cavities, was just the diaphragm. 

2259. The diaphragm is not a transverse wall or 
septum. The idea of such a cross-rail gainsays all sound 
physiology. It has been the abdominal wall. 

2260. The union of the lungs with the nervous sys- 
tem is the nose. 

2261. The nose is the cephalic thorax; but it has 
also the thoracic contents, or the very lung repeated in 
itself. 

2262. The multicavernous ethmoid bone is the lung in 
the nose, the two nostrils being the stigmata or foremost 
openings of the trachea. The nasal muscles are homo- 
logous to the cartilages of the trachea, and especially to 
those of the larynx. | 

2263. The velum palati is the diaphragm between 
nose and mouth, or between the cephalic thorax and the 
cephalic abdomen. 

Coverings. 

2264. The animal coverings are desiccated respiratory 
organs appertaining to the integument. 

Capillary Vessels. 

2265. The principal function of the vessel is that of 
secretion, whereby nutrition is imparted. This secretion 
must take place in the whole body, in so far as it is op- 
posed to the lung. ‘The vessels then pass over into the 
finest canals, and are called capillary vessels. 

2266. The capillary system of vessels is an organ in 
antagonism to the lung; what enters the latter organ, 
passes out through the former. 

2267. The capillary system of vessels is the property 
of the tegumentary system. It may almost be said that . 
wherever there is integument, there capillary vessels are 
present. The most perfect evolution of capillaries is the 
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integument. It is the proper secernent, in opposition 
to the intestine, which is the absorbent organ. 

2268. Evaporation is the essential tegumentary pro- 
cess. 

2269. The product of the evaporation is mucus. 
2270. In the evaporation, however, the mucus _be- 

comes analyzed by the influence of the air and light. 

Lpidermis. 

2271. The external mucus exuding from the skin 
becomes oxydized, the inferior on the contrary reduced ; 
the oxydized becomes vitreous and transparent. It is 
the Lpidermis. 

2272. With the maximum of oxydation the epidermis 
passes over into a vitreous transparent horn, e. g. scales. 

2273. The scales, which invest the toes and digits are 
called claws, and finally become nails. The finger-nail 
is nothing but ascale, which in this situation has become 
particularly large and strong. 

2274. That which is reduced beneath the vitrified 
epidermis determines the colour of the skin. With a 
demi-oxydation it is uncoloured, appears white. Where 
the integument is thin, the red colour of the blood ap- 
pears through it; such integument is therefore white 
upon the whole, but red in individual places. 

2275. With the most complete reduction effected by 
the highest operation of light, its substratum or under- 
layer becomes black. The mucus passes over into 
reduced carbon. Beneath the vitreous epidermis there 
is thus a metallic pigmentary membrane. 

Hairs. 

2276. Capillary vessels, which simply convey mucus, 
but are elongated singly above and from out the cutis, 
are Hairs. ‘The idea of the hair is a capillary vessel, the 
contents of which are no longer blood, but reduced mu- 
cus. It is an imdifferent capillary vessel. The hair 
is hollow and contains an oil, which determines the 
colour. 



394 BIOLOGY. 

2277. In the hairs the nutritive system is prolonged 
above the body. | 

2278. The hairs and scales are the general terrestrial 
system of the body determined by the air. 

2279. Thus the earth has sprung up into a plant. 
Scales and hairs are like true vegetable leaves, which still 
continue their process in the animal ; they can no longer 
it is true make their respiratory process hold good for 
the animal process itself, but are at present content 
with only oxydizing the material of evaporation. It is 
properly the integument only, not the entire body, which 
respires through hairs and scales. 

2280. The hairs are dried branchial filaments, and 
therefore continue to occupy in Man, those situations 
only where in the lower animals branchiz or tentacula 
are placed. Around e. g. the mouth, upon the head, under 
the arms or in the axille, and around the sexual aper- 
tures. 

2281. The feathers are dried ramified branchiz, pin- 
nate leaves. he 

2282. The hairs participate in the electric process of 
the whole body. 

2283. What determines the colour in the plant, de- 
termines it also in the animal; only in the plant the 
colour is more coarsely precipitated, and nothing there- 
fore glimmers from the interior of the body, but all 
is green. In an animal, however, the colourmg matter 
is transparent, and the interior is thus rendered visible. 

2284. With the external coverings, such as scales, and 
lastly with the hairs, all organs of the trunk, in so far as 
they are derived from what is vegetable, are exhausted. 
The vegetable animal, as trunk, is completed, and we 
must now therefore turn to the sexual organs. 

4. SEXUAL ORGANS. 

2285. The sexual organs are developments of the 
integument upon a higher grade, and combinations of 
the same with the animal systems, like as the blossom is 
a repetition of all vegetative systems. 
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2286. They range in the middle between the vegeta- 
tive and the encephalic animal, and are therefore a 
totality for themselves, or a sexual animal. 

2287. There are vegetative and animal sexual parts. 

I. Vegetative Sexual Organs. 
2288. Are special developments of the intestine, ves- 

sels and branchiz. 

a SEXUAL ORGANS PROPER. 

2289. The proper sexual parts are a repetition of the 
digestive system on its transition to what is animal, or to 
the organs of sense. 

1. Female Organs. 
2290. The female parts are a floral capsule, consisting 

of an ovary or sac, stigma and ova, All higher develop- 
ment takes place, however, through separation of the 
complicated organs and processes. 

2291. The three parts therefore of the gestative sac 
or matrix separate, each part becoming self-substantially 
perfected. ‘The orifice elongates into a cervix or neck, 
which is gradually rendered more distinct from the 
matrix, and in its highest and self-substantial completion 
is called oviduct. 

2292. The matrix elongates also at its cecal extremity 
or fundus, as well as at its open end. The germinal 
bodies also become self-substantial, separate gradually 
from the fundus of the matrix, and are then indepen- 
dent ovaria. 

2293. As in the highest animal formation they also 
assume the animal symmetry, while at first they were 
only single, or manifold, as in the plicated capsules of 
Star-fishes, and therefore remained stationary at the 
number two; so is the ovisac prolonged into two 
long cornua, or trumpet-like tubes, which at the com- 
mencement, indeed, still include the ova, as in Insects 
and Fishes, but are subsequently-left entirely free. 
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2. Male Parts. 

2294. The leaf-formation is elevated to the corolla or 
the male parts in the plant. They are, however, only 
the repetition of the plant upon a higher stage. Hence 
in the animal also the male parts will be upon a higher 
grade of position to the female. 

2295. As the stamina surround the ovarian capsule in 
the plant, so do animal stamina stand around the orifice 
of the oviduct ; as penes. 

2296. In the lowest ovisacs the penes are circularly 
disposed around the orifice; as is exemplified by the 
tentacles of a Polyp; by degrees, however, they are 
resolved, for the sake of symmetry, into two, and then 
project upon the sides of the orifice, as in the Serpents 
and Lizards. In the higher animals the two penes 
coalesce into one. 

2297. This penis situated at the orifice of the oviduct 
is the clitoris. The vagina is separated from the clitoris ; 
but in the male organs they both combine or blend with 
each other, and the vagina becomes the seminal canal or 
that of the penis. 

2298. As the orifice begins to assume a male charac- 
ter, and the external parts to be more forcibly developed 
in the direction outwards, so, on the other hand, do the 
internal parts recede the more, and remain simply as 
ovaria or ovisacs, mm which the ova, instead of being 
formed as such, dissolve into pollen, mucus, or male 
semen. ‘These ovaria, which now secrete semen instead of 
vitelline vesicles, are called testes. 

2299. The testes origmate, while the mucous ova are 
being reduced to primary mucus, or to infusoria. 

2300. What is male originates through an organic pro- 
cess of decomposition or putrefaction of the ova. ‘The 
semen is an organic product of decomposition. 

2301. The semen must contain infusoria. A semen 
which does not contain infusoria, is ovum-like, or femi- 
nine. Except at the time of heat or rut, and thus when 
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the animals have a female character, the semen possesses 
no infusoria, and is in that case simply albumen. 

2302. Semen, which is devoid of infusoria, is incapable 
of impregnation. How can one wretched female ovum 
impregnate or fructify another P 

2303. As the trumpet-like tubes or oviducts belong to 
the ovaria, so are they developed with the testes, and 
now convey semen instead of ova. ‘The female tubes 
become the vasa deferentia or spermatic ducts, the 
uterine cornua, the vesicule seminales. 

2304. Between the vesicule seminales and the vagina 
or the penis the uterus shrivels up into the prostate 
gland, into which the vasa deferentia open, like the ovi- 
ducts do into the uterus. 

2305. As the matrix is the proper female organ, so 
will the spermatic ducts seek to combine with the penis, 

or at least open self-substantially upon the os uteri. The 
testes open either through the spermatic ducts mto the 
vagina, as in Fishes, Reptiles, and Birds, or into the 
penis, as in the Gasteropods, Insects, and Mammalia. 

2306. Male and female parts are therefore perfectly 
homologous, the former having a greater development of 
the external division, the latter of the internal. 

2307. The female parts have undertaken the business 
of vegetation, or that of the viscera, the male that of the 
animal excitation. 

2308. Since the male parts are no new formation, but 
the female parts themselves, only characterized by inter- 
nal arrest, and external increase of development, so 
do male and female parts appear incapable of occurring 
together im any animal. Perfect hermaphrodites would, 
accordingly be impossible ; for where testes are, no ovaria 
could be, because the testes are themselves the ovaria, or 
the latter only changed. 

2309. Hence androgynism would be possible only 
by one ovarium remaining as such, and the other being 
converted into a testis. 

2310. This development appears only possible when 
the two halves of the body are unequal. Asymmetrical 



398 BIOLOGY. 

animals only can be androgynous. In the snails 
one of the two molluscan shell-valves has been more 
largely developed than the other, and therefore one half 
also of the body is greater than the other. On this 
account many hermaphrodites are found among these 
animals, 

2311. Thus, there ought to be no androgynous ani- 
mals with at the same time two ovaria and two testes. 
Nevertheless, this very peculiarity occurs im many of the 
lower organized animals, e. g. the worms. 

2312. Accordingly, the principle of androgynism is in 
general to be found in the want of symmetry. Symmetri- 
cal animals are as a rule dicecious. No hermaphrodite is 
found among the Insects, Fishes, Reptiles, Birds, and 
Mammalia. 

2313. If such occur, they are formations that have 
remained persistent at the lower stage of development, 
or upon the transition of the embryo through the mollusc- 
ous type of organization; they are thus monstrosities, 
or malformations. | 

2314. These malformations also, when occurring in 
the higher animals, can never possess more than one 
testicle and one ovarium. The uterus then ranks midway 
between its condition as such, and that of a prostate 
gland ; the spermatic tube or urethra opens after a female 
fashion below the root of the penis. 

Lmpregnation. 

2315. Since the male sex is related to the female, as 
corolla to capsule, as leaf to stalk, as air to water, and 
as light to matter; so is it related also as integument 
to intestine, as lung to lymphatic vessel, as artery to vein, 
as nerve to flesh or muscle, as Animal to Vegetative. 

2316. Copulation is therefore an zrradiation. 
2317. Already, in the course of the heavenly bodies, 

has the highest act of the animal, that of copulation, 
been preindicated or portrayed. ‘The creation of the 
universe or world is itself nothing but an act of im- 
pregnation. The sex is prognosticated from the beginning, 
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and pursues its course like a holy and conservative bond 
throughout the whole of nature. He therefore who 
so much as questions the sex in the organic world, com- 
prehends not the riddle or problem of the universe. 

2318. If the female parts have effected a complete 
transition into the male, so are the sexes necessarily 
separate and distinct. 

2319. Since the male parts are the female that have 
been more highly developed, so there resides in the 
latter the constant conatus or effort to convert them- 
selves into the male. 

2320. This metamorphosis, or conversion, is, however, 
no longer possible in the female parts, when already 
finished or fully formed, but is only attamable in a 
new attempt being made upon their part, to transform 
the fiuid mass into ova. 

2321. Gestation or pregnancy is none other than the 
propensity of the Female to convert itself into the Male. 

2322. The foetus is the male in a female, or the foetus 
is the male sexual parts im the female. 

2323. In idea, every foetus should be male. But, if 
mascularity be attained with the first production, then the 
second necessarily subsides into the female. In this 
manner there of necessity origmates an equiponderance 
in the number of both sexes. | 

2324. Moreover, if the sexual parts be regarded accord- 
ing to their proper signification in the animal, they are the 
upper intestinal system, as it has been developed in the 
mouth, and that indeed in such a manner, that the female 
parts are the vegetative form or the oral cavity, the male, 
the animal form, or the tongue with the salivary glands ; 
the former represent the process of deglutition, the latter 
that of taste. 

2325. Into the uterus or into the prostate gland the 
excretory ducts of the sexual glands, or the spermatic 
canals and oviducts, pursue a convergent course, like the 
salivary ducts do into the oral cavity. 

2326. The testes, as also the ovaria, are forebodent of 
the salivary glands. The semen and oviducts are sali- 
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vary ducts; they open by twos and symmetrically. 
Semen and ova are secreted like saliva. Semen and ova 
have also a salivary function, though of this the former is 
endowed with more than the latter. 

2327. The ova correspond, as being an object of the 
semen, to the object of the saliva, which is the food or 
aliment. ‘The saliva imparts to the bole or mouthful of 
food its first animal signification ; it renders it for the 
first time capable of passing over into animal organs; it: 
impregnates the morsel. The semen renders the ovum 
capable of effecting the transition ito an animal; it 
spits upon the ovum. 

2328. Impregnation is a process of smearing with 
saliva, conception a process of deglutition. 

2329. Pregnancy is a process of digestion and forma- 
tion of blood. 

2330. If the internal sexual parts denote the internal 
visceral parts of the mouth, so must the external parts of 
the one correspond to the external of the other. 'The 
labia pudendi correspond to the lips, and the clitoris to 
the tongue, which is more perfectly represented in the 
penis. Both tongue and penis consist of two halves ; in 
cases where the former is fissured or divided, the latter is 
so also, as in the Serpents and Lizards. In many ani- 
mals, as the dogs and other Mammalia, there is likewise 
a bone in the penis, which corresponds to the os hyoides 
or linguale. The salivary ducts have combined with 
the penis; or, taken in a more strict ‘sense, it may be 
said, that in the penis the tongue has coalesced with the © 
oral cavity, so that both form a canal,—that of the penis, 
into which the salivary ducts (vesiculz seminales) open. 

2331. The sexual passion or venereal desire is a gus- 
tatory process of the sexual animal, the copulation being 
at one and the same time a matter both of taste and 
deglutition. 

3. Germ or Embryo. 

2332. In the embryo the whole animal already resides 
in miniature, as does the plant in its seed. 

— ee . 
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2333. The embryonic intestine is the vitellus or 
elk. 

: 2334. The embryonic integument is the amnion. 
2335. The embryonic vascular system is the chorion. 
2336. The embryonic sexual system is the allantois. 

‘The above propositions can only be perfectly developed in 
the physiology. 

b. VASCULAR ORGANS OF THE SEX. 

2337. The hematopoietic or blood-preparing vascular 
system is the lung; the blood-destroying, exsecernent 
vascular system is the kidneys. ‘The kidneys are the 
lung reversed. The liver decomposes the venous, the 
kidneys the arteriose blood. 

2338. The sidneys are the individualized vascular 
system of the sex, as the liver is that for digestion. They 
accord with the liver in their glandular structure, in the 
renal pelvis, which is like the gall-bladder, in the ureters 
that resemble the biliary ducts, and lastly, in the general 
signification of the urine as a product, wherein the whole 
organism, the whole blood-system has been excreted, 
like the bile, in which the venous blood undergoes the 
same process. 

2339. Every disturbance of the digestive function 
acts in a striking and very direct manner upon the urine. 
The jaundice is apparent in urine; and what else is 
diabetes than a malady analogous to diseases of the 
liver? In urine we recognize what the bile has done 
with the food; the urime is the fluid nutritive system, 
and consequently the fluid organism “in toto;” the sexual 
blood, or sexual bile. 

2340. The urine is the purest mirror or reflex of the 
bodily condition, and hence ourology or the doctrine of 
urine is of the most universal importance in semeiotics or 
symptomatic pathology: the ureters correspond to the 
tracheal branches or bronchi; thus, the urmary bladder 
to the trachea; the urethra to the larynx. 

2341. In many animals the ureters open directly into 
the cloaca, as in many Fishes, Reptiles. 

26 
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2342. By degrees the cloaca is retracted towards the 
ureters, and then originates a cloaca, which is both ure- 
thra and urinary bladder, as in Birds. ; 

2343. In the higher animals, where a perfect ourocyst 
or urinary bladder has been evolved, the urethra opens 
into the anterior wall of the vagina, in front of which the 
urinary bladder then lies, in a similar manner to the tra- 
chea in front of the pharynx. 

2344. In many Fishes the urmary bladder is absent, 
their pulmonic sac being also but feebly developed and 
only remaining as an asymmetrical swimming-bladder— 
the ureters too open directly into the cloaca, just as the 
swimming-bladder opens into the oesophagus. The pha- 
rynx of Fishes, as bemg surrounded by the branchial 
arches, is at once pharynx and larynx, like as in many 
animals cloaca and urmary bladder are of one and the 
same kind. 

2345. In many Reptiles (such as the Tortoises and 
Frogs) the urmary bladder gives off two ceca or blind 
sacs, as 1s the case in the larynx of many apes. | 

2346. In the Bird the two cul-de-sacs of the urinary 
bladder are much more developed and have assumed the 
form of two cecal intestines, so that they have been 
actually viewed as such, and their number two been 

assigned as characteristic of the bird, the other animals - 
meanwhile having only one. ‘The ceca intestinalia of 
Birds are the lateral and upper extremities of the urmary 
bladder. ‘The true cecum of the bird is the vitelline 
canal or duct, just as in the fishes and all higher or- 
ganized animals; this being distinctly retained im the 
aquatic birds. 

2347. In the Bird the rectum properly opens into the 
urinary bladder between the two blind sacs or ceca, and _ 
that indeed with a regular vulva, which is a sphincter 
muscle. 

2348. The cloaca of the Bird is an urimary bladder, 
into which the anus opens. 

2349. The orifice of the cloaca is properly that of the 
urethra; ova and feces are moistened with urme. Ina 
bird both these egesta are combined. 
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2350. Like the urethra, so is the trachea mem- 
branous in Fishes, and in most Reptiles also. 

2351. Urinary bladder and urethra stand in sympa- 
thetic relation with the trachea and larynx, and have 
also similar diseases, such as catarrh, inflammation, &c. 

2352. The proper proof, however, of the urinary blad- 
der belonging to the respiratory system resides in its 
genesis. It proceeds from the allantois, which in Birds 
is a decided organ of respiration, a branchia. 

2353. Out of this urmary bladder issue in the embryo 
what have been called primordial kidneys, which shrink 
or dwindle down at a later period, but have entirely the 
structure of branchiz. 

2354. Here then is a sexuo-respiratory process, which 
corresponds to the anal respiration, upon a higher stage, 
of many worms and aquatic larve, e. g. Holothurie and 
Libellule. This anal respiration is in its signification a 
sexual respiration. 

2355. Even inthe acephalous Mollusca and Snails the 
respiratory openings are almost always situated in the 
proximity of the anus; their respiration is still a sexual 
respiration. 

2356. For the first time in Insects it becomes a re- 
spiration of the trunk; and for the first time in the higher 
animals a truly animal, namely, a cephalic respiration. 

2357. The urmary system is a double system ; it con- 
joins in itself the two highest galvanic processes, that of 
secretion and excretion. 

2358. Secretion is an hepatic character, excretion a 
pulmonic character. Secretion belongs to nutrition, 
excretion to respiration. Excretion is an exspiration, 
secretion an influx or infusion. Secretion is related to 
excretion as water is to air, as liver to lung, as basis to 
oxygen. 

2359. Secretion takes place, e.g. of bile and saliva, in 
so far as the processes of the body, especially those of the 
digestion, are promoted. Excretion is only effected in so 
far as that the organs, into which what is secreted enters, 
may obtain a tracheal signification, i.e. evaporation. All 
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excretory orifices are in a certain sense larynges or tra- 
cheal orifices. Thus, this relation between secretion and 
excretion would have been discovered without recourse to 
conjecture being had upon our part. 

2360. The urine is “ par excellence” a double product 
of this kind. It is secreted in the kidneys for simply 
one object, like the bile. It is excreted, because it 
belongs to the sexual system, which is essentially exse- » 
cernent. . 

2361. The object or purpose of the urine has not been 
subverted in all animals. In Birds, where the urinary 
bladder and intestine are confluent, the urme enters like 
the bile into the intestine, at least at a spot where there 
is intestinal matter, which it renders fluid. 

2362. In Insects and Snails it appears to invest as a 
mucus the ova, and serve for their attachment. The 
same appears to hold good of the spider's web. What 
has been called purple juice and ink (in the Cephalopods) 
ranks probably in the signification of urine. 

c. SEXUAL INTESTINE. 

2363. The sexual intestine is the colon or large intes- 
tine, which, in this respect, belongs to the sexual system, 
as has been indicated at § 2171. 

Il. Animal Sexual Organs. 

2364. The bones of the sex are the feet with their 
appurtenances, such as the pelvis with the lumbar, sacral 
and coccygeal vertebree. ‘The muscles, as well as the 
nerves, are self-understood. But of these we will speak 
in the sequel. 

B. ANIMAL ORGANS. 
2365. All organs, which are purely animal, are pene- 

trated or traversed by the nervous system, just as the 
lower systems are by the tegumentary formation. No 
higher organ is the wholly pure evolution of oze system, 
but the systems ever combine with each other; and this 
combination, when individually represented, constitutes 
the organ. 
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2366. Organ is distinguished from system in not pur- 
suing its course through the whole body, nor consisting 
simply of one and the same mass, but by its occupying 
a definite part of the body and being composed of several 
systems. 

2367. Every organ has therefore a special and specific 
function also. 

2368. The systems of animal life divide only into two 
kinds of organs, into those of sensation and those of 
motion, into the solar and planetary, or central and 
peripheric. | 

a. MOTOR ORGANS. 

2369. Bone and muscle are not societies, but only 
poles of one system. ‘There is therefore no mere bony 
organ, and no mere muscular organ. Meanwhile we will 
here regard them in particular or “per se.” 

1. Osseous Organs. 

2370. The first bones were branchial arches or tra- 
cheal rigs. When the lungs were developed from the 
branchiz, the branchial arches were repeated as ribs or 
pulmonary arches. Lastly, should bones be formed, which 
are to be wholly in the service of the animal or the nerv- 
ous system, so also must they be wholly liberated from 
the vegetative organs, and become self-substantial, i. e. 
have nothing else to do, but move. Free motor organs 
can be none other than ribs that have become free. 

2371. These free ribs must inclose the respiratory 
organ, which has become an organ of animal life or the 
imtegument; they are the members or /imés. If we 
think of ribs, whose office is no longer to inclose lungs, 
which must no longer be subservient to the uninterrupted 
vital motion of respiration, and which are no longer united 
by pleura into a closed bladder or sac—will not such 
simply retain the self-substantial voluntary motion in 
themselves ? will they not abandon the inferior cystic 
form, and represent the same, though but ideally and 
voluntarily ? will not such a thorax open in front, like the 
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intestine has opened at its nobler extremity P—will 
not such ribs be members, arms, digits? ‘lhe members 
or limbs are the members of the trunk, or ribs that have 
opened in front; they are the thorax that has opened in 
front; and hence are nothing new, but only something 
emancipated or set free. Such ribs can be none other 
than motor organs; for they were previously nothing: 
else. ‘Then, however, they performed motion in the 
service of the viscera; at present, where they are absolved 
from this service, they execute it only m accordance to 
the will of the head, simply according to its will, for they 
are verily nothing more than motor ribs. Where, how- 
ever, or in what region of the body will the ribs attam 
unto such freedom? Without doubt, m the neighbour- 
hood of the head, and thus at the very spot where the 
lungs derive one of their extremities. The limbs are 
therefore cervical ribs. 

2372. The arms are a thorax, consisting quite purely 
of bone and muscle, and represented as isolated or 
detached from the viscus, or the lung; on this depends — 
their nobility, or, in other words, upon what is vege- 
tative having been wholly left behind. 

2373. The arms, when clasped together by the fingers, 
are a thorax without viscera, without heart and lungs ; 
they are destined to inclose a whole body in the em- 
brace. 

2374. By an embrace that which is embraced has 
been made our viscus; it has been adopted as our ani- 
mal heart, and as our animal vital organ —or lung. ‘The 
embrace has an exalted physiological signification, and 
precisely that which it unconsciously possesses in the state 
of pure love. Nature always thinks more nobly than 
we do. We follow blindfold her beautiful regulations, 
and she rejoices in the sport. 

2375. As the fundamental number of the branchize is 
five, so also must the limbs represent five ribs; they split 
into five digits or fingers. ‘The feet of the Crustacea 
and Insects generally do not correspond to our feet ; but 
to our fingers. The lower organized animals have only 
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toes, no feet. The five thoracic feet of the crab corre- 
spond to our fingers ; its five abdominal feet to our toes. 

2376. There are three limbs in accordance with the 
three totalities of the body, truncal, sexual, and cephalic 
members, or arms, feet, and jaws. | 

2377. The members of the body or trunk belong to 
the thorax, because it is the respiratory system. The 
abdomen has no members; what have been so-called, are 
in their signification sexual limbs. 

2378. Had the animal no sex, it would have no pos- 
terior limbs. 

2379. As the three lower cervical and the two upper 
dorsal vertebree belong to the arms, so also they appear 
to commence with five ribs, but then to become arrested, 
and again emerge to perfection in the digits. 

2380. The shoulder appears to consist of five ribs, but 
this does not as yet admit of being clearly pointed out. 
Meanwhile, it is certain that the scapula, acromion, and 
coracoid are particular bones, to which may be added the 
clavicle. 

2381. The middle finger is the elongated radius, and 
is therefore the longest or radial digit. It is that which is 
persistent, if only one finger has been left, as in the 
horse. The ring-finger is the ulnar finger. It is that 
which, along with the former, appears in the bi-ungulate 
animals ; the spurious or dew-claws are the auricular and 
index-finger ; the thumb is the last ramification, is there- 
fore always arrested, and frequently present only as a 
wart-like excrescence or papilla. 

2382. All animals, which have true digits, are fur- 
nished with five of them, more or less completely developed. | 
If what has been called the metacarpal bone of the thumb 
be numbered, which it must, as a digital articulation or 
phalanx, every finger has thus one carpal bone, and each 
bone of the fore arm also one. ) 

2383. The sexual members or feet correspond in all 
their pieces to the arms: the pelvis is the shoulder 
repeated ; and certainly, the iliac bone is equivalent to 
the scapula, the ischium to the coracoid process, the 
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os pubis to the acromion, the marsupial bone to the 
clavicle. | 

Cephalic Members. 

2384. Both pairs of limbs are repeated in the head, 
because in it the whole trunk is repeated; the upper 
jaw corresponds to the arms, the lower jaw to the feet. 
Each jaw consists of two members, which are ankylosed 
in the higher animals at their point of meeting or in 
front, but in Fishes are partly, and in Insects completely, 
separated. 

2355. Each jaw consists of the same bony divisions 
as the limbs of the trunk, of scapula, humerus, and fore- 
arm ; or of pelvis, femur, and tibia. This is easily to be 
demonstrated in Birds, Reptiles, and Fishes. 

2386. The digits are repeated in the teeth. Th 
teeth are claws. | 

2387. There are therefore five kinds of teeth, which 
correspond to the five digits. The thumb becomes the 
canine tooth; the mdex-finger the carnivorous; the 
middle finger the incisor, the rimg-finger the premolar, 
and the little finger the tuberculous molar tooth. 

2388. The intermaxillary with its mcisor teeth belongs, 
as well as the palatal bones, to the pharynx; and isa 
visceral or intestinal maxilla. 

2389. The lower animals therefore, as the Fishes, have 
almost nothing but intermaxillary and palatal teeth. 
They act principally upon the lingual teeth. The rep- 
tiles have still palatal teeth, which higher up im the 
vertebrate series disappear. 

Symmetry. 

2390. As the cervical ribs have nothing more to 
inclose, have no longer to respire, but only to move ; 
their symmetrical development is thus undelayed. The 
symmetry is at first wholly attained by the act of open- 
ing or apertion. 

2391. The limbs are the most symmetrical organs. 
They are symmetrical in each smallest part, and these 
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parts again assume a symmetrical arrangement in regard 
to each other. They are the ideal of symmetry. 

2392. They are, however, the free livmg symmetry. 
They can create by their motions symmetrical forms. 
The symmetry consists chiefly in, and has been produced 
only by, the motion. 

2393. The symmetry of the motion is the most exalted, 
for it is that which is endowed with life. The symmetry 
of the form is that which is dead. 

2394. The symmetry of the form appertains to in- 
organic nature, the symmetry of the motion is the pro- 
perty of animals. 

2395. Dancing and acting are the highest organic 
symmetrical movements, and also the highest symmetries. 
They are the symmetry of the motor members, wrought 
by motion. 

2396. Music is a much higher symmetry of motion. 
2397. Speech is the highest spiritual symmetry ; it is 

the dance and histrionism of the spirit or mind. 

2. Muscular Organs. 

2398. The muscles are everywhere attached to the 
bones, and help to form with them the same set of 
organs. 

2399. The muscles of the larynx are therefore the ante- 
types of the costal muscles, these of the member-muscles, 
and the dorsal muscles of the scapular and pelvic 
muscles. 

2400. The muscles of the limbs are found ina state 
of treble repetition. That the muscles of the arm and 
leg are of one kind, admits of being demonstrated with 
tolerable facility. But it is necessary, that in doing this 
regard be paid to the ligaments. 

2401. The ligaments are only stunted muscles. With- 
out bringing them into account, the muscular system does 
not admit of being explained and understood. 
_ 2402. The crural muscles are again found in the lower 
jaw. 

2403. The brachial muscles, on the upper jaw or face, 
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2404. The movements of the facial muscles corre- 
spond to those of the limb-muscles. Upon this depends 
the interpretation of dumb-show, or the art of physi- 
ognomy. 

3. Nervous Organs. 

2405. Nervous organs are liberations of individual 
parts of the nervous system, and their endowment with a 
peculiar function or sensation. 

2406. The liberations of the nerves are combinations 
with the other anatomical systems at the spot where they 
have attained their highest evolution. 

2407. Hach system, however, has its peculiar process. 
Through the reception or adoption of the systems into 
the nervous system, a peculiar sensation must therefore 
originate. 3 

2408. Peculiar sensations are sensations of sense. 
2409. The combinations of the anatomical systems 

with the nervous system, whereby the former have been 
subordinated to the latter, are consequently sensorial 
organs, oY organs of sense. 

2410. In the sensorial organs the processes of the 
several systems attain unto sensation. ‘They are brains 
of the anatomical systems. 

2411. There are as many senses as there are different 
anatomical systems, and consequently senses belonging 
to vegetative and animal life. 

2412. The number of vegetative systems is 3; the 
vascular, intestinal, and pulmonary system. 

2413. The most complete combination of the vascular 
with the nervous system is the integument—constituting 
the tegumentary sense, or sense of feeling. 

2414. The most complete combination of the intes- 
tinal system with the nerves is the tongue—intestinal or 
gustatory sense. 

2415. The most complete combination of the lungs 
with the nerves is the nose—pulmonary or o/factory 
SCNSC. 
. 2416. Among the three animal systems, bones and 
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muscles produce, from their association, only one action— 
the motion. ‘The most complete and perfect. combina- 
tion of the motor system with the nerves, is in the ear— 
osseo-muscular or auditory sense. 

2417. The nervous system has become a self-substan- 
tial organ in the eye—the nervous, or visual sense. 

- 2418. There are therefore only 5 senses; they. are 
none other than repetitions of the anatomical systems in 
the sensation ; they are the highest developments which 
‘are possible in the lower systems, being the blossoms or 
heads of such systems. 

2419. These systems are, however, processes of the 
universe taken up into the organization. In its organs of 
sense, the processes of the universe are thus felt or per- 
ceived. ‘The senses are world-organs, and are therefore 
placed in contact with the world, or occupy an outward 
position. 

2420. The vascular system is the nutritive system. 
In it the blood coagulates into the solid parts of the 
body. The feeling-sense is therefore sensible of the 
nutrition or rigidifying process of the body. Now, the 
Solid of the planet is the earth. The sense of feeling 
perceives therefore opposition—it is an earth-sense. 

2421. The function of the intestinal canal is digestion. 
In taste, the process of digestion is felt. But digestion 
is a solvent, a hydrapoietic process; in taste the water is 
therefore felt-—it is the water-sense. 

2422. Respiration is a process of oxydation. In smell 
the respiratory process is felt. Oxydation is, however, 
an air-process—it is azr-sense. ‘Thus do the three vege-— 
tative senses feel the elements of the planet—are pla- 
netary senses. 

2423. The animal systems are symbols of the ether, of 
the gravity with the heat or motion, and of the light. 

2424. The motion is only moved matter, and thus a 
combination of the muscular and osseous system. ‘The 
ear therefore perceives the motion of the primary matter, 
or the atomic motion—it is gravity-sense, ether-sense. 

2425. The light is the tension-process of the ether; to 
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see, 18 therefore in an organism to emit light or shine— 
light-sense. 

2426. The signification of the senses is twofold ; they 
are anatomical systems which have become nerves, and on 
that account also e/ements that have attained unto sensa- 
tion. 

1. Sense of feeling—vascular, tegumentary, nutritive 
sense, earth-sense. 

2. Gustatory sense—intestinal, digestive sense, water- 
SENSE. 

3. Olfactory sense—pulmonic, respiratory sense, «r- 
SENSE. 

4. Auditory sense—osseo-muscular, motor sense, e/her- 
SENSE. 

Matter-Sense. 

5. Visual sense—nervous, tension-sense, light-sense. 
2427. The sensorial organs are not simply combina- 

tions of the anatomical systems with the nerves, but also 
with the bones and muscles. These have been entirely 
taken up into the signification of the animal body. 

24.28. Each sense has its own nervous, osseous, and 
muscular system. 

2429. The sense of feeling has its bones and muscles 
in the limbs. 

2430. The sense of taste, its bones in the lingual 
bone, its muscles in and upon the tongue. 

2431. The sense of smell, its bones in the nasal bones, 
its muscles being frequently very much developed in the 
snout or proboscis. 

2432. The sense of hearing, its bones in the auditory 
ossicles, its muscles in the auditory conch. 

2433. The sense of sight, its bones in a ring sur- 
rounding the sclerotic coat and in the eyelids, its 
muscles in the ocular muscles. 

24.34. Besides the proper sensorial nerves, each organ 
of sense is provided with nerves for the motor system 
and for the vegetative systems, especially those of secre- 
tion. 

a — 
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2435. The integument has, besides the nerves of the 
tactile papille, vascular and motor nerves. 

2436. The tongue is supplied with nerves of motion 
and digestion, and has therefore three pairs of nerves. 

2437. The nose receives motor and respiratory nerves 
from the fifth pair. 

2438. The ear has likewise three kinds of nerves; the 
auditory nerves, facial nerves, and a branch from the 
fifth pair, not to mention those that are distributed to 
the auditory conch. 

2439. The eye has, in addition to its wholly special 
motor nerves, a number of others, which superintend its 
vegetative systems, such as the iris and the secretions of 
the humours. 

a. VEGETATIVE SENSES. 

1. Vascular Senses. 

2440. All senses are only conditionated by the peri- 
pheric nervous mass because they are combinations 
of the nervous mass with the blossoms of the inferior 
systems. 

2441. The most general system of the animal is the 
vascular system, which is represented externally as 
integument. ‘The animal was in the commencement 
nothing but integument, and this again naught but 
vascular and nervous mass, so that the whole integument 

“was thus an organ of sensation. 
2442. Through the integument the animal becomes 

an individual, or a something distinct from the aggregate 
of nature. Now as the integument is principally the 
organ of sensation, so is the primary sensation that act, 
by which the animal is distinguished from nature. The 
tegumentary sense is the sense of distinction, of limitation. 

2443. ‘Through the act of discriminating, a something 
foreign or extraneous is granted us. The immediate 
perception of what is extraneous, is called feeling. 
Tegumentary sense is sense of feeling. 

2444. The feeling-sense is the first in the animal. 
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2445. It is that which is general in the animal. 
2446. The whole animal is naught but a sense of 

feeling. 
2447. Out of the feeling-sense all other senses must be 

developed, just as all other systems are developed out of 
the tegumentary formation. 

Organs of Touch. 

2448. Where, however, the skin has attained to a 
higher grade of formation, or where it has combined 
with higher systems, there also will the sense of feeling 
be supplied by the former. 

2449. The combination of the integument with the 
osseous and muscular system, and with a nervous system 
of its own, takes place in the limbs. Since the motor 
members are only a liberated thorax, so no other sense 
can belong to them but that of feeling, which the thorax 
previously possessed. 

- 2450. But these sensitive organs are moved, and 
therefore voluntary organs, digits, or former branchie. 
Moveable or voluntary organs of feeling are called factile 
organs. ‘The feeling of the motor members is touch. 

2451. The highest feeling necessarily consists in 
touching, because it has in that become active, while be- 
fore it was only passive. 

2452. In the situation of the sensitive papille, the 
origin of the digits from respiratory organs admits of 
being still recognized. They are arranged in spiral lines 
upon the points of the fingers. 

2453. The sexual organs belong as tegumentary de- 
velopments to the sense of feeling. ‘There is no special 
sexual sense. 

2. Intestinal Sense. 

2454. Opposite to the general feeling or the integu- 
ment, the function of the intestine is evolved. In the 
trunk it is simply busied with its own processes; when 
it first mounts or ascends into the head, it becomes sub- 
ordinated to the nervous action. 
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2455. The combination of the intestine with bones, 
muscles and peculiar nerves, is presented in the tongue. 
This is the sensitive organ of the intestine. 

2456. The tongue is a feeling-sense in water, just as 
the skin was that in the air. For it is the blossom of the 
digestive process. ‘To the tongue therefore belongs the 
digestive or water-organ of the mouth, which is con- 
stituted by the salivary glands. 

2457. The sensation of what is fluid in its chemical rela- 
tions is called faste. Gustation is not a peculiar process, 
but obviously only the nervous commencement of the 
digestive process. On that account also the gustatory 
sense still lies concealed in a cavity. The whole buccal 
or oral cavity still belongs to the sense of taste. 

2458. As in the sense of feeling the motor system 
still predominates, so does it also in the tongue, as being 
the second sense, which has been liberated from the plant. 
The nervous mass is in this sense not preponderant over 
the muscular and bony mass. 

2459. The tongue is still to be regarded as an organ 
of touch, though one in which the flesh or muscle has 
gained a mastery over the bones, while in the true tactile 
organ the bones determine the principal forms and 
functions. The tongue is a nervous organ in the 
muscle, the hand is such in the bone. | 

2460. The hyoid or lingual bone is none other than 
the first branchial arch, and consists pretty nearly of the 
same pieces as the arm. | 

2461. Compound lingual bones, such as occur in 
many Reptiles, have originated from coalescence of several 
branchial arches. | 

2462. Like the limbs, so is the tongue originally a 
double organ. In most Reptiles it is longitudinally fis- 
sured. Such animals have usually also a double penis. In 
all animals the tongue is divided into two moieties, 
which are only connate by means of suture. The penis 
also consists of two connate penes. 

2463. As in the tegumentary sense, the nerves could 
not be peculiar or special in kind, but took their origin 
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from all parts, and particularly from the spinal cord, so 
also is this the case with the intestinal sense, which is 
still only an internal tegumentary sense. ‘The lingual 
nerves proceed from several situations, and that too from 
the upper part of the spinal cord. 

2464. The oral cavity also consists, properly speaking, 
of mere tactile organs, which have been repeated in the 
head. Thus, there are tactile organs which are subservient 
to the gustatory sense, in biting, chewing, and swallowing. 

2465. The lips are tactile organs upon the threshold 
or brink, as it were, of the gustatory sense. | 

2466. In the oral cavity, however, the glands of the 
intestinal canal are repeated. The salivary glands secrete 
fluid, like the pancreatic glands. 

2467. The sense of feeling is present in all animals. 
They are only animals by virtue of it; but the sense of 
taste appears to be first formed at a later period, after 
the intestine has separated from the integument; in the 
animals that have no intestine, its existence is proble- 
matical, and even in Fishes and Birds it is but poorly 
developed. 

3. Pulmonic or Lung-sense. 

2468. When the respiratory organ is hoisted up ito 
the head, and there becomes an organ of sensation, it 
passes over into a sense. 

2469. That the nose is the thorax, together with its 
viscera, repeated in the head, has been already remarked. 
The many convolutions of the turbimated or olfactory 
bones correspond to the ramifications of the trachea; the 
nasal cartilages to the tracheal or laryngeal rings; the 
olfactory membrane to the pulmonic vesicles. | 

2470. The process of the lungs repeated in the head 
becomes smell, like that of the intestme became taste. 
The olfactory sense is the highest blossom of the arteriose 
vascular system or the branchial net. On this account 
the olfactory membrane is the most delicate, and the 
densest tissue of arteries and veins. 

24.71. The nose is related to the mouth, as the tho- 
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racic is to the abdominal cavity ; the olfactory membrane 
to the tongue, as the lung is to the stomach. It isa 
cephalo-thorax. The nose is not therefore so completely 
closed as the mouth, but is opened through the two most 
anterior air-holes or spiracula. ‘The nasal apertures or 
nostrils are the last persistent remnants of the spiracula, 
after all those upon the sides of the body have been 
closed up. 

2472. It is the last organ of sense, which has been 
evolved from the trunk. It is therefore nobler than the 
two others, and has also a nobler object, the air. 

2473. The nerves of the olfactory organ are peculiar 
to it, and are encephalic nerves. As the sense of smell is 
the pulmonic or arteriose sense ; so also does the arteriose 
substance of the brain combine with this organ. The 
olfactory nerves consist of cineritious or gray substance, 
and are only prolongations thereof. 

2474. This is the only phenomenon of the kind met 
with among all nerves, but it is commensurate with the 
character or signification of this organ. A sensible pul- 
monary organ can only have arteriose nerves. As the 
liver is throughout venous, so is the nose throughout 
arteriose in quality. 

b. ANIMAL SENSES. 

2475. It now only remains for us to consider the 
motor and the sensitive system proper upon their highest 
stage of development. ‘The motor system, when repre- 
sented in the nervous system, is*a peculiar organ of 
sensation, as is likewise the nervous system itself upon 
attaining its highest state of development: 

4. Osseo-Muscular Sense. 

2476. The lowest condition of the motor system is 
the limbs, which represent no peculiar sense, but only 
the sense of feeling refined or set in motion. This motor 
system ascends into the head, and there no longer exercises 
its motive powers in prehension, progression, &c., but 
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solely unto sensation. Now, a system, which converts its 
function into that of sensation, is a sense. 

2477. The sensorial organ, which simply through 
motion, or a resistance presented to that of the atoms, 
produces sensation, or wherein the motion as such is 
felt, is the Har. . 

2478. The ear is none other than the ultimate deve- 
lopment of the bone and muscle, when they are brought 
under the direct dominion of the nerves. 

2479. The auditory ossicles are the limbs subtilized or 
refined in character. They have joints, are provided 
with muscles, and move exactly like the limbs. It may 
be said; that the stapes is the scapula, the incus the 
humerus, the malleus the fore arm, and the concha with 
its cartilages, the hand with its digits. 

2480. The ear, like the bulk of the limbs, has origi- 
nated from branchie. In Fishes, the auditory ossicles 3 
have degenerated into the branchial opercula. 

2481. The ear-trumpet (or Eustachian tube), which 
opens into the mouth, is the internal branchial aperture. 

2482. The motor system, however, belongs to the 
trunk, whose viscera are repeated also in the ear, or 
in a cavity which has been called its labyrmth. The 
three semicircular canals appear to correspond to the 
intestine, the cochlea to the trachea. 

2483. The ear has not only a nerve, but likewise a 
brain, of its own. 

2484. The cerebellum is the auditory brain, and from 
it the acoustic nerves.take their rise. For, since the ear is 
the sense of the whole motor system, and consequently 
of half the animal, it inevitably follows, that an appro- 
priate or special nervous mass must be developed for it, 
just as the myelon or spinal chord has been for the trunk. 
An organ, which is so constantly active, must necessarily 
have a large nervous mass. ‘The cerebellum is conse- 
quently not a brain in the general sense, but one which 
is wholly individualized. It participates im the motion, 
which, as sound, is transmitted to the animal. 

2485. By its signification as well as by its own 
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brain, the ear gives us to recognize its elevated rank 
above the other senses. 

2486. The ear must stand in relation with the body’s 
limbs. 

2487. The ears first make their appearance in animals, 
associated with a tolerable development of the limbs. 
With the exception of a few instances, the ears first be- 
come apparent in Fishes, being in them at least furnished 
for the first time with true ossicles and semicircular canals. 
The ear, like the limbs, with which it constantly main- 
tains a parallel course, is very slowly perfected. In the 
Fishes which have only fins (as instruments of locomotion) 
it is wholly concealed within the cranial bones; in the 
Reptiles it emerges or is more exposed to view ; but for 
the first time in Birds and Mammalia where, generally 
speaking, the limbs also are first perfected, it attains its 
completion ; in them only is the cochlea fully developed, 
and an auditory meatus which opens externally. 

3d. Lervous Sense. 

2488. In all lower organs, and even in the senses 
which have hitherto been commented upon, the nervous 
system was not the chief, but only the coordinate agent. 
It has only by its conjunction with, assisted in elevating 
the character of, other systems, so that their material 
might be converted into spiritual processes. But the 
nervous is also a self-substantial system, and must there- 
fore attain likewise a free development: 

2489. With the highest organs of the nervous system, 
the relation which has been hitherto maintained, must be 
reversed. The inferior systems will now be the co- 
ordinate agents. 

2490. The highest nervous organ can only possess 
that function, which is originally peculiar to the nervous 
system, 1. e. the most delicate polarization, the light- 
function. There is the Light-sense. 

2491. The eye is nothing but a nervous system repre- 
sented in a state of purest organization, just as the ear 
was the purest system of motion. 
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2492. In the eye it is the brain itself, which expands, 
in order to turn unto or face the light. 

2493. As the ear has its own brain, so also has the 
eye; the cerebrum is the optic brain. (Hd. 1st, 1811. §. 
2317.) This is the rationale of our having two brains. 

2494. Now the cortical or gray substance has been 
already diverted from the cerebrum to supply the olfac- 
tory sense. Its medullary or white substance remains 
for the eye. The medullary brain is the optic brain. 
The medullary is consequently the nobler part of the 
nervous system. 

2495. ‘The brain’s medulla is homologous to the light ; 
its exterior or cortical portion is related to the material 
light, the air. 

2496. The eyeis only a medullary brain, posited peri- 
pherically and in a nervous manner. ‘The brain itself 
has elongated and become integument. 

2497. The visual membrane (or retina) is the cerebral 
substance cystically expanded. It must be regarded as 
being originally a closed bladder or cyst. (Hd. Ist, 1811. 
§. 2321.) 

2498. The optic nerve is itself hollow, and unites 
the cerebral with the orbitar cavity. 

2499. The vitreous body, which fills out the cyst of 
the retina, is the cerebral medulla which has become trans- 
parent, or a semi-fluid albuminous mass. 

2500. The sclerotic coat of the eye is the continuation 
of the brain’s dura mater. 

2501. The vascular or choroid coat of the eye is the 
continuation of the encephalic pia mater. All parts 
of the brain have been consequently continued into the 
eye. 
: 2502. Now, what the brain is for the earthly body, 

that also must it be for the eye. The eye is not simply 
brain, but a representation also of the whole body. 
The brain can, forsooth, be nowhere without its body ; if 
therefore it is elevated into the eye, so also must it take 
up and elevate the body along with itself. 

2503. The eye is an entire body, a whole animal. 
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Again, in the next place, the animal systems, such as 
limbs, thorax and abdomen, have been most distinctly 
represented in it. The light is seized, respired, digested, 
and hence felt by the eye. 

2504. As the light represents chaotically the whole of 
nature, but this material nature enters completely into 
the animal through the processes of the trunk, so does 
the light enter it through the eye. The eye is the chaotic 
representation of all material processes of a body. 

2505. The limbs or members of the eye are repeated 
in the ocular muscles and the sclerotic or bony rmg; in 
many Fishes the eye stands upon a flexible pedicle, as 
in the Crabs. The ocular muscles move the eye in diffe- 
rent directions like a hand. 

2506. The sclerotic corresponds to the corium, the 
cornea to the digital unguis, or finger-nail. 

2507. The choroid or vascular coat, is the respiratory 
system or lung in the eye. ‘The iris corresponds to the 
larynx, the pupil to the glottis; its expansion and con- 
traction is a respiratory movement. 

2508. The choroid coat incloses also an osseous mass, 
the lens—a vertebral body. The morbid states of the lens 
are osseous diseases, such as gout. 

2509. In the chambers of the eye, water, as bemg 
a product of digestion, is constantly secreted. 

2510. The orbitar cavity is a mouth with salivary 
glands—giving vent to tears. 

2511. The lachrymal canal is a branchial duct, which 
opens into the nose, like the Eustachian tubes did from 
the ear into the mouth. 

2512. The eyelids consequently correspond to the lips, 
and are in like manner fringed with hairs. 

2513. As the body has everywhere two halves, and 
laterally also presents two entire organisms, so also is 
the formation of the nervous system a double one. Each 
eye is an entire body. 

2514. In the two eyes the halves of the body have 
completely separated as entire bodies, and each has 
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attained self-substantiality. Hach eye is a free animal 
in the animal body. Hach eye is therefore circumscribed 
by its own zxtegument—is a free animal. It is endowed, 
like the hand, with omnilateral motion ; it has cavities, 
i.e. its bodily cavities and humours, or inclosed masses 
—viscera. 

2515. An organ, which again repeats in its miniature 
the whole animal itself, of which it is only a part, must 
necessarily be the highest pomt unto which an organism 
can attain. With the eye the organization, and conse- 
quently nature, has been concluded. 

2516. The eye is a parasitic animal, of the same kind 
with the animal upon which it exists. 

2517. In a certain sense all sensorial organs are 
parasitic animals in the animal; only they are not all of the 
same kind with it. No one of the other senses has e. g. 
repeated ai] lower systems in itself, and it is therefore 
to be regarded only as a subordinate or half-animal, 
which lives upon that which is more perfect. 

Senses of the Sexual Animal. 

2518. In essaying to speak concerning the sensorial — 
organs of the sexual animal, we shall only encounter in 
the latter the emotions of the vegetative senses, and 
these indeed disposed according to their rank. 

2519. The sense of feeling is most perfectly developed 
in the legs, whereof the pelvis represents the scapula. 

2520. The external sexual parts are the analogues of 
the gustatory sense; the female parts being indeed those of 
the mouth; the male, which are frequently furnished 
with bone, of the tongue. The jaws are not repeated in 
a sexual animal, except in Insects, namely, as the pha- 
ryngeal maxille. 

2521. The analogue of the nose is wholly stunted, 
and is only left persistent as a trachea or air-tube in the 
urethra. 

2522. In other respects the cavity of the sexual parts is 
a trunk-cavity “per se,” like the thoracic and abdominal ; 
the pelvic cavity contains the viscera of a whole animal. 
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Il.— PHYSIOLOGY. 

2523. Physiology is the doctrme or science which 
treats of the functions of the animal. Like the organ- 
ology was, so also must the science of the functions be 
developed. There will be functions of the whole animal, 
and of the tissues, systems and organs. 

A, FUNCTIONS OF THE ANIMAL IN GENERAL. 

2524. The first act of the animal is an assimilation 
to the universe, whereby it also receives or takes up into 
itself the primary function of the universe. ‘This is the 
perception of the circumscription and totality in itself, its 
self-manifestation, the feeling of self. The first action of 
the animal mass is that of self-sensation. Now, through 
the self-sensation, self-substantiality has been granted. 

2525! The animal is consequently a Whole in Singulars 
only through the feeling of self: 

2526. As the universe is only an analysis of the self- 
consciousness of God ; so also can the development of the 
animal and the formation. of its organs, be none other 
than an analysis of the self-sensation. All other functions 
(just as all masses are only a metamorphosed nervous 
mass) are but differently polarized self-sensations, or these 
as it were dispersed. 

2527. The self-sensation of an individual body is not, 
however, inclosed within itself, ike the primary relation 
of the universe ; because it is not the universe, but only a 
fraction of it, which has sprouted forth like a bud from the 
great planetary body. ‘The self-sensation is not there- 
fore a simple feeling of self, but a feeling also of some- 
thing foreign or extraneous, and thus the animal self- | 
sensation becomes, in reference to Nature, an act of dis- 
crimination or discernment. 

2528. Now, the animal is distinguished only from 
‘Nature by the act of being liberated from it. It is there- 
fore comprehended in a constant liberation or severance. , 
The life of the animal continues only by a constantly re- 
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newed and indefatigable severance, by a desertion or 
falling off from Nature. 

2529. In so doing, however, it detaches itself from 
Nature, as being a part thereof; the severance is there- 
fore a conversion of the nature into an animal. In this 
consists the reciprocal action of both, viz. that the animal 
is constantly seekmg to assimilate the nature unto itself. 

2530. The ability or power to assimilate the nature, is 
called excitability. 

2531. Excitability is the most general phenomenon 
of the organic mass, and appertains both to plants and 
animals. 

2532. But in the animal excitability, the free self-sen- 
sation, within which a free motion is necessarily inherent, 
is superadded or originates. ‘This excitability unto motion 
[ call erretabshty. 

2533. Thus this irritability belongs only to animals. 
2534. Irritability does not depend directly upon motion, 

but throughout upon sensation. Without sensation no 
irritability is possible. If the sensation ceases, so also 
does mobility, or the capacity for motion, cease. 

2535. Since irritability originates from the antagonism 
of the animal with the world ; so is it parallel to an anta- 
gonism of the heavenly bodies, or to that of sun and . 
planets. The mutual operation of these two heavenly 
bodies is, however, an interchange of polarity, a polar 
excitation. The writability is a polar process; but one 
which is pure and devoid of material excretions, just as 
the sun excites the earth without eliciting therem any 
material change or transition. The animal becomes 
polarized by the incentive agent or stimulus. | 

2536. Through the irritability there origimates a ~ 
double polarity in the animal. In the first place one 
between the world and the animal; in the second, one 
between the exterior of the animal and its interior. The 
world-polarity gives the feeling or sensation, the body's 
polarity the motion. 

2537. In the sensation the animal always transcends 
itself; there is thus only excitability. In the motion the 
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animal abides or remains within itself; but the self-sensa- 
tion proceeds from both conditions. Accordingly, in 
self-sensation the world, and the animal within the animal, 
convene or come together. ‘The animal is itself universe, 
and it at the same time comprehends the great universe. 
Now, in both conditions or in both functions has the 
animal been turned towards the world and also towards 
itself. In feeling it turns itself towards the world, in 
order to adopt this spiritually into, or repel this from, 
itself; in motion it turns itself towards the world, in 
order to materially adopt or to repel it. In both cases 
of assumption it turns itself towards itself. 

2538. Both these properties belong to the animal 
body ; if dividual organs are deficient in them, it hap- 
pens therefore, from their having superadded or adduced 
other properties, which are predominant, to the original 
ones. ‘This is the essence of what is animal in a livin 
body. ‘Thus, if from an animal all the vegetable systems 
could be subtracted, it would do nothing but feel and 
move. 

B. FUNCTIONS OF THE ANIMAL IN SINGULARS. 

I. Functions of the Tissues. 

a. FUNCTIONS OF THE ANIMAL TISSUES. 

1. Functions of the Point Tissue. 

2539. The point-tissue is also spiritually represented, 
and this spiritual manifestation or expression is the 
stamp or impress of the arrangement of the matter into 
points. 

2540. The point-matter is the matter of sensation ; 
the sensation is, however, imparted By polarization. The 
act of feeling is a conduction of the polarity from point to 
point ; this is the light-polarity. ‘This light-like polarity 
transmitted from poimt to point is sensibility. 

2541. The sensibility is not the result of a peculiar 
nervous fluid, or even of mechanical vibration, &c., of the 
nerves ; but of an antagonism between animal and world, 
brain and tegument, sun and planet. 
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2542. The point-tissue is in every respect the zther 
which has become the mucus, and has in every respect — 
also to act in accordance thereunto. 

2543. The sensibility or the nervous power, viewed in 
relation to the smallness of the body, operates instan- 
taneously upon every spot. It is not first conducted or 
tardily conveyed hither and thither ; but everywhere, 
where an antagonism, a stimulus, a planet is, there also 
is the “vis nervosa.” Where a planet is, there also is 
the solar tension. | 

2544. But abstractedly or ideally considered, the ner- 
vous force certainly requires a time to elapse for the 
propagation of the stimulus, just as the light-tension 
darts through the ether only in a given time. As 
light traverses at the rate of 40,000 miles per 
second, so must the nervous power, if it obey similar 
laws to those of its prototype, and the length of a man 
be estimated at 1-5000th of a mile, glide through the 
human body in 1-200,000,000th of a second, which, 
“quoad’’ the phenomenon, cannot, of course, be observed. 

2545. Accordingly, it is theoretically certain that the 
nervous power does not operate with absolute or uncon- 
ditional velocity. To the validity of this statement, 
observations of many kinds, especially those made in 
diseases, and by astronomical computations of the strokes 
of the chronometer, afford additional evidence. 

2546. Thus, for a stimulus impinging upon the brain, 
to act or be transmitted from thence into the toes, 
there elapses 1-200,000,000th of a second. In the event 
of disease, a retardation in the process is conceivable, 
and may admit even of being observed. 

2. Function of the Globe-tissue. 

2547. The dense or solid form is the matter, when it 
has died away; the function also, or the crystallization, died —_| 
therein, so soon as the crystal was represented. The 
office of the bones is only to preserve the counterpoise to 
the nerve, to supply a limit, and therefore a support to its 
action, by which means the achievement of the latter 
first becomes possible. 
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2548. The business of the bone, is to play an anti- 
thetic part to the nerve, and nothing else, or to serve the 
latter as a “ terra firma,’ upon which it may execute its 
plans. The bone suffers, and in this consists its office. 
The other offices of the bone, such as its being the firm 
and solid frame-work of the body, its protecting the 
nervous mass, &c., are subordinate matters, which are 
at once clearly understood. 

3. Function of the Fibrous-tissue. 

2549. There is the active motion. The primary 
motion is, however, a result of the polar tension induced in 
the ether by the light. Just as the heat has been produced 
in the ether by the light-polarity, so has been the animal 
motion in the fibres by the polarity of the nerves. 

2550. Every fibre, when it is in motion, has neces- 
sarily two polar extremities. For the fibre stands 
between the artery which is oxygenous, and the nerve 
which is basic, or between a zinc and silver pole. 

2551. In the conditions of rest the two poles must be 
neutralized, or, generally speaking, not in existence. 
This is only possible by disjunction of the galvanic 
circuit or chain. 

2552. Since the artery is constantly operating upon 
the fibre, but the nerve only, when it has been stimulated ; 

-so must this change in the condition of the fibre reside 
in the change of the nervous influence. 

2553. In unuritated conditions the nerve does not act 
upon the fibre; the latter is not 7//wminated, nor does it 
stand in a state of tension with the nerve, which is not in 
itself polar, but is only, when stimulated, a sun towards the 
fibre, or polar within itself. If the chain be then 

_ dissevered, the fibre is in a state of indifference. 
2554. Thus, in the event of tension, the nervous ex- 

tremity of the fibre becomes negative, the arterial extremity 
positive ; both ends necessarily attract each other im 
order to discharge or unload themselves. This attraction 
is an abbreviation or contraction. 

2555. After the discharge the fibrous extremities are 
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homonymous ; they repel each other, and relaxation or 
extension ensues. 

2556. The motion of the fibres is consequently a 
perfectly galvanic process, devoid of material inter- 
ference, between nerve, fibre, and blood. The nerve is 
silver, the artery zinc, and the fibre moist card. All 
theories of motion based upon swelling of blood, ele- 
mentary change, and such like causes, are not animal, 
though organic in character; the former are injections, 
the latter chemical processes. 

2557. Through the fibrous tissue being shortened and 
elongated, the entire animal is self-displaced. 

2558. Through the fibrous tissue the animal appears as 
animal, through the point-tissue it is (and that in essence) 
an animal. God is in himself, but he first appears in 
the world. ‘This elucidates or explains the relation of 
“‘noumenon” and “ phenomenon.” 

4. Function of the Cellular Tissue. 

2559. This tissue has no other function than that in 
the plant. Many saps or juices are effused into the cells. 
The latter are engaged in constant expansion and con- 
traction, whereby they decompose and propel these juices. 
They are the proper seat of the nutritive process, since 
they comcide with the capillary vessels. 

2560. But as every rigidification is combined with 
volatilization, so does a process of evaporation occur in 
them at the same time. 

2561. This process is the property of the teguments 
or membranes, both of those lining the imternal cavities, 
as also of such as are placed externally. 

2562. But the process of evaporation is principally 
the function of the true skin or corium. As an organ of 
evaporation the corium is similar to the lung. It is 
consequently aeriform water, which of necessity constitutes 
the principal mass of evaporation. 

2563. The water is, however, mucous in character, the 
mucus becomes oxydized in the air, and through this 
also carbonic acid is formed. 
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Heat. 

2564. The chief function of the cell-formation is the 
‘process of heat. ‘The cell-process and heat-process are 
one in kind. Heat is the product of the process of con- 
densation and rarefaction, and thus of the nutrition and 
evaporation, both of which happen in the cells, or, if we 
please, in the capillary vessels. 

2565. In the skin the process of temperature is indi- 
vidualized. 

2566. All temperature depends upon the process of 
condensation and rarefaction. At one time it is the 
nerves, at another the vessels, anon, external influences, 
which alter or modify it. Animal heat, like the cosmic 
heat, has been produced by change of the fixation. This 
change, however, takes place principally in the nutrition 
and evaporation. 

2567. The fat is the ‘‘ residuum” or the antagonism of 
the process of evaporation or water-formation. It is 
therefore deposited everywhere on the water-organs, 
beneath the integument, along the intestine and the 
vessels, around the kidneys, and so on. 

2568. It is, like the adipocire, a product of the aque- 
ous decomposition. On this account it is subservient to 
the process of temperature. It is the only isolator of 
heat, while all other animal bodies are conductors. 

Il. Functions of the Systems. 
2569. The functions do not concern the whole body, 

but only its principal parts. 

a, VEGETABLE FUNCTIONS. 

2570. The vegetative functions are matter-changing 
processes, which, consequently, correspond directly to 
the chemical processes, or are rather of one kind with 
these, but altered by organic elemental bodies. 

1. Functions of the Intestinal System. 
2571. The general function of the integument con- 
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sists in the secretion of juices, of which there are princi- 
pally two kinds, the general and special. 

2572. The general intestinal juice is mucus ; it acts by 
rarefying. 

2573. The gastric juice is of an aqueous, mucous, and 
acid nature. It acts as an acid and is endowed with che- 
mically solvent properties. 

2574. The bile is of a basic, inflammable, alkaline 
nature. It acts also chemically by analysing and pre-— 
cipitating. 

2575. The saliva is the gastric juice of the head. It 
is a juice secreted under the influence of the sensibility, 
and is on that account indifferencing, and nullifying in its 
effects ; it is the highest poison. 

2576. As the indifferent saliva precedes the gastric 
juice, so does the indifferent pancreatic fluid the bile. 

2577. The proper function of the intestinal system is 
the digestion with all its divisions. There is an animal 
and a vegetative, or oral and abdominal digestion. 

a. Oral Digestion. 

2578. Oral digestion is a mortifying or putting to 
death of the food. 

2579. Since what is organic only serves as aliment for 
the animal, but nothing can be assimilated to the latter, 
without its having been previously reduced to the original 
condition of Infusoria, so also must the first act of the 
digestive process depend upon this, or converting the 
organic into primary organic bodies. 

2580. This reduction to the primary condition is a 
putting to death of the organic individual. Organisms 
only which have been killed, can be converted into infu- 
sorial matter, and are then nutriment for the animal. ‘The 
first act of digestion is consequently an act of putting to . 
death. 

2581. The act of killing consists of two moments, the 
mechanical and dynamical, or in lacerating and poisoning. 
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Laceration. 

2582. The mechanical act of putting to death com- 
mences with the search after nutriment, and thus with 
the movement of the feet ; to this succeeds the prehen- 
sion, or seizure with the claws or hands. 

2583. This motion of the limbs is then repeated in 
the cephalic members, or the jaws. . 

2584. The seizure of the food with the cephalic arms 
or jaws, is the infliction of a wound commensurate with 
the position and form of the teeth. The teeth are digits 
of the cephalic limbs, or bemg devoid of any fleshy layer, 
claws. A gripe with such-digits is in itself the infliction 
of a wound. For, in order that the food be grasped with 
only sufficient firmness to admit of its bemg drawn into 
the mouth, the sharp digital pomts of the mouth, 1. e. 
the teeth, must make an incision therein. 

2585. To seize, bite, wound, and kill, is in an animal 
one and the same act. For, so soon as the food or prey 
is seized, and consequently wounded, it is drawn deeper 
into the mouth, and therefore a new grasp and bite is 
essayed. 

2586. Upon this the food is twirled about in the 
mouth by the muscles, or is chewed, whereby the parts 
are separated into mechanical atoms. i 

Poisoning. 

2587. Mechanical atoms are, however, not yet dead, 
because the vital polarity is not extmguished. It is 
requisite for a dynamic act, which suppresses all gal- 
vanism, to operate upon them. 

2588. As this act of killing has directly for its object 
the death of the Organic and that alone, so is it a vene- 
nation or process of poisoning. ‘To poison is not merely 

_ a chemical act, but one having for its immediate purpose, 
to separate the connexion of the organic atoms. 

2589. The first act performed by the animal is that of » 
isoning. 
2590. Poisoning, as being a direct aggression upon and 
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destruction of life, is a destruction of the galvanic pro- 
cess. Now, the galvanic process is destroyed by suppres- 
sion, destruction, and separation of its poles. The 
demolition of poles is a polar equilibration. Poisoning 
is equilibration of poles on the galvanic organism, or their 
neutralization. 

2591. The primary change of poles is, however, in 
the blood. Poisoning is a balancing of the blood-poles. 

2592. Indifferent blood is no longer blood, but chyle 
or infusorial primary mass. 

2593. The nutritive fluid or chyle is poisoned organic 
substance. ‘There is no aliment except what is wrought 
by poison. 

2594. The poisoning of the aliments must take place 
through the medium of their blood, or their sap. If 
poison therefore does not get into the blood, the death 
does not ensue. The digestive juice is poison only for 
the blood, but not for the other ‘systems. 

2595. Chemical bodies which induce death, act by 
destruction of the bodies themselves, not merely by their 
neutralization or excessive polarization. They do not 
operate very differently from iron when in a state of red 
heat. Such is the case with sulphuric acid, nitric acid, 
alkalies and arsenic. 

2596. Now, if these bodies be called poisons, there 
are thus three kinds of poisons, mineral or chemical, 
vegetable and animal poisons. 

2597. The chemical poisons destroy the mass; they 
convert: the Organic-into.minerals. 

2598. Vegetable poisons reduce the animal to the 
plant; they do not effect the destruction of the mass in 
a general sense, but only that which is purely animal, 
or the nervous system—they are nervous poisons. ~ 

2599. The animal poisons destroy what is vegetable 
in the animal, or the galvanic process —are blood- 
poisons. 

2600. The saliva is the digestive porson. 
2601. The saliva is not present, in order to macerate, 

and so prepare the dry aliments for digestion, but to + 
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poison them. Everything else is only a subordinate 
operation. | Now, the process of poisoning takes 
place only in the blood. The saliva does not act without 
inflicting a wound. 

2602. Strictly regarded, all saliva is poison. There 
are examples of the saliva of birds, and even of men 
when inflamed with passion, having acted as poison. 

2603. All other animal poisons, contagious principles 
or miasmata, are analogous to the saliva, being partial 
salivee, partial poisons. Diseases of the skm produce 
tegumentary poisons or salivee ; glandular diseases, glan- 
dular poisons; nervous diseases, nervous poisons; dis- 
eases of the lungs, pulmonary poisons. ‘The saliva is the 
blood-poison ; the hydrocyanic acid, the nervous poison. 

2604. During mastication saliva imbues every atom 
of the food, whereby the mass is throughout neutralized, 
or annulled. 

Docimasy or Testing. 
2605. The oral digestion or that of the mouth cannot, 

however, occur by itself, without its bemg a nervous pro- 
cess also. ‘The imtestinal function taken up into the 
nervous system is the faste. 

2606. ‘Taste is the chemism resident in the head, the 
digestion in the nerves. ‘Taste therefore happens ac- 
cording to the theory of the digestion or the chemism. 

2607. The lowest element of the chemism is the 
water, the highest repetition whereof in the earth is—the 
salt. The former is therefore the object of abdominal 
digestion, the latter of nervous digestion. ‘To taste is to 
digest salt. In order to taste the salt, every part of the 
food must be brought in contact with the tongue; this 
is only possible through comminution of the aliment by 
means of the teeth. The mastication dissolves the ali- 
ments mechanically into atoms, just as digestion will 
resolve them chemically into infusoria.” 

2608. That which should be digestible, must have a 
saline character, must be soluble. The tongue is accord- 
ingly the test-organ of the digestive process. 

28 
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Deglutition. 
2609. At first the tongue tastes only with its apex or 

tip; but after the salts which operate upon the tip are 
neutralized and examined, the tongue will also taste 
with its root, the two extremities of the tongue and their 
gustatory sensations being thus mutually opposed. It 
therefore takes the morsel upon the rvot and presses it 
against the palate, whereby the pharyngeal muscles clasp 
and swallow it. 

2610. In deglutition the object of the tongue is not 
to give over or surrender the morsel to the pharynx, but to 
enjoy it “per se.” During this fruition, however, it is 
robbed of it. Deglutition is therefore a result of an 
undesigned mechanical contrivance. Hach organ works 
for the other, while fancying that it works for itself, 
which again it actually does, while it reaps the enjoy- 
ment so derived. Has the tongue finished tasting the 
food, then the pharynx obtains it involuntarily. 

2611. To the saliva, and thus to a morsel, the acidu- 
lous gastric juice is polarwise related; both therefore — 
seek to unite, and with this their organs also, namely, 
pharynx and stomach. The stomach obtams the pre- 
ponderance, because it is acidulous ; the pharynx moves 
towards it and with it also the morsel. | 

Rumination. 

2612. If the food, when received into the stomach, 
continue acid by virtue of its nature, or from not having 
been properly chewed and imbued with saliva and so 
neutralized, it is then homonymous with the gastric juice. 
The stomach therefore seeks to neutralize it, by restoring 
it again to the action of the saliva. 

2613. Acid aliments cause vomiting. Grass which has 
not been masticated, and therefore enters acid or non- 
killed, and susceptible of fermentation, into the stomach, 
is regularly brought back imto the mouth, and to the 
saliva, 1. e. is ruminated or rechewed. — 

2614. Rumination is a regular act of vomiting, which 
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has originated from the antagonism of the saliva and 
gastric juice and from the acid nature of the morsel. 

b. Intestinal Digestion. 
2615. The intestinal digestion is the perfect chemical 

process taken up along with all its moments into the 
animal. 

Gastric Digestion. 

2616. The stomach exercises by means of the spleen 
the oxydizing process of the intestine, the solvent func- 
tion, and thus the action of the water. The gastric juice 
is related to the food, like water is to earth. The gastric 
digestion is liquefaction, unto which oxydation makes 
the preliminary step. 

2617. Through the process of liquefaction, the poles 
are only potentially augmented, but are not dissevered, 
nor new substances formed. The gastric digestion 
creates no new bodies, but only mixes the old in the 
most homogeneous and intimate manner with each 
other. 

2618. The gastric digestion is an animal process of 
fermentation. In deranged states of the stomach there. 
is therefore a propensity to acid eructation, development 
of carbonic acid, and even formation of sugar. 

2619. This digestion consequently reduces the (animal) 
food to the signification of the plant. Gastric digestion 
is a process of vegetable germination. ‘The salivary pro- 
cess is a reduction to the animal death, digestion a 
Sai of this dead something itself to a lower king- 
om. 
2620. The gastric juice alone, like an acid, effects the 

solution of the aliment ; with this, the movement of the 
gastric walls, which only tends to produce an easier mix- 
ture of the alimentary particles, having nothing to do. 

Hunger. 

2621. Through the digestive process the gastric juice 
is consumed by the food, and the stomach deoxydized. 
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If there is a deficiency of dephlegmatizing and deoxy- 
dizing aliments, then the peroxydation of the stomach 
must produce a fecling—called appetite. If this be not 
appeased, the oxygenic tension in the stomach is elevated 
or increased, and then begins to become unpleasant ; 
this is Hunger. 

2622. Here the feeling of the stomach’s peroxydation 
is an obstructed process of fermentation, dependent upon 
want of food and alkaline principles. 

Thirst. 

2623. The feelmg of the reverse condition to the 
above is Zzrst. It originates through a too rapid deoxy- 
dation of the stomach, through deglutition of the gastric 
juice on account of an excess of food. But it may also 
originate from a deficiency of gastric juice, or from an 
alkaline tendency in the latter; just as hunger resulted 
from a superabundance of gastric juice, or a disposition 
to form acids. 

2624. Thirst is the feeling of too powerful a digestion, 
or of too rapid fermentation, whereby the product or — 
leaven of the latter becomes, as it were, bankrupt; upon 
this the blood flows in greater quantity, in order to se- 
crete the gastric juice; the arterial nature becomes ele- 
vated, and finally, an inflammatory condition, associated 
with a sense of dryness, origmates, and is propagated as 
far as the mouth. 

2625. Thirst and heat rank, like hunger and cold, 
parallel to each other. The feeling of dryness appears 
as heat, that of moisture, as cold. Cold therefore at 
once extinguishes or quenches the thirst; but produces 
hunger, which again is mitigated by heat. 

Biliary Digestion. . 

2626. The stomach is the pulmonic intestine; the 
duodenum, through its combination with the liver, is the 
vascular intestine, having a predominant venous charac- 
ter; or the one is the arteriose, the other the venous 

stomach. 
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2627. The gastric digestion has reduced the food to 
the state of a vegetable; but this does not yet suffice 
for it to become a nutritive matter, namely, a new organ- 
ism. As the primary organism originates, so also must 
the body originate in the process of nutrition, and thus 
from the element of the Organic. Now, this primitive 
matter or element is the mucus, the “ mfusorium.’ There 
is still therefore a process necessary to redissolve the 
vegetable and convert it to protoplasma or primary 
mucus. 

2628. This, however, occurs only through the process 
of putrefaction bemg wrought in the food. This process 
is not simple solution, but decomposition, or separation 
of the constituent parts. The acid vegetable parts, 
which had been active through the process of fermen- 
tation, must be therefore decomposed, and in such wise, 
indeed, that what is mucous shall be separated from 
them. 

2629. This separation or analysis takes place by 
means of the Bile, which combines with the acid of the 
chyme. 

2630. ‘The biliary digestion is an alkalizing or sapo- 
naceous process. ‘Through it the chyme becomes sepa- 
rated into nutritive juice or chyle, and into excrement. 

2631. The excrement is what is vegetable, or the pro- 
duct of fermentation combined with the bile. The chyle 
is what is infusorial, or the product of decomposition. 
Nutrition therefore begins anew. Its process is a “‘gene- 
ratio originaria.” 

2632. In digestion the proce&ses of both organic 
kingdoms, namely, the fermentative and_putrefactive, 
are repeated. 

Absorption. 

In the intestine, not merely lung and vascular system, 
have been represented, but also the integument or organ 
of absorption. 

2633. After the animal food has been reduced to the 
vegetable, and this again to the infusorial state, it can 
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be taken up by the body. It now becomes absorbed in 
the small intestine. The small intestine is the tegu- 
mentary system, or the root-bark. 

2634. The chyliferous or lacteal vessels stand in an- 
tagonism with the lung, or the skin as being the origi- 
nal respiratory organ. It is only, therefore, the infusorial 
chyle that has been absorbed, not the excrement, because 
between the latter, as the product of oxydation, and the 
lacteal vessels, repulsion takes place. The chyle, having 
been absorbed, enters into the thoracic duct, and from 
thence into the lungs. 

Evacuation. 

2635. Through the absorption of what is fluid, that 
which is excrementitious becomes more solid, and is 
thus given over or transferred into the vegetable, sexual, 
or large intestine. 

2636. The excrement is now found in another, i.e.in a - 
lower, or vegetable animal. It therefore obtains the 
direction of all sexual secretions; it is thrown out or 
ejected, and in a reverse direction, because the anus is © 
the sexual mouth. 

2637. Digestion is thus through all predicaments, 
from its incipient dealings with the highest life unto 
the plant, and from this to the mucous globule, a 
thorough process of putting to death. 

2638. The nutritive will be through all predicaments, 
from the infusorium to the plant and to the animal, a 
thoroughly vivifying or life-mspiring process. Digestion 
is descension, nutrition is ascension. 

2. Functions of the Respiratory System. 

2639. The branchize and lungs are the air-organ of 
the animal, the foliage. The animal, like the vegetable 
foliage, is oxydized from water or air, by which means 
the animal sap, which hitherto is only a root-sap, 
becomes differenced into an aerial sap. 

2640. No animal can live without oxygen gas, because 
the air is the condition of the galvanic process. 
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2641. The oxygen passes over materially into the 
blood or the chyle. Beyond this it is an indifferent 
matter for physiology, whether the blood simply de- 
rives the positive tension from the air, or combines 
the positive oxygen materially with itself. In both cases 
the same heterogeneity originates. Were oxygen, how- 
ever, not to enter the body through the lung, it could 
not then be seen, whence its ingress might be effected. 
In other respects, every change of matters is established 
with material combinations and separations. 

2642. The carbonic acid of the respiratory process 
may originate accidentally, as when it is formed on the 
integument. In so far is the expiration one and the 
same with the evaporation. 

2643. The chyle ascends directly from the small 
intestine into the leaf-fabric, or into the lung. Both 
organs are to be compared with an entire plant, whereof 
the intestine is the root, the lymphatic vessels the stem, 
the lung the leaf-fabric or foliage. 

2644. The chyle moves in the lymphatic vessels lke 
the vegetable sap, and thus by polar tension between 
lung and intestine. Lung and intestine have been 
diametrically opposed. The conductors of the antagonism 
are the lymphatic vessels. 

2645. The lymphatic vessels do not absorb by virtue 
of their own contractility, nor by open ends; but by 
physical pores like the cells of plants. 

2646. It is the chyle, which is oxydized in the lung ; 
the venous blood is a subordinate object. 

2647. Through the oxydation it becomes coloured 
like the vegetable sap does in a leaf. But the latter 
sap obtains only the colour of the terrestrial oxydation, 
of the terrestrial oxyde or the water, and becomes green ; 
while the chyle gains the colour of the cosmic oxyde, or 
the fire, and becomes red. The red, fire-coloured sap is 
the blood. The function of the lungs is consequently a 
formation of blood. 

2648. The blood is an infusorial, a green mucous 
sap, which has been elevated to what is aerial. The blood 
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consists of aerated Infusoria—blood-globules. These are 
the red substance of the blood. In the lower animals 
only, where the blood, like the body, contains but few 
blood-globules, is it colourless. 

2649. Through the respiration an electrical difference 
enters the blood, whereby it becomes separated into 
several substances. 

2650. The water in the chyle is the inorganic men- 
struum, wherein the mucus, as bemg a fundamental matter 
of the vegetable sap, has been dissolved. Through 
the digestion the mucus becomes animal—gelatine. 

2651. The gelatine is the basi-constituent part of 
the chyle, being a product of the digestion or the root-— 
process. Gelatine is the vegetable mucus repeated and 
ennobled in an animal. ‘This ennobling took place 
through the digestion. 

2652. “En route” too, the chyle mixes with the 
nervous blood, and already undergoes a degree of oxyda- 
tion, whereby the gelatine becomes converted into 
albuminous matter. 

2653. Through the respiration gelatine and albumen — 
are elevated to aerial importance, and still more oxydized; 
by this means the albuminous matter becomes elevated, 
and passes over into fiérime. The fibrine is the last 
product of respiration. | Fibrine is the starch-meal 
im an animal. 

2654. The electric duplicity, induced in the blood by the 
process of respiration, exists accordingly between fibrine 
and gelatine, while the albumen constitutes or forms 
the indifference. The fibrine is repelled from the lung, 
because they are both homonymous; it 1s the oxydized 
gelatine. From its communicating its polarity to the 
whole mass of blood, this also is repelled from the lungs, 

3. Lunctions of the Vascular System. 

2655. The capillary vessels of the body range opposite 
to those of the lungs, just as the biliary does to the splenic 
stomach, as alkali to acid, as precipitant and secernent 
to what is non-separated. 

OM Oe gin: ns 
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2656. The capillary vessels therefore attract the pul- 
monary blood, separate it, secrete and form new con- 
stituent parts ; and then, after it has become homonymous, 
they repel it back again towards the lungs. 

2657. ‘The circulation only subsists through the 
polarity which exists between lung and capillary vessels, 
between lung and body, between oxydation and reduc- 
tion, combination and separation. 

2658. If the intestine and body be the root, the lung 
the foliage, so is the lymphatic and vascular system the 
stem, in which the most perfect substances have been 
formed. In the cireulation the matters for the animal 
systems must have been fully formed, such as for the 
bones, the lime; for the muscles, the iron ; for the nerve, 
the albumen. 

2659. The liver is the principal organ of the circula- 
tion. ‘There also must one principal preparation of the 
blood take place. On account of its parallelism with the 
brain, the condition probably resides in it that conduces 
to formation of the albumen, namely, of the Indifferent, 
which is the nutritive matter of the nervous mass. 

2660. In the vegetable sphere of life there are, m addi- 
tion to the liver, but two mutually distinct excretory 
organs, namely, the intestine and the skin. 

2661. In the mucous secretion of the intestme the 
condition, requisite to the formation of phosphate of ime 
for the bones, probably resides. 

2662. In like manner in the formation of the carbonic 
acid and the water in the integument, the basis for the 
formation of phosphate of iron for the muscles ma 
reside. In the circulation the intestine would thus be the 
lime-, the skin the iron-, and the liver the medulla- 
forming organ. 

2663. The two extremes of the circulation, or intestine 
and lung, form gelatine and fibrine ; the circulation itself 
forms the purely animal matter. Out of the integument 
and lung grows the muscle, from the intestine the bone 
and gelatine, out of the liver the nerve. Muscle is 
integument and air, bone is intestine and chyle, brain is 
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liver and blood. ‘Thus each has a function that is peculiar 
to it; each organ has its business to perform in the 
diffuse fabric of the animal body. 

2664. Through this variety or change of the offices, 
the circulation first becomes possible. 

2665. If the secernent process be therefore suppressed, 
the animal then dies as rapidly as if it had been suffo- 
cated. It is a suffocation of the opposed pole. Query ? 
does not many a fit of apoplexy depend upon this ? 

2666. The circulation has consequently two factors, 
the lung as oxygen-pole, the capillary vessels of the body 
as hydrogen-pole, the blood as the indifferent water. 
The circulation is a galvanic process. 

2667. In all extremities of the body the arteriose blood 
becomes deoxydized, decomposed; it is therefore basic 
and homonymous with the capillary vessels, so that it is 
consequently repelled, and driven back into the veins. 

2668. It can, however, flow nowhere else than to the 
lung, because there resides its opposite pole. Being 
again oxydized in, it becomes homonymous to, the lung, 
is repelled by it, and again attracted by the capillary 
vessels of the body. 

2669. The circulation is therefore a result of dynamic 
forces, not of mechanical functions. It would occur, were 
the vessels to be glass tubes. 

2670. The pulsation of the heart is not a cause of the 
circulation, but imversely rather, its consequence or 
effect. 

2671. In the circulation the whole organism, or intes- 
tine, lung and integument, is combined. It is therefore the 
fundamental system, which includes the whole mass of 
the body. 

b. FUNCTIONS OF THE ANIMAL SYSTEMS. 

1. Of the Osseous System. 
2672. The functions of the osseous system are simply 

mechanical relations, such as solidity, form and motion. 
2673. The motion of the joints presents to our notice 
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interesting relations, especially in reference to the motion 
of the vertebra, ribs, limbs and jaws upon each other, 
but these could not be here treated of in detail. 

2674. The acts of swimming, creeping, standing, 
walking, running, leaping, climbing, and flying, do 
not exhibit simply mechanical, but truly philosophical 
moments. 

a. Bodtly Motion. 

2675. Swimming can take place through simple con- 
traction of the body, without locomotive members. It is 
the continuation of the vesicle’s first process of origination ; 
as in the Infusoria and Polyps. In the Worms and 
Serpents it is effected byan undulating motion of the hody, 

__ whereby the water is struck with oblique surfaces ; there 
it is fibrous motion. In the Holothuriz and many aquatic 
larvee, it is a propulsion, effected by expelling water from 
the anus, and thus by squirts, there being consequently 
contraction of the body or arteriose straitening of the 
sphincter muscles. In Fishes, swimming is a rowing or 
remigial stroke, produced by lever-motion, together with 
the oblique slap made by their tail. 

2676. Creeping is either a shortening of the body by 
fibrous motion, as in the Snails, or an undulatory motion, 
as in the Serpents. 

b. Pedal Motion. 

2677. Standing is the position of a lever “in equi- 
librio,” the creation of the proper centre of gravity. 

2678. Walking or running is an exchange or alterna- 
tion of the equilibrium, a combination of standing and 
creeping. 

2679. Leaping or hopping is a flight with the feet. 
2680. Climbing is an use of the feet as hands. 

c. Alary Motion. 

2681. Flying is lever-swimming in the air. It takes 
place by means of aerial branchiz, namely, the wings in 
Insects, and by the thoracic extremities in Birds, which 
are also none other than animal branchie. 
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2682. Soaring is creeping in the air. 
2683. Hovering is standing in the air. 
2684. Pouncing is hoppmg in the air. 
2685. Diving is hopping in the water. 

2. Functions of the Muscular System. 

2686. The muscular system performs, in an active 
sense, what the osseous system does in a passive. The 
strength or power of the muscles, and thei leverage 
attachment, is here especially to be regarded. The con- 
traction of the fibres is a charging, by nerves and blood, 
of the two fibre-poles. 

2687. The fibres are charged by the air. It 
is, in the most general sense, the respiratory vessels by 
which the muscle is charged. This is strictly the case in 
Insects, where the tracheze traverse all the limbs, and 
directly conduct to the flesh the polarity of the air. In 
animals, however, with a closed circulation, the arteries 
undertake the conveyance of air upon the blood, and it 
is then the latter fluid which streams into the muscles = 
order to charge them. 

2688. Thus if an artery be ligatured, the limb is 
crippled or lamed. The artery, however, imparts only 
the positive pole, and consequently of itself produces no 
shortening or contraction of the fibres. The oxydation 
takes place at the lower end of the muscle; here, there- 
fore, the latter passes over into tendon. 

2689. The nerve is the second condition of the muscular > 
contraction, since it evokes in the fibre the negative 
pole. Thus if a nerve be ligatured, the limb is likewise 
motionless. 

2690. If the poles be brought by contraction into close 
approximation, the fibres must re-extend, so soon as the 
influence of the blood or the nerve ceases. 

2691. Now since the blood is constantly streaming m, 
the reason for the muscular rest must reside in the 
nerves. The rationale of voluntary motion is conse- 
quently the nerve. The relaxation or extension is an 
unloading of the fibres. 
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2692. The muscular motion is an electrical process, a 
motion of blood in the Solid. 

2693. Through the polarization of the fibres the 
muscle is formed from the arteries. ‘The muscle is 
therefore an individual biconical piece of fibre, having 
unequal cones. Oxydation takes place at the muscular 
extremity ; here, therefore, originates the sinew or tendon. 

2694. A fleshy cyst—or heart—which includes an 
~. osseous bladder, must subdivide into several fibrous 

cones or muscles. One reason of this is the “ fore and 
aft,’ another is the quantity of the essential vascular 
branches. 

2695. The muscle contracts upon application only of 
a stimulus. 

2696. Every stimulus induces motion only as a result 
of polar excitation. Every stimulus polarizes; for even 
the gentlest contact is like the friction, and produces 
electrical antagonism. It therefore amounts to the same, - 
whatever stimuli, whether mechanical, chemical, or 
spiritual, have been applied to the muscle. One acts 
like the other. 

2697. If no motion supervene upon, or is even sup- 
pressed by, the contact of a body, the nature of the 
body must then be endifferencing. 

2698. Relaxmg, laming, life- destroying matters, are 
indifferencing, or cause a suppression of the poles. 

2699. Overcharging principles, e.g. lightning or 
strong electric sparks may also produce relaxation. These 
destroy the function of the fibres, and act therefore worse 
than the indifferencing matters. 

3. Functions of the Nervous System. 

2700. The function of the point-substance is also that 
of the nervous system, for this is only the point-sub- 
stance, fashioned and arranged into stalk and branches. 

2701. But even on this account the nervous tension 
proceeds only according to a determinate line, while 
before it penetrated through the whole mass. 

2702. The nervous tension takes place in a nervous 
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system only between a special organ and the nervous 
centre. 

2703. In itself the nervous system is an Indifference, 
and such then are all the organs upon which it acts, 
when regarded in reference to this operation; they might, 
through other functions, be polar. 

2704. The nervous system becomes differential either 
through its two kinds of substances, or through extra- 
neous influence ; in the first case it thinks or moves, in 
the second it feels. 

2705. Sensation is in the nervous what motion is in 
the fibrous system, namely, a polar condition, in which 
the two ends have a tendency to come together, in order 
to discharge or unload. 

2706. In the sensation the extremity of the nerves 
strives to approach that of the brain; it is therefore a 
contractile effort in the nerves, like motion is in the 
muscular fibre. Juxta-posited granules could not, how- 
ever, shorten ; therefore, the already calculated polarity 
courses over them. 

2707. All external stimuli act upon the nerves and 
polarize them, but not the muscular fibres. 

2708. The fibre becomes directly polarized only 
through the internal stimuli, or by the blood, galvanic 
tension, &c. : 

2709. The most general function of the nervous 
system consists in its assuming polarity from the world, 
and imparting this to other systems, apart namely, from 
the alternate operation of its two substances. 

Nervous and Motor System. 

2710. The first system is that of motion. The 
tranquil presence of the nerve in the fibre produces 
indifference in the latter ; so that it has no susceptibility 
for the polarization that is effected by the artery. Doubt- 
less the arterial blood passes, for the most part, close by 
the fibre through other capillary vessels. 

2711. But if the nerve be polarized it is then basic, 
negative, and enters into opposition with the arterial 

(ee eS 
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blood, which now streams into the capillary vessels of 
the fibre, and renders the two ends of the latter hetero- 
geneous. 

2712. Thus, if the nerve be cut across, it remains 
always indifferent, and no motion can any longer ensue. 
But this does ensue so soon as the nerve is galvanized. 
A proof that the nervous influence is homologous to the 
galvanic tension. 

2713. If the nerve becomes involuntarily negative, 
then originates spasm. 

2714, If the nerve continue morbidly indifferent, then 
paralysis originates. 

Nervous and Vegetative Systems. 

27 15. The second great system is the tegumentary 
formation. In this too its ordimary functions occur, 
such as secretion, evaporation, nutrition, elevation or 
depression of heat without nervous influence; or they 
occur while the nerve only acts indifferently. 

2716. But if it acts by polarizing, as in the muscular 
motion, then the tegumentary processes are at once 
changed. What is material becomes extinguished, and 
the simply Irritable is manifested in the cells, capillary 

-_ vessels, and so on. 
2717. The process of temperature becomes thereby 

instantly changed, because the decomposition is changed. 
The heat is increased by the rapid suppression of the 

| evaporation; it is diminished by the rapid increase of 
_ the latter. 

| 2718. The art and manner in which the nerves act 
upon what is vegetable, is consequently an elevation of 
_ this Vegetable to what is animal. It must resign its 

___ processes, and simply undertake those of motion. Exactly 
__ the same takes place in the secernent organs. They per-. 
q _ form their offices themselves through the galvanic tension 
_ of the vessels. Butif the nerve act upon them they secrete 
- more powerfully, and exactly from the same cause 
whereby the muscle is self-moved. Thus, if the nerve 

| operate feebly, whereby it is in an irritable state, or if its 
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action be wholly withdrawn, then the secretion will be- 
come less. 

2719. The more irritable the nerves are, by so 
much the more animal does the vegetable organism, or 
the splanchnic system, therefore become; so much the 
less is it produced on the mass. 

2720. Irritable animals and men are therefore meagre 
or lean. ‘The two cases are uniformly related to each 
other. Lean men are irritable, not perhaps because the 
nervous ends are not covered with fat, such as there 
might be over the integument, the ear, the tongue, 
nose, &c., but, because where the nutritive process is 
inactive, what is animal necessarily preponderates. There 
are consequently three kmds of nervous actions, or 
phenomena, though all nervous activity in entire systems 
is similar, or but one. The difference is only derived 
from the organ upon which the nerves act. There are, 
consequently, no special nerves of sensation, motion and 
secretion ; or such, forsooth, as have only one of-these 
offices to take care of. Thus, were a nerve of sensation 
to be prolonged or drawn over a muscle, it would excite 
motion, and in the case of the liver, secrete bile, &c. 

Mesmerism. 

2721. When the sensibility mounts to the highest — 
degree, each mass-function will then almost cease, and 
the organs of sense feel the weakest operation of the 
stimulus. 

2722. Since every stimulation is a polarizing act, and 
each body is in polar activity towards the other at every 
conceivable distance, so may an extremely irritable ner- 
vous system also perceive the feeblest polarizations. 

2723. The eye perceives the polarization at a remote 
distance from the body whence it proceeds. 

2724. In hearing the vibrating body still imdeed 
acts directly upon the ear through the vibrations of air. 
But a finer, i.e. more irritable car, hears farther than — 
one that is more dull. 

2725. With an elevated sensibility the other ssiel ay 
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also may therefore perceive the polarization of the bodies, 
without coming into contact with them. 

2726. To perceive objects in the distance, 1. e. merely 
their polar influence, is called Mesmerism, or animal 
magnetism. 

2727. Now, ifit is once possible for other senses besides 
that of sight to extend their perception into remote space, 
it no longer matters as to the magnitude of the latter. 
A feebly charged electrical machine only attracts bodies 
that are near, one strongly loaded, those which are more 
remote; such is the case too with weak and strong 
magnets. 

2728. The mtegument at once perceives electrified 
surfaces at certain distances; now, as every surface ap- 
pears electric to the integument, so must the latter, if its 
sensibility is very much elevated, perceive something of 
that sort in every proportionate distance. 

2729. But homologous polarities only act upon each 
other, and therefore traverse thoroughly through hetero- 
logous bodies. Thus the magnet attracts the iron filings 
through the table-board, unhindered by the interposed 

wood, and without any regard being paid to this, or its 
being even perceived. 

2730. The senses may therefore perceive their homo- 
logous polarities through other bodies, walls, and such 
like. By virtue of their perception, they stand in relation 
to them. 

2731. To the very sensible nervous system the vege- 
table system and its impulse is a foreign object, which 
detaches itself from the above system, just as the objects 

| of sense have done from the sensorial organs. The 
vegetable, or in general the material body, appears there- 
fore to the mesmerized lke a strange world—they see 
their own organs—are ¢/air-voyants. Mesmerism there- 
fore comprises nothing which could contradict physiology. 

: Vegetative Nerves. 

2732. The splanchnic or visceral nerves are also dis- 
r ; tinguished from the animal by their being in a constant 

29 
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state of tension, and hence keeping the processes of their 
system in constant repair. 

2733. The rationale of this resides in the two nervous 
substances having separated into ganglia and plexuses. 

2734. This also serves to explain another phenomenon, 
viz. that the nerves indeed, but never the brain, attain to 
perfect rest ; because the former is without ganglionic or 
cortical substance, the latter is throughout surrounded, 
and obviously interwoven, by it. | 

2735. Therein lies the reason why the viscera do 
not sleep. ; 

Sleep. 

2736. The condition of the nervous system, as hitherto 
represented, is called that of being awake. It is the 
interlude played by the nerves with the world, and with 
the animal body. 

2737. When in a state of health the first interlude 
ceases, then the other also is over or past. The world- 
nerves, however, operate only upon the animal systems, 
upon the senses and the motion of the muscles; it could 
therefore be these only wherein the nervous function, in 
compliance with this cessation, is suppressed. Now, 
muscular rest origmates through suppression of the 
tension between nerve and muscle. In sleep this rest 
is also derived from the same means. 

2738. The tension between nerve and muscle can 
only cease, if the tension also between the termination of 
the brain and nerves be suppressed. We are now reduced 
simply to the consideration of the nervous system, and 
may, in treating of sleep, pay no attention to the muscular 
system. 

2739. But whence comes the tension m the motor 
nerves? Obviously only from the cerebral tension. This 
can originate only in two ways; either through the 
special organization of the brain, one or the other 
substance bemg preponderant, or through the influence 
of external stimuli. 

2740. The encephalic substance becomes more potent — 
than usual, if by rest the cortical substance becomes 
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more arteriose in character. This tension is communi- 
cated to all the nerves, sensitive as well as motor, and 
continues in their interlude with the world and the 
motor system. r 

2741. If this encephalic tension is not too potent, it 
remains only in the brain, without the ability to polarize 
the nerves also. It then only produces cerebral phe- 
nomena, thoughts or dreams. 

2742. Dreaming is an encephalic tension excited by 
the organization, not by the world. 

2743. Dreaming is the first step in the liberation of 
the animal from the vegetable system—it is the first step 
towards mesmerism. 

2744. In a perfect or middling state of health, where 
the nervous is not very much separated from the tegu- 
mentary system, we do not dream. 

2745. In a healthy condition an external .stimulus 
would be, consequently, the only cause of waking, did 
not the long repose bestow a preponderating influence 
upon the cortical substance. Dreams therefore happen 
in the morning. 

2746. Waking is the intercourse with the world, not 
with self. If. one wakes also from intercourse with self, 
still the former is synchronous and coexciting. 

2747. Thus, if intercourse with the world ceases, sleep 
originates. If the vegetable intercourse with it also 
ceases, then death originates. Waking is ‘consensus ”’ 
with the world. | 

2748. Sleep is a death of the axzmal systems. 
2749. Every awaking is a resurrection from death, a 

new sympathizing with the vegetal body, from which 
the animal body again originates. 

2750. As the animal originally took its rise from, and 
only through the plant, so also is this repeated in an 

individual. The plant is the ever-living, ever-verdant, 
or green, out of which the animal daily sprouts forth 
as a blossom. 

2751. The animal intercourse with the world is also 
interrupted in two ways, and there are therefore two 
modes of falling asleep. 

-. 
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2752. The first cause resides in the want of stimulus. 
The nerves of the senses are not polar, do not therefore 
excite the brain, nor does this again affect the motor 
system. The muscle therefore arrives at a state of non- 
tension ; it becomes relaxed, and along with it necessarily 
the organs of sense, which are thrown into activity by 
muscular motion. ‘The arms and fingers, whose business 
is to touch, sink down; the feet which move, and 
thereby warm and animate the body, are slackened and 
bent together; the body is in the recumbent posture ; 
the eyelids drop, the light no longer plays upon the 
visual organs, the external and internal auditory muscles 
flag also, and the sound is no longer borne upon the ear. 
Now also does the tension of the senses with the brain 
cease, and with it the sensation—there is sleep. 

2753. This sleep, arising from want of stimulus is a 
faint sleep, and rendered useless by dreams. For there 
is actually no cause present why the encephalic tension 
should entirely cease. Men, who do not fall asleep 
through fatigue, but from want of work, sleep restlessly, 
awake easily, and again readily fall asleep. Their life is 
dreaming. 

2754. The other cause of the polar suppression in the 
nerves is like that of the extension of the muscles, or 
their falling to sleep; it is thus the discharge of the too 
strongly excited poles. With too high a degree of fibrous 
tension, which also originates through too long a con- 
tinuance of the tension, the fibre is placed in a state of 
activity, which consists in the antagonism being balanced 
by approximation of the ends. Were nerves, when 
greatly tensed, capable of being shortened, they would 
also discharge themselves, and come at least for one 
instant to rest—they would sleep. 

2755. The falling asleep of the fibre is its sleep, 
though it also does not last long. So is the expansion 
of the heart its sleep, so is expiration the sleep of the 
thorax. 

2756. In all polarizable organs there is a change or 
alternation of waking and sleeping, which endures a 
longer and shorter time. ‘This periodicity depends upon 
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the energy of the polar inftuence, and upon the size and 
susceptibility of the substance. 

2757. Every substance has its own periods of waking 
and sleeping, of action and repose. ‘The pulse sleeps 
shorter than the breathing ; this again shorter than being 
hungry; this again for a briefer time than the sexual 
function. 

2758. There are organs, or systems, which are mc 
always in a state of slumber, e. g. the osseous system, 
because in it the polarity is extinguished. It is only in 
states of inflammation that it wakes up. Others scarcely 
ever slumber, e. g. the cellular system, because in it 

_ indeed no pole is yet fixed, and in the alternation of poles 
its life consists. 

2759. There is a similar change of poles in a nervous 
system, and it indeed halts or stops for a middling time. 
Through the persistent mfluence of the external world, 
the nerves of the senses are thrown into such a state of 
tension with the brain, that blood cannot flow thither in 
sufficient quantity, in order to maintain the two cerebral 
substances in mutual antagonism. Brain and nerves 
become therefore indifferent ; muscles and sensorial organs 
lose their polarizability, and their intercourse ceases with 
the nerves as well as the world. The brain, and every- 
thing else, has now been discharged, and a deep sleep 
without dreams, an animal death, ensues. 

2760. It has been arbitrarily asserted, that no sleep 
is possible without dreams, but for this statement 
there are no existing grounds. Whence should the 
dream come if there is no tension in the brain, or if it 
has previously undergone sufficient self-exhaustion ? 

Periodicity. 
2761. The sleep of the nerves ranges parallel with that 

of the planet. It might be said that such was the case 
from habit or custom, but it is, properly speaking, depen- 
dent upon a parallel process of organizing that occurs at 
the origination of the animal. The matter stands thus: 
the germ originates in the morning; until evening 
stimuli act upon and polarize it: in the evening they 
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cease, and with them the tension. ‘The muscles relax 
upon every movement, and rest necessarily follows in the 
manner above delineated. With to-morrow’s morn the 
world again acts until evening upon the germ; it wakes 
up, and the same course of events happens as on the first 
day. Finally the substance becomes organized according 
to this periodicity ; it becomes, forsooth, not more ener- 
getic than is necessary in order to admit or receive a 
charge of one day; towards evening it is exhausted, is 
neutral, and rejoices with the relaxation of the muscles, 
that the world no longer acts upon its frame. 

2762. Thus, we may attribute this phenomenon both to 
custom and synchronous formation; nevertheless one ought 
not to forget that the organic formation is a metatype, or 
has been imitated from something that has gone before, 
and that consequently the law of periodicity has not been 
bestowed upon both at the same time, but first of all 
unto nature, and through this to the body, which is its 
image or likeness. 

2763. 'The nervous periodicity ranges in accordance 
with the periodicity of the light, or is thus parallel with 
its archetype, and consequently with the day and night. 
Day is the waking, night the sleepmg of nature. But 
the animal has originated in and by this alternating 
change of nature. Itis spiritually, as well as corporeally, 
nature’s likeness. 

2764. The sexual function m a perfect animal, as in 
Man, has been adapted to the periods of the year; in 
other animals other natural periods exert their sway. 
Animals are commonly pregnant by the month, e. g. for 
one, two, four, five months, &c. The human species 
requires three quarters of a year for pregnancy, one 
quarter for giving suck to the babe, and then it can 
again conceive. Pregnancy thus lasts a year, and has 
been based im the sun. 

2765. If the female does not become pregnant, the 
sexual passion, or instinct, is repeated at the expiration of 
a month. It sleeps about one month, and then awakes 
for some days. ‘I'he periodicity may be divided into 
vegetative and animal, thus,— 
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a. Animal = World-periodicity. 
1. Sleep . . = Rotation of the Earth. 
2. Menstruation = Lunar revolution. 
3. Pregnancy . = Solar revolution. 

b. Vegetal = Harth-periodicity. 
1. Digestion . = Water, Ebb and Flow. : 
2. Respiration . = Air, Electricity. 
3. Pulse . . = Earth, Magnetism. 

Awaking. 

2766. The awaking takes place of itself through the 
origination of a new polarity in the brain during the 
afflux of arterial blood, whereupon the dreams follow 
which precede the act of waking. During sleep the 
plant continues to act, the unloaded cortical substance 
becomes again oxydized and charged; tension arises 
between it and the medulla, and with this come the 
dreams. This encephalic polarity is imparted to the sensi- — 
tive and motor nerves, and the organs open. If external 
stimuli are superadded, all this happens somewhat earlier. 
The act of awaking is invariably, however, a restoration 
effected, or brought about, by the plant, and especially 
by the circulation. 

2767. Man would therefore wake up had there also 
been no world of the senses; but then he would not 
continue awake, but at once relapse into slumber, and 
sleep the eternal death. 

Ill. Functions of the Organs. 
2768. The functions of the organs are the functions 

of the system associated or combined, just as the organs 
are but ultimate evolutions of the systems existing 
under similar relations. The organic functions are al- 
ways therefore im a state of concatenation with other 
systems, and there can be no organ which acts in an 
isolated manner. : 

2769. By this character a new field for sympathy has 
been opened. All the organs operate through sympathy. 
Sympathy is therefore the result of parallel systems, or 
also of antagonisms between the factors of a single sys- 
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tem. ‘Taken in a strict sense, there are no vegetative 
organs. ‘The organs are therefore limited to the enxcephalhe 
ammal, such as are those of motion and the senses, and 
to the sexual animal. 

1. Functions of the Encephalie Animal. 

A. ORGANS OF MOTION. 

2770. Just as the nerves have a function in them- 
selves, and one directed towards the subordinate organs, 
so also has the motor system. ? 

2771. The motor system is in the first place doomed 
to serve the whole body, since it flexes it, moves it for- 
wards and backwards and upon all sides. _It is related 
principally to the movements of the vertebral column, and 
serves in numberless animals to effect the act of crawling 
or creeping. 

2772. Then again it will serve individual parts of 
the body, such as the belly in its evacuations, or the 
sexual animal in emitting urine, &c. It ministers unto 
the thorax in the act of respiration, which is a very com- 
plicated process. ‘The thoracic muscles are to a certain 
degree co-ordinated with the constantly polar nervous 
system, and become thereby and in part mvoluntary. 
But one main reason of this appears to be the air that is 
constantly renewed in their cavity. 

2773. In the act of respiration two orders of muscles 
are active, the proper-pectoral muscles, and the abdo- 
minal muscle, which has been displaced from the thorax, 
or the diaphragm. 

2774. As originally the thorax took its rise at the 
expense of the abdomen, so also is every inspiration an 
elevation of the thorax and a displacement of the abdo- 
men. Every breath or in-draught of air expands and 
produces the thorax, but narrows and arrests the abdo- 
men. ‘The diaphragm expresses this contest. Its con- 
traction being a result of the respiratory tension, expres- 
ses consequently a preponderance of the thorax, and in 
obedience to this, narrows and diminishes the abdomen. 
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It is supplied, in conformity with its origin, by nerves 
from the upper cervical vertebree, since prior to this the 
abdomen extended as far as the head, and the branchiz 
were appended to it as lateral strips of integument—as 
in Fishes. 

2775. As the thoracic cavity is drawn by the dia- 
phragm’s descent towards the abdomen, so by the pec- 
toral muscles is it raised upwards to the head. ‘The 

_ latter movements are what is animal in the respiratory 
process, for they lift the thorax towards the head. Pee- 
toral muscles and diaphragm stand opposite to each 
other, like limbs and trunk; the ribs are the limbs, the 
diaphragm the upper abdominal tunic or covering. 
Through this antagonism what is limbed, as belonging 
to the thoracic cavity, is drawn upwards, what is abdo- 
minal in its character, downwards ; the result is expan- 
sion, and through this pumping in of the air. 

2776. The air is in part voluntarily swallowed like 
the food, as e. g. by the movement of the ribs, in part 
involuntarily by the diaphragm. The diaphragm may 
be termed the heart of the abdominal cavity. 

2777. In the lower organized animals, where merely 
branchiz are present, the animal motion encroaches but 
little upon the act of respiration. In Molluscs and Snails, 
the oxygen is almost always on the branchie, as is the 

case also in Insects. In Fishes the water is still taken in 
like the food through the mouth, and driven out or ex- 
pelled by the pharyngeal muscles from between the 
branchize. In them the air is in both respects swallowed. 
In many Reptiles the air is indeed drawn in through the 
nostrils, but conveyed into the lungs by a true act of 
deglutition. These kinds of functions are necessary, be- 
cause as yet the whole trunk is abdomen, and the tho- 
racic cavity has not as yet separated from it; hence the 
diaphragm is wanting. 

2778. The respiratory originates therefore from the 
digestive organ; it is freely developed only from the 
abdomen, and is at length entirely liberated from the 
latter as a self-substantial cavity, e. g. first of all in the 
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Mammalia. Respiration is originally but an act of deglu- 
tition, which has gradually become perfected, by the 
animal trunk being associated with it to a greater 
extent. 

2779. The pumping im of air has therefore become in 
the highest degree a process of suction, and in this re- 
sembles the digestive function when it has become 
animal. 

. 2780. Then also the air passes no longer through the 
mouth, but through the nose, as being the peculiar 
opening of the thoracic cavity in the head. Even the 
Fishes have as yet no nostrils opening into the mouth. 

2781. ‘The thoracic motion is a limb-motion, and 
would become locomotion, were the ribs not conjoined. 
In many of the lower animals the branchiz are at once 
organs of motion, such as fins or rudders. ) 

2782. Every inspiration is a self-manning towards 
the animal; every expiration a retro-depression unto the 
plant ; the abdomen in this case regains the upper hand 
from the diaphragm reverting to its usual position, and 
the thoracic cavity narrowing. Respiration is a becoming 
animal. 

2783. The motions in themselves, without reference 
to the trunk, are the motions of the limbs, as standing, 
walking, &c. The movements of the arms and feet are 
sympathetic, because their muscles are of equal sig- 
nification. 

B. FUNCTIONS OF THE NERVE-ORGANS. 

2784. These functions have relation only to the nerv- 
ous system itself, because all nerve-organs are elevated 
above the trunk, and live in themselves. . They are 
simply the functions of the sensorial organs. 

a. Functions of the Vegetable Sensorial Organs. 

2785. These must be regarded as those that still en- 
croach upon the inferior organs. They are not, however, 
the inferior processes themselves, but their ascensive 
formations into the nervous system. This therefore . 
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works henceforward only in and by itself, but yet in 
relation to the inferior processes. 

1. Function of the Sense of Feeling. 
2786. To constitute the sense of feeling the integu- 

ment, in other words the nutritive or vascular system, has 
assumed a nervose character, and consequently that 
which is in communication with the materiality of the 
external world. The function of this sense will there- 
fore have materiality only for its object. 

2787. The integument is the organ by whose means 
the animal is absolved or liberated from the world. The 
sensation belonging to it, is none other than the percep- 
tion of this diversity subsisting between the two. 

2788. Through the tegumentary sense, the world be- 
comes a something external in relation to the nervous 
function ; while previously it was such through the medium 
of the skin for the lower organs only, viz. as an object 
of absorption. The discrimimation of materiality is 
called Feeling. The sense of feeling is the earth-sense. 

2789. The sense of feeling perceives materiality, like 
the nerves perceive all objects or all stimuli, through 
polar excitation. Every a every contact is polar 
excitation. 

2790. The sense of feeling is characterized by poles 
only being excited in it by absolute proximity or imme- 
diate contact. Just because it is the first sense, through 
which the animal is set free, so must that which is libe- 
rated be at once perceived in the moment of liberation, 
and thus in immediate contact. The sense of feeling is 
a polarity of contact, a polarity without distance. ‘The 
stronger the contact, by so much the stronger is the 
polar excitation—there is increased pressure. The gra- 
vity acts simply by pressure. ‘The perception is there- 
fore resolvable into one of pressure or contact. 

2791. Different degrees of pressure necessarily im- 
part different amounts of feelmg. Perception of the 
different degrees of pressure made by an object betrays 
its inequalities of surface. The sense of feeling is also 
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the sense for determining inequalities, for the Soft and 
Hard, for the Solid, Fluid, and Gaseous; all these feel- 
ings, however, are referable to the contact. 

2792. Through diseased conditions, the polarizability 
of the sensitive nerves may become exceedingly elevated, 
and they then perceive the polarity of contact prior to 
the contact having taken place. For the two bodies 
invariably excite poles that are antagonized to each other. 
Were other bodies not to approach them more closely, 
or else act upon them more energetically and so extin- 
guish the polarity; they would remain at an infinite 
distance in a state of polar relation towards each other. 
Feeling can therefore be extended to an indefinite dis- 
tance. Hysterical, mesmerized, and even healthy human 
bemgs, feel further than they grasp or touch with the 
hand. 

2793. Homogeneous polarities, or those of the same 
kind, are throughout nature to be found also by means 
of others; e. g. electrical polarities are not disturbed by 
the intervention of magnetic ones. Such is the case 
also in feeling. That which is related to oneself is felt, 
although it is more remote from us than other objects, 
upon which we do not bestow any attention, or towards 
which we do not turn our poles. 

2794. The sense of feeling differs according to the 
diversity of certain points in the integument, and is thus 
nobler in character, the higher the rank which these may 
hold. ‘Thus it is most feebly developed in vegetable situ- 
ations, where hairs, nails, claws, and scales are placed. 
It must attain the highest grade of perfection in the 
animal organs, and thus in the limbs or their parallels, 
the lips. 

2795. In the limbs, by reason of their mobility, the 
feeling becomes voluntary. It is then wholly im our 
power to strengthen or weaken the contact, to press 
gently or firmly, and allow these periods of feeling to 
succeed each other rapidly or slowly. 

2796. Feeling associated with motion is called fouch ; 
this condition of the organ the ¢actile sense. The tactile 
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sense is by no means different from that of feeling ; it is 
only the combination of feeling with motion. 

2797. The fingers are the most perfect organs of feel- 
ing, because they are the most moveable parts of the 
body, and therefore they are organs of touch. 

2798. As simple feeling perceives the asperities of 
bodies, so does touch the forms. The perception of 
forms is based upon the form that resides in the ¢actile 
organ itself. 

2799. All possible forms reside in the motion of the 
fingers. 

2800. Each hand is a semi-ellipse, in which the four 
fingers are the periphery, the thumb the radius. Both 
hands together form a perfect ellipse with two radii. 

2801. Now, in the ellipse are involved all geometrical 
figures. The hands include in their movements the 
whole of geometry. 

2802. We can only perceive the forms of nature, be- 
cause they all reside in ourselves, because we can create 

_ them. This, and none other, is the meaning or sense of 
the doctrine of pre-established harmony. 

2803. The sense of touch is also the sense of form. 
The fingers constitute so perfect an organ, that it is 
scarcely requisite for us to estimate all its value. In it 
the whole body is repeated simply in forms, in spiritual 
motions. | 

2804. Through the hand the whole planet becomes 
an object unto us. It is the hand which instructs us 
how to know this terrestrial world. 

2805. The greatest perfection is attained by the 
greatest variety or multiplied diversity of the organs. 

¥ _ The limbs are simply destined for motion, yet feeling 
also resides in them, because they are invested with in- 
tegument. Could the limbs therefore divide into motor 
and tactile members, the conceivable sum total of per- 
fection must be attamed. This division is present alone 
in Man. The feet have become simply locomotive mem- 
bers, beeause they are those of the sex; but the hands 
have become tactile members, because they are those of 
the encephalic animal. 
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2806. It is not, as has been imagined, the hands, as 
hands, which confer nobility upon our species, for by their 
means an essential half of the animality, or the power of 
locomotion, is lost ; but it is the preservation of all pos- 
sible functions in an animal, and in such a manner that 
each stands upon its highest grade of perfection. The 
highest perfection cannot, however, be attained where two 
functions are attached to one organ. Should both hands 
and feet exercise the sense of touch, the motion is im- 
paired; should both move the body, then the sense 
suffers. 

2807. The four hands of the Apes are therefore an 
imperfection, which we have no need to envy them. 
They can, properly speaking, only climb and grasp with 
them, but not run. Each gait of theirs becomes there- 
fore ungainly, the horizontal as well as the upright or 
perpendicular, and they make use of both alternately ; 
because too the act of handling, i. e. of climbing, is their 
only proper movement. Now, in the act of climbing all 
the limbs are brought into requisition, and consequently 
a free voluntary touch and a free progression disappear. | 

2808. The feet support the body and stand in its 
service. 

2809. The hands are, on the contrary, supported by 
the body, are free. 

2810. The wings also support the body. 
2811. Feet and hands define man. Through the two 

only does he become /ree. 

Tegumental Covering. 

2812. The skin, as being originally a branchia, is pro- 
vided also with its branchial operculum. ‘This is the 
epidermis. | 

2813. Scales are plications or folds of the epidermis, — 
which accord with the situation of the branchial vessels; _ 
they are therefore arranged generally in a circular form 
around the body, and are more definitely varied upon 
the dorsal than ventral aspect of the body. Large scales, 
or those which may be regarded as formed by the conflu- 
ence of several scales, are called scutes. 
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2814. Itis merely the epidermis which is concerned 
in the production of the squamous covering; but if 
the former branchial vessels emerge themselves so as to 
project above the integument and become dried, then 
hairs originate. 

2815. If these hairs ramify, then there are feathers. 
2816. It is only therefore the Mammalia and Birds 

who possess a proper external covering or garment. 
2817. The claws or nails are scales upon the extre- 

mity of the branchial arches, which have become animal 
in character, or in other words, are digital scales; they 
are animal branchial opercula. 

2818. The nails are demi-claws, and therefore leave 
_ the points of the digits free. Free digital apices or pomts 

constitute the most perfect organ of touch, because this 
is then divided into two parts and because the nail in- 
creases the amount of resistance. 

2819. The organs of defence are therefore an append- 
age of the sense of feeling, as are the bones of the motor 
system. 
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Splanchnic or Visceral Senses. 

2820. These senses will not be found to disown their 
predecessors ; and just as the latter extracted the quali- 
ties from terrestrial matter, so also do they. But while 
the former had to deal with the material, the present 
set will have to transact business with the spiritual 
qualities. 
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2. Function of the Gustatory Sense. 

2821. Digestion is a chemical process, and one indeed 
wherein actual mixture and decomposition take place ; 
it is therefore also, and “par excellence,” an aqueous 
process. or matters that are actually decomposible are 
alone submitted to digestion, since it is of too coarse a 
character to perceive the proneness of such bodies to 
decomposition. 

2822. It belongs only to a higher grade of perfection, 
or to a nervose condition of the digestive process, to per- 
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ceive the rationale of the decomposition, or the spiritual 
conflict, which prevails between the matters, when they 
are about to separate. 

2823. Now, the organ which only perceives the quali- 
ties of matters, without reference to their actual separa- 
tion, is a sense. Upon the highest grade of perfection the 
digestive passes over into a sensorial function. | 

2824. Tasting is the first commencement of the diges- 
tion in the nérvous system, where the aliments are felt just 
before the analysis into their polar quantities has taken 
place. The gustatory is a water-sense. 

2825. For the exercise of the sense of taste the same 
conditions are requisite as for digestion, viz. solution 
and capacity for decomposition. Without the capacity 
for being dissolved, and without the occurrence of actual 
solution, nothing can be tasted, any more than digested. 
The saliva is the gastric juice for the tongue. | 

2826. If water be the basic element in the process of 
digestion, so in gustation must the higher water, or the 
salt, be the basis of taste. Salt alone is sapid, and every 
thing in order to be tasted, must possess saline pro- 
perties. 

2827. The tongue, by means of the saliva, passes over 
gradually into salt. Salt is the last extremity of the 
tongue. ‘The salt-formation is a member of the gusta- 
tory formation. Hence tasting is only an ascension of 
the inorganic to the animal tongue. The salt is the gus- 
tatory sense of the earth. 

2828. The general object of taste is the salt of the 
sea. It alone can and must be converted into a pleasing 
taste or relish. What is general in nature, is the ante- 
type of that which is equivalent in an organism. Sea- 
salt and the tongue or saliva are one in kind. 

2829. Every thing admits only of being tasted, im so 
far as it is salt; every thing is but savoury, in so far as 
it is marine salt. 

2830. As the component parts of sea-salt are acid 
and alkali, so also are both these the extremes of tastes. 
‘Tastes are divisible accordingly into acid and alkaline 
savours. 
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2831. As salt is a product of what is inorganic, so will 
the sapid bodies of this kind be pleasant objects for gusta- 
tion, provided they do not act chemically nor in excess. 
Therefore, what is saline, or acid and alkali combined, 
is agreeable to the taste, even if its action should last 
a long time. 

2832. On the contrary, the proper organic savours, 
which admit with difficulty of bemg reduced to the for- 
mer or inorganic kinds, if they do not prove at once 
nauseous or unpleasant, yet become so by lengthened 
operation, e. g. the Sweet, the Bitter. 

2833. According to these savours has the organ of 
taste heen regulated. It hath in itself also polar rela- 
tions. The point or tip of the tongue tastes what is 
acid, its root more readily what is bitter, its dorsum or 
back what is poignant or moist. 

2834. The matters are not mechanically analyzed 
upon the tongue; it does not therefore taste the several 
component parts, but only their chemical behaviour or 
relation in the water, in other words, their reaction. 

3. Function of the Olfactory Sense. 

2835. In the lungs the air is materially analyzed and 
deprived of its oxygen; but, when these organs have 
assumed a nervose character, the tension only of the air 
unto the analysis will be perceived. Now, the action of 
the air is the electrism. The nose perceives only the 
electrical condition of the air. . 

2836. The sensation of the electrical relations is 
called Stelling. The olfactory sense is an air-sense. We 
smell nothing but the electricity, and neither the con- 
tact, nor the impressions, &c. of the particles that find 
their way into the nose. These particles would have no 
effect upon the nasal organ, if they did not stand in an 
electrical relation unto it. 

2837. Now, the electrical bodies in nature are the 
resins or Inflammables. What salt is for the gustatory, 
that is resin for the olfactory sense. The nose is an 

electrical, a resinous organ. 
30 
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2838. In like manner the solubility of bodies in the 
air is as requisite for smell, as that in water is for taste. 
The water is the menstruum of the sapid, as the air is 
of odorous, bodies; and this indeed of necessity, because 
water and air are the antetypes of these mineral classes. 

2839. In order to be an odorous body or object of 
smell, the resin must resolve itself into air, or become 
aeriform. Aeriform resin is eethereal oil. Bodies such 
as those which part rapidly with their electricity, sub- 
stances contaming hydrogen, ethereal oils and burnt 
spirits, are the usual objects appreciated by the olfactory 
sense. 

2840. The hydrogenous body is therefore provided 
with a sweet scent. Most bodies which are evolved by fer- 
mentation, in so far as they are electrical, are odoriferous. 
Most blossoms smell agreeably, because they secrete 
aerial matters. | 

2841. The products of putrefaction emit a fetid odour, 
because they indicate the presence not of aerial, but 
aqueous and terrestrial matters. Nearly all animal bodies 
stink, besides many secretions of the sexual parts, be- 
cause they belong to the vegetable nature. 

2842. The objects of taste have their residence in 
what is organic, but those of smell, as being objects of 
a higher sense, have it in the vegetable kingdom. The 
succeeding or auditory sense has the animal kingdom 
for its object, while the eye scans the universe. 

2843. The nose is in every respect an_ electrical 
organ; it is an electrophore, or rather a battery con- 
sisting of numerous plates. Of the truth of this, its 
numerous tortuous passages and laminated bones are 
striking proofs. 

2844. That the nose consists of a great number of 
blood-vessels, as well as of arteriose olfactory nerves, is 
quite commensurate with its character or signification, 
as being a higher pulmonary organ. 

2845. The objects of the three vegetative senses are 
the three elements of the planet, earth, water and air; 
in the first of these reside the relation of the gravity, rest, - 
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and crystallization; in the last the relation of the elec- 
tricity ; in the water that of the chemism. The sense of 
feeling is an earth-sense, that of taste a salt-sense, that of 
smell a resin-sense. 

b. Functions of the Animal Senses. 

2846. The objects of the animal senses are no longer 
matter, nor its chemical qualities, but the higher rela- 
tions of the solar system, and the highest organizations, 
the animals themselves. Throughout the supra-planetary 
solar system there is naught to be conceived but motion 
and light in action. Wherever there is ether, it is in 
motion ; the corresponding organs of sense must there- 
fore perceive these two relations. Now, since the animal 
is also motion and light, and this alone, so by means of 
these senses will the innermost of animality be at once 
perceived. Animals become acquainted with themselves 
only through these senses, and by them only enter, in so 
far as they are animals, into communication with each 
other. In so far as they are mere masses of matter, they 
are capable of self-perception through other senses. 
These senses may therefore also be called cosmical, while 
the three former are terrestrial. 
2847. They correspond thus with each other. The 

tactile sense is a precursor-of the sense of motion, and 
represents the motion, gravity, and pressure, after a terres- 
trial manner ; the two splanchnic senses are the precursors 
of the light-sense, since they dwell upon the qualities of 
the matter, while the light also is only a quality of the ether. 
The sense of smell, being as it were an air-sense, will 
in particular border most closely upon the light-sense. 

2848. Through the two cosmic senses the universe is 
translated mto the animal, like the planet is through the 
terrestrial senses; through the former also the animal 
spirit, which is a transcript of the universal spirit, passes 
over into other animals. They are the senses of the 
highest instruction, of freedom. 
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A. Function of the Auditory Sense. 

In the ether resides the movement of the world. 
2849. To the motor system that only which is its 

equal, and thus the movement of nature, can of necessity 
become an object. ‘The motor system represented as a 
sense, cannot, however, perceive the borrowed or derived 
motion, not the planetary or massive motion, but the 
primary motion of the ether. The planetary motion is 
related to the primary motion as the oxydation is to the 
electrism, as chemical analysis to chemical affinity, and 
consequently also as respiration to smelling, as digestion 
to tasting, in short, as the material metatype to the spi- 
ritual antetype. 

2850. 'The limbs are the planetary motion organized, 
and therefore perceive only this material motion—pres- 
sure. ‘Touch is related to the animal sense of motion, 
as digestion is to the tasting. 

2851. Smell and taste no longer perceive the bodies 
in the very act of decomposition, but their laws or their 
spiritual operations ; so will the motor sense not perceive, 
like the sense of touch, the mass when in motion, but 
only the motor laws of the mass. 

2852. These laws of motion are those of the primary 
motion. ‘This is, however, a product of the light in the 
ether, an effect of polarity, and that indeed the first 
polarity which was manifested in the universe. The 
motor sense therefore perceives only a motion which has 
originated through primary polarity. 

2853. Such motion is not relative m kind, i. e. it 
does not affect several portions of the matter in reference 
to some other matter; but it affects the whole matter 
internally, or its atoms, so that all matter may remain in 
its place and yet every atom of it be moved. 

2854. This motion is like the motion of heat in the 
matter. By it heat is excited. For mternal motion of 
the atoms, when aroused by polarity, so that every atom 
enters into a state of motion against the other, is a 
discharging of the poles, and consequently development 
of heat. 
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2855. This internal motion has, however, been produced 
by an external; for the external motion acts by contact, 
and this is a process of polarization. Now, the interior 
of a mass is only moved by repeated contact, or through 
the restlessness of polarization and by a proper amount 
of force, or one which is proportional to the mechanical 
resistance of the mass to be excited. The last of these 
is the stroke or blow, the first the vibration of the body. 
By vibration or oscillation only can a body be internally 
polarized ; for, if it does not oscillate upon the shock 
being applied, it is still indeed set in motion, but “ en 
masse,” so that the internal parts remain in a state of 
rest. 

2856. Oscillation is distinguished from continuous or 
progressive motion by its affecting the atoms of the body, ~ 
while the latter acts upon the body itself. Through 
the vibration heat is engendered, because the poles are — 
free and the matter passes over into ether. 

2857. Vibration must endure the longest in solid 
bodies, and thus in that which belongs to the earth. 
Among thes the hard bodies must take precedence, 
because the soft are of an aqueous nature. Among the 
hard bodies again the heaviest must vibrate most effec- 
tually, because they offer a longer resistance, and do not 
yield so soon as light bodies to the effort made at 
separation. ‘The purest representative of the earth-ele- 
ment or the mefa/ is thus the best instrument or means 
of vibration, and consequently the object of the motor 
sense. 

2858. Thus as the salt of the earth-element is the 
object of taste, and as the resin of the earth-element is 
the object of smell, so would the metal be the object of 
this motor sense. . 

2859. But no sense-object is without its medium for 
transmission, except in the case of the sense of feeling or 
touch. The salt is only tasted by means of the water, the 

- Inflammable only smelt by means of the air; the metal’s 
primary motion could not therefore be perceived directly 
by the auditory sense. It must be propagated through 
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the medium which ranks next to the heat, and whose 
atoms insinuate themselves most easily into those of the 
vibrating body—thus through the air. Man perceives the 
primary motion, in which things tend to resolve themselves 
into ether, through the air. By the metal, or by every 
vibrating body, the vibration of the air is communi- 
cated. 

2860. This vibration is not, however, a general move- 
ment to and fro, but a dissolution of the material bands. 
This dissolution can only take place according to the 
laws of the primary motion. ‘They are rigidified in the 
solid masses as crystalline forms. Every law of motion 
is a crystalline form which has become free or spiritually 
manifested. Through the vibration forms are engendered 
in bodies, which are commensurate with the substance 
and form of the mass and the degree of vibration. 
These forms, being as it were the ghosts or phantoms of 

\ crystals, are called sonorous figures. 
' 2861. If the air be displaced when in a state of co- 
vibration, it is not thrown into undulatory circles or 
waves, like water into which a stone has been cast, but 
in each of its parts the sonorous figure of the rigid body 
is repeatedly represented. The vibration of air is a pro- 
gressive motion of sonorous figures. 

2862. If the sonorous figures are not incommensur- 
able, several may be at one and the same time in a siugle 
portion of air, without mterfermg with each other. They 
harmonize, because they have originated according to 
concordant laws. But if they are products of different 
laws, they are then confused, and an indeterminate 
offensive vibration originates, just as savours become 
loathsome if they depart from their laws. 

2863. These figures of the air are only perceived by 
the Har. The ear is the only sense in which the motor 
system is represented in a pure state, devoid of any vegetal 
signification, and simply endowed with nervose nobility. 
The ear is therefore the only organ which can perceive 
the primary motion of the matter; for like acts only in 
or upon its like. 
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2864. The metals are the ear of nature, the salt her 
tongue, the resin her nose, the earth her hand. 

2865. The power or capacity excited by sonorous 
figures of covibrating according to the same laws, con- 
stitutes Hearing ; the phenomenon is called Sound. 
Hearing is a primary motion in the musculo-osseous sys- 
tem of the ear, which is communicated to the auditory 
nerve. ‘The auditory sense is ether-sense, metal-sense. 
Hearing is magnetizing. 

2866. The sonorous figures are formed in the auditory 
organ, and even in the auditory nerves, just as they have 
been represented upon an infinitely small scale im the 
air. ‘I'he nerve becomes in hearing a sonorous figure. 

2867. It is not the mere motion in the auditory organs 
which produces the sensation of sound; the nerve certainly 
perceives each movement in the ears, because none is 
possible apart from or without primary motion; only 
such a motion is no sound, but only a noise. What has 
been written in the tingling metal according to eternal 
laws, is transcribed or copied im the auditory nerve ; it 
is only this writing, but no massive motion of the air, 
which is legible by the nerve. 

2868. Melody is a retrogression of the matter into 
ether, of the formed world into the primary world ; 
through melody is the spirit of the world revealed. The 
ear is the first liberation of the animal from all terrestrial 
matter; through the ear the animal becomes for the first 
time spiritual. 

2869. Melody is the voice of the universe, whereby it 
proclaims its scheme, or its innermost essence. Hence 
the wondrous, mysterious action of harmony, the secret 
sovereignty of music. Music is the expression of the 
ardent desire to revert to the primary idea. It makes 
man unconsciously yearn after a condition which he 
knoweth not; it transports him unconsciously into this 
condition of divme repose and godly bliss. 

Speech. 

2870. That which melodizes proclaims its spirit : the 
melody of animals displays their internal law. 
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2871. The musical system of all animal laws is Speech. 
2872. Speech is the representation of all nature’s 

sonorous figures in the human organ of sound. 
2873. Through speech Man delineates himself in spi- 

ritual outlines or sketches, which, devoid of matter (or 
body), he sets down before himself. Such sketches are 
easily seen through, since to them every material covering 
is wanting, and they lie purely before the sensation, as 
the law, the will of nature. 

2874. Through speech Man appears as a double 
essence. He is a corporeal essence; and the spoken 
word appears before him in the same outlines, but without 
body. When conversing, Man is a self-manifestation 
unto self. 

2875. Previous to speech no self-consciousness origi- 
nates. 

2876. Without an auditory organ there is no self- 
consciousness. 

2877. To the organ of hearing, however, belongs also 
the auditory nerve and the cerebellum. Without a cere- 
bellum there is no self-consciousness. | 

2878. While Man appears unto himself, he appears also 
to change. Nature is gloomy, incomprehensible; the spirit 
is clear, and enlightens her. 

2879. Manifestation is only possible through self- 
manifestation ; through a doubling of itself, through its 
expression. 

2880. Animals appear only, in so far as they are indi- 
vidual self-manifestations of Man. 

2881. With speech Man creates unto himself his 
world. Without speech there is no world. For the 
Apes there is no world, but only tree-fruits, female and 
male. 

2882. Through speech Man becomes acquainted with 
or learns to know himself; through it he becomes a self- 
substantial essence, which resembles God, because it 
creates for itself its world, and recognizes itself, 1. e. 
speaks. 

2883. Words are forms of our body mathematically 
laid down. | 
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2884. A single world-is dead, so also are many. 
2885. Words, which are connected together according 

to organic laws, form an organic system, are at once alive, 
and have a meaning. 

2886. Speech originates gradually like the organs, 
like Man. Speech grows like a plant ; at first it is only 
root, next it puts forth a stem, then leaves, and finally 
blossoms, when it is the perfect expression of the animal 
body. 

3887 . The organ of speech is composed of the three 
terrestrial organs of sense, the air-, water-, and earth- 
sense. 

2888. The air-organs are the principal medium, 
because they must produce the sonorous figures; the 
tongue imparts to them the specific modification ; but 
the lips and jaws, as being motor members, afford the 
articulation or the movement proper. ‘The lungs and 
nose breathe out the tones; the tongue digests them ; 
the lips move them, and fashion them into perfect bodies 
—words. 

2889. A word is at once for itself a regularly inter- 
articulated body. ‘The sounds are its members, its organs 
or fundamental formations. 

2890. Speaking is a gentle respiration, carried on by 
the mouth, nose, and limbs or jaws. 

2891. As respiration has a special thorax, so also has 
speaking. ‘The speech- (or voice-) thorax is the larynx. 

2892. The larynx represents the ribs and arms, which 
all move in order to form a sound. ‘The tongue is, so to 
speak, the head upon this thorax. 

- 2893. The nose imparts euphony to the sounds. It 
tests their fragrancy. ‘The tongue gives them a special 
quality, their chemical character or taste; the teeth and 
lips furnish the cadence as a kind of joint to the sounds, 
or in other terms the words. 

2894. Four organs of sense belong to speech, viz : 
Touch in the Jaws. 
Taste in the Tongue. 
Smell in the Nose. 
Hearing in the Ear, 
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2895. The ear receives the products of the three 
vegetative organs of sense. It is a synthetic sense. 

2896. The tongue gives the vowels; the jaws the 
consonants. 

2897. In accordance with this the vowels are the Jody 
of speech, and the consonants the mds or members, 
whereby it effects its movements. 

2898. Vowels express time, consonants space; the 
one the chemical import, the other the form. 

2899. The vowel E expresses the present, A that 
which has just past, O that which has quite passed, U 
that which has passed long ago, I the future. 

' 2900. The more consonants there are in the words, 
so much the richer is the language; the more vowels, 
the poorer it is. Such is the speech of savages or wild 
men. 

2901. The speech of animals is a vocal or vowel- 
speech. 

5. Hunction of the Optic Sense. 

2902. As the primary. motion of the world is mani- 
fested to the animal through the ear; so does the primi- 

.% _ tive cause of the motion, that of every activity and every 
phenomenon, i. e. light, appear unto the nerve-sense. 

2903. The light-sense is similarly formed or modelled 
according to the light of nature, and kindles also the 
light within itself, just as the light originated in the eether ; 
viz. through primary antagonism taking place in its own 
substance. 

2904. Light is the binary division of the zether-mass, not 
an antagonism between it and some other matter; in 
like manner sight is a binary division of the nerve-mass 
in itself, without antagonism to other organs. 

2905. Sight is the tension of the zther directly con- 
tinued into the animal ether, just as taste was a chemical 
action continued into the animal chemism, and smell an — 
electrical process continued into the animal electrism. 

2906. In sight the nervous mass is completely self- 
antagonized, is a phenomenon unto itself; the eye is the 
brain placed opposite to the brain. 

ee ee — 
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2907. Sight is thus.a tension between optic and cen- 
tral brain ; as illumination is tension between planetary 
and solar ther. 

2908. Illumination and vision are of one kind, only 
occurring in two different sorts of worlds. The planet 
sees by means of the illumination, the animal illuminates 
or gives out light by means of seeing. Sight is a light- 
sense. | 

2909. Now, the illumination is a fixation of ether, a 
coloration, and thus a descent of the ether into what is 
terrestrial. In seeing we perceive the zether, as to how it 
becomes world ; in hearing we perceived the world, as to 
how it became ether. 

2910. Seemg and hearing are opposite functions ; the 
first indicates the creation, the latter the return of the 
creation into chaos. 

2911. Through sight we become acquainted with the 
universe, through hearing with the miniature universe, or 
man. Sight passes out of us, hearing imto us; or 
through sight Man is posited in the world, through hear- 
ing among his fellow-men. Sight is the speech of the 
world, hearing that of the planet. 

2912. Sight is the speech or language of the universe, 
hearmg the language of Man. Through sight the world 
reveals unto us its spirit or its thoughts; but through 
hearing man only discloses what are his own. As words 
are but the representations of the disintegrated body of 
Man, so are the world-forms the representatives of the 
disintegrated body of the primary spirit. The word is a 
rigidified, crystallized thought of Man ; a natural body is 
a rigidified, crystalline thought of the primary act—a 
word of God. 

2913. Through hearing self-consciousness originates ; 
through sight consciousness of the world, universal con- 
sciousness. By means of the former we only become 
acquainted with human relations—which is wader- 
standing ; by the latter with those that are universal— 
this being reason. : 

2914. Without the ear there would be no under- 
standing, without the eye no reason. - 
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2915. Understanding is microcosm, reason macro- 
cosm. From what is intelligent we expect human wis- 
dom, from what is rational world-wisdom. 

2916. That the light also has a medium, whereby it acts 
upon us, is at once evident from our existing in such a 
medium ; but it could also act directly upon us, were it 
not inevitably broken up beforehand into colours in tra- 
versing the media. All terrestrial elements may be a 
medium for the transmission of light, such as the gaseous, 
fluid, and solid, i. e. if they are transparent. 

2917. We perceive only coloured light, because our 
organ of light is only a rigidified colour, a material light. 

- There is no pure light for us; there is none also in 
general. 

2918. Sight is thus a terrestrial light-tension, a colour- 
becoming. 

2919. This happens only through refraction. The | 
eye is a refracting medium. It is distinguished from the 
brain by being a translucent, refractive, encephalic sub- 
stance. 

2920. Light does not stream into the eye like water 
into the sponge, but it progresses gradually into and 
operates upon it. 

2921. The eye, m order to experience the sensation of 
light, is placed in a similar tension to the air, water, or 
crystal. This tension between it and the brain is per- 
ceived by the latter as illumination. ‘The eye is a prism, 
in which the brain sees the world, in which the brain 
observes its own tension, or the production of colour. 
Sight is a deoxydation of the eye. 

2922. The optic nerve is an organized ray of light, the 
brain an organized sun, the eye an organized chromatic 
sun or rainbow. 

2923. Just as the sonorous figures are delineated in 
the ears, and as the nerve perceives these, but not any 
concussion of the air; so also does the optic nerve per- 
ceive not the light in general, but its terrestrial formation 
or the chromatic image, which has been propagated into 
the eye. 

2924. In an eye, while seeing, the world is depicted ;. 
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as in the ear, when hearing, the crystalline forms of the 
air are delineated. 

2925. The eye does not on that account see two 
worlds. For the chromatic image is nothing else than 
that which is external to or without the eye. It is 
verily one and the same influence of light, which acts con- 
tinuously in a straight lime between the. chromatic 
image and the object apparent or beheld. 

2926. As a stick thrusts us from the side whither it 
comes; so does the chromatic image from the side 
whence the light comes. ‘The exit and entrance of the 
hight are not distinct from each other. The objects 
could not therefore appear reversed, because we do not 
see the image in the eye, but /ee/ its process of deoxy- 
dation along with its direction. 

2927. The objects of the eye are colours. Like as 
they are related in nature, so also must they be in sight ; 
for they are only the eye extended, or this again is only 
the formed colour. 

2928. We see nothing else but colours, no bodies. For 
the eye there is no material world. It directly perceives 
the spirit, and mdeed its own spirit, or the world of 
light. 

ie 2929. There is no pre-established harmony, but com- 
| __ plete conformity between the world and organ of sense. 

(Vid. Oken’s Essays, ‘‘ Ueber das Universum als fort- 
gesetztes System der Sinne,” and “Erste Ideen zur 
Theorie des Lichts.” Jena bei Fromann, 1808.) 

Il. Functions of the Sexual Animal. 

A. VEGETAL SEXUAL ORGANS. 

1. Of the Sexual Intestine. 

2930. As the sexual animal is in every respect the en- 
cephalic animal reversed, so also is this the case in respect 

| _ to its functions. The sexual intestine gives out through 
| __ its mouth or anus, while the other or animal gut takes in. 
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As being the intestine of the vegetal animal it receives 
the fermented product of digestion, or the excrement, 
and conveys it backwards towards the sexual orifice or 
mouth. 

2931. The intestinal function of the sexual animal is 
an act of vomition. ‘The evacuation is an act of vomi- 
tion, seeing that the mtestinal contents are moved back- 
wards. 

2932. The sexual stomach is the rectum. In it the 
excrementitious matter is accumulated, so that it may 
be ready for being broken away in the process of eva- 
cuation. 

2933. The commencement of the sexual intestine is 
the ceecum, its extremity the anus. 

2. Functions of the Sexual Lung. 

2934. We may distinguish two circulations, the 
splanchnic or visceral, which takes place between the 
lung, intestine, and liver, and the great circulation, 
which instead of going to the viscera passes to the other 
organs, and is called the bodily or systemic circulation. 
The liver excretes the product which results from the 
splanchnic circulation; the systemic circulation has its 
organ also, but one which does not secrete a special, but 
general product. 

2935. The general secernent organ of the whole body 
together with all its systems is the sexual system, which _ 
having been elevated by virtue of this general character 
to the rank even of an animal, is a true sexual animal. 
That which is a general and not a partial excretion, is 
imparted by the sexual animal. It is the animal re- 
versed. 

2936. Thus the secernent organ of the general cir- 
culation must belong to the sexual system, and perform 
in it that which the liver, or m other words the reverse 
of the lungs, has done in the splanchnic circulation. 
The 4¢dneys are the lungs reversed. 

2937. If the bile be an extract from the visceral blood, 
so is the wine an extract from the body’s blood, and 
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is consequently the purest reflex or pattern of the 
former. 
. 2938. The urine is sexual blood, just as the excre- 
ment is a product of the sexual digestion. The urine is 
reversed blood. . 

2939. The formation of urine is a retro-formation of 
the blood into digestive fluid or sap. The urime is blood 
of the sexual animal which has become chyle. It has both 
properties in itself. It is discoloured blood, and consists 
for the greatest part of water and salts, all of which are 
characters belonging unto chyle. It, however, contains 
urea, which corresponds to the noblest parts of the blood. 
This substance, like fibrine, consists for the greatest part 
of nitrogen; it may be called dissolved or decomposed 
fibrme. It imparts colour to the urine; it is converted 
by oxydation into lithic or uric acid, and is precipitated 
ofa red colour analogous to that of the blood-globules. 
In addition to this, albumen, gelatine, carbonate of 
lime, and phosphorus, consequently the whole blood, are 
present in the urine. 

2940. In urea the muscle flows or runs out of the 
animal, im albumen the nerve, in lime and phosphorus 
the bone, in gelatine the tegumentary together with the 
visceral system, lastly, in water the menstruum of the 
digestion and respiration. 

2941. Thus the urine, just like the blood, is the whole 
body rendered fluid, but only im a sexual manner, 
namely, as being half decomposed. | 

2942. So the bile, from its not representing the whole 
body, does not contain the latter in itself. It properly 
contains only the excretion of the intestinal process. 

2943. The kidneys stand accordingly opposed without 
distinction to all the organs, in so far as all of them are 
affected by the circulation. Their remote sympathy, or 
if we please, their antagonism, is with the animal 
systems, or with bone, muscle, and nerve. With the 
osseous, as being the profoundest system, there is of 
necessity also a close sympathy. In diseases of bone the 
bones, as well as the morbid matter, flow away principally 
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through the urine. Their most intimate sympathy 
must be with the organs of circulation, with the lung, 
liver, intestine, and skin. As the skin is also an organ’ 
of evaporation, so is the antagonism between it and the 
kidneys of a direct or immediate kind. The skin is the 
kidneys expanded into a large bladder. These are in 
turn, just as the lung is, the mverted skin. 

2944. A lung in the reversed animal can do nothing 
else but expire. It only expels the evaporated matter of 
the sanguinary system, but takes in none, so as to alter 
or support the blood. The sexual animal aims at the 
destruction of the animal. The urinary bladder, as being 
the remnant of the allantois, and of the primordial kid- 
neys or sexual branchize, is simply destined to purposes of 
expulsion. It is the larynx reversed. Micturition takes 
place through contraction of the bladder, as does expira- 
tion by that of the lungs in Reptilia. It is a cough. 

B. FUNCTIONS OF THE ANIMAL SEXUAL ORGANS. 

2945. The sexual functions proper correspond to the 
sensorial functions, though to these upon an inferior 
stage. ‘They are sensorial functions, which are simply 
occupied with the materials of the senses, so that they 
are vegetative senses. ‘They are a prefiguration of the 
sense of feeling, taste, and smell. 

1. Functions of the Male Organs. 

2946. The testes secrete semen in the same manner 
that the salivary glands do their fluid or juice. 

294.7. The semen is sexual saliva, and is thus sexual 
virus or poison. Like the saliva destroys that which is 
living, so does the semen. ‘The saliva, however, destroys 
it in order to form a new animal out of the food; with 
the same motive the semen destroys it. But both differ 
in this, that the saliva takes care of the body to which it 
belongs, while the semen attends to another body, the 
foetus or fruit. 

2948. The saliva is only the highest condition of the 
digestive fluid, and is thus a totality merely of the imtes- 
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tinal system ; the urine is the total product of the vascular 
system in its antagonism with the lung; but the semen 
is the product of the whole body. ‘Through the semen 
the whole body, rendered fluid or reduced to the primary 
form, runs away. ‘The semen is the chyle already pre- 
pared for all parts; but because it is in a sexual animal, 
it thus takes the reverse direction and passes out. 

2949. A fluid, in which the whole animal has been 
dissolved, is parallel to the nerve- or point-mass. The 
semen is a fluid pomt- or nerve-mass, the fluid brain. 

2950. Even what is spiritual directly resides in the 
semen; it need only assume a form and the cerebral 
functions commence. 

2951. The penis, as beg the sexual tongue, has only 
retained the sensibility of the sense of touch and the 
function of ingestion. 

2. Functions of the Female Parts. 

2952. The female aperture is the pharynx for the 
ingestion. 

2953. It is by means of the female parts that the 
whole sexual system becomes for the first time equal to 

_ the perfected anima! ; through them for the first time the 
male tongue obtains an oral cavity. 

2954. In the total representation of the sexual animal 
the female parts environ and include the male. This 
moment is called copulation. 

2955. Copulation is the representation of the entire 
animal out of two incomplete ones. The sexual animal 
is only an entire beast in copulation, and is only then 
to be considered as equal to the encephalic animal. 
Copulation is a representation of the hermaphrodite. 

2956. This propensity for bringing about the sexual 
animal’s completion is sexual passion or lust. 

2957. In copulation the male parts are “par excel- 
lence” the sensorial organ, the female only the recipient 
mouth. Both are properly organs of sense, but the one 
is operative or active, the other patient or passive. 

2958. Previous to copulation the female parts are con- 
31 
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sequently inactive, just as digestion is before taste. As 
digestion first commences after taste has given up the 
food and excited the stomach to activity, so also the sexual 
function first commences in female animals, after the act 
of tasting is past. 

2959. Through copulation what is female becomes 
masculine. It now secretes for the first time self- 
substantial semen. Through impregnation the female 

- ovaria are first excited to secrete the saliva, which the 
whole animal contains in a state of solution. 

2960. As the chyle becomes what it is, or is derived 
from the saliva and food ; so from the semen and vitellus 
proceeds the foetus, but in such a manner that the female 
substance gives it the mass, while upon this the male 
only bestows the polarity. 

2961. Thus, were the male semen to actually solidify 
into the foetus; it is still not its mass which comes 
into consideration in the latter, but only its polarizing 
strength. It supplies the place of the nervous system. 
‘This power appears to reside principally in the (seminal) 
Infusoria or animalcules, just as that of the blood does in 
the blood-globules. Meanwhile both are only signs of 
the maturity of their respective juices, as the Infusoria in 
sea-water are a proof also that the sea can produce other 
animals from its mucus or slime. ‘The Infusoria are the 
primary mass of the Organic. Its life is only a manifesta- 
tion of the seminal polarity. The Infusoria are semen 
which has been poured out over the earth. Propagation is 
only possible through reduction taking place to the infu- 
sorial primary mass. 

2962. The semen and the ovum first meet or come 
together in the uterus. 

2963. The ovum is the mean between vegetable and 
animal semen. As the former is distinctly formed and 
at once represents, upon a small scale within itself, the 
principal parts of the future plant, so does the ovum ; but 
only in parts, from which the animal organs first of all 
grow forth, upon which havig commenced, the former or 
vegetal parts are cast aside. 
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2964. The ovum is the entire animal in idea, or in 
design, but not yet in structure ; it is the thought unto 
the animal ; it is related to the animal as the thought is to 
the word. 

_ 2965. The ovum has therefore no organ of the animal 
preformed within itself, but only the materials requisite 
thereunto. But the materials are not so general in cha- 
racter, that like as from the infusorial mass, everything 
could become or derive its existence from everything else. 
But they are at once destined for definite organs, as the 
vitellus for the intestine, the albumen probably for the 
integument. 

2966. In an ovum therefore the animal resides pre- 
formed only in a spectral or phantom-like manner. There 
are principal masses present in it, from which the prin- 
cipal organs originate. 

Mammne. 

2967. In the oviparous animals the secretion of the 
vitellus is distinct from that of the albumen; the one 
takes place in the ovarium, the other in the oviduct or 
uterus. 

2968. By degrees the albumen-secreting vessels ad- 
vance further outwards upon the orifice of the sexual 
parts, and are then called milk-organs—Mamme. 

2969. Mammez are only the vascular bundles of the 
oviduct placed m the direction outwards, or albumen- 
glands of the integument. 

2970. Mammalia are those animals where the ovarium 
has completely separated into albumen- and _ vitellus- 
organ. 

2971. Those mammz which have scarcely been 
detached from the oviduct, and become free, are neces- 
sarily more incomplete, and are situated in the neighbour- 
hood of the sexual parts—as udders. 

2972. As the separation of the substances composing 
the ovum is an advancing-step towards their improve- 
ment, so also is the removal of the albumen-glands from 

| the vitelline sac a nobler condition. They cannot, how- 
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ever, remove further off than to the thorax, because this 
is the highest post or station of the vegetative parts. 

2973. Milk is a vegetable product of the animal. 
2974. Numerous mamme are a lower development. 
2975. The milk is albumen, which has been secreted 

' by tegumentary glands; it is animal albumen. ‘The 
lacteal or milk-organs therefore belong to the sexual 
system. 

2976. As the male parts are only the female otherwise 
developed, it is to be comprehended why the male ani- 
mals also have mammee. ‘They are probably the embryo’s 
principal organ of absorption. 

Functions of the Uterus. 

2977. Now, the uterus obtains the sexual food in a 
living state, and from its bemg such is affected by it. 

2978. The uterus must be thus a world for the living 
germ. ‘T'wo processes are, however, indispensable for the 
germ, namely nutrition and respiration ; both of which 
are furnished by the uterus. : 

2979. The uterus is to be regarded as the water, the — 
sea in which the germ or embryo is developed. ‘The 
water decomposes into basic nutritive matter and oxyge- — 
nous matter of respiration. ‘The water of the uterus is 
the blood; this is separated through the antagonism of 
the foetus into mucus and oxygen. ‘The mucus penetrates 
into the amnion, the oxygen into the chorion, or the pla- 
centa. 

2980. The fundus of the uterus is more arteriose than 
the os uteri, and stands therefore in opposition with it. 

3. Development of the Fetus. 

a. Anatomy. 

2981. The germ may be regarded as a vesicle, full of 
nutritive matter or albumen, situated within the cavity 
of the uterus, the walls of which act upon it. 

2982. As the fundus of the uterus is the arterial pole, 
so it oxydizes the vesicle and repels that part which lies 
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close upon it. Through this origimates a saccular inver- 
sion, as in the mesentery of the peritoneum, and the 
vesicle separates into three divisions. In itself it is 
amnion, the inverted part is the imtegument of the 
embryo, the tube which unites these the umbilical cord. 

2983. The amnion is thus the root or primary bladder 
of the integument. 

2984. Through continuous oxydation blood-vessels are 
developed upon the surface of the amnion, which finally 
withdraw to constitute a special integument, which is 27 
called chorion. Its vessels are in like manner repelled alawce 
from the fundus uteri, and prolonged into the inversion@  pcnem o 
of the umbilical cord and the embryo. The chorion is ““~/~ 
thus the root or primary bladder of the vascular system. wre i 

2985. These two bladders, sacs, or cysts are the only;*4°_, 
general ones which circumscribe or invest the entire -J 
embryo, because there are only two general vegetative 
systems, namely, the tegumentary and vascular. 

2986. The embryo has not originated freely in these 
shut sacs, but only through their introversion ; it is itself 
a portion of these sacs. 

2987. The embryo properly lies external to its en- 
velopes, as the intestine does in respect to the mesentery. 

2988. Just as the two general vegetative systems have 
been developed from primary cysts, so also are there sacs 
for the two special vegetative systems; or the intestinal 
and sexual; but, on that very account, these cannot be 
general sacs, nor any longer envelop the embryo. 

2989. At the entrance of the inversion of the umbi- 
lical cord is situated a small vesicle, which divides and is 
prolonged into the two intestines. It is therefore the root 
or primary sac of the intestinal systerf, and is called in Man 
the ‘ vesicula umbilicalis,’ in the Mammalia the ‘ tunica 

hroides,’ and in oviparous animals the ‘ vitellus.’ 
2990. In the same situation is placed another bladder, 

which is prolonged into what has been called the ‘ urachus’ 
and the urinary bladder, and from which the primordial 
kidneys, the true kidneys, and the sexual parts are de- 
veloped by sacciform eversion. This sac is called the 
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‘allantois,’ ‘tunica allantoides,’ and is consequently the 
root or primary sac of the sexual system. 

2991. These cysts or sacs are consequently not en- 
velopes that serve for the protection of the foetus, but its 
developmental organs, which disappear, so soon as their 
prolongations into the foetus itself enable them to exer- 
cise their functions. 

2992. There are thus as many developmental sacs or 
cysts, as there are vegetative systems present, viz. : 

a. ‘Two General Cysts. 
1. The Vascular eyst—Chorion. : 
2. Tegumental cyst~Amnion. 4 %¢es.¢- 

b. Two Special Cysts. 

i sh ] 

, 
§ 
: 

3. The Intestinal cyst—Vitellus. y ? | in wmbidiced spill 
4. Sexual cyst—Allantois. 

2993. It is only the vegetative systems which take root 
in the foetal envelopes, but not the animal systems. 
There is no developmental cyst for the nervous, muscular, 
and osseous systems. 

2994, The persistent vegetative systems are the deve- 
lopmental organs for the animal systems; as the intes- 
tine for the bones, the veins for the muscles, the tegu- 
ment or branchial sac for the nerves. 

2995. The foetus consists of three floors or stories like 
a house, whereof one has been based upon, or rather 
developed out of the other, viz. : 

a. Of the Developmental cysts. 
b. », Vegetative systems. 

c. < Animal systems. 

2996. According to time the sacs are developed in 
the following series. The first sac is that of the vitellus 
or the intestine, which is also the first that is present in 
the development of the animal kingdom. Upon this 
vitelline membrane the blood-vessels (‘ vasa omphalome- 
senterica ) are developed, are prolonged into the body 
with the intestine, turn _again outwards and form the 
chorion. From this the amnion next separates into the 
envelopes, and the integument upon the embryo. Lastly, 
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the allantois appears, and in its prolongation the sexual 
arts. 

‘ 2997. Originally the whole chorion is replete all 
around with vessels; but as the process of oxydation 
occurs most powerfully upon the fundus uteri, so are 
the vessels developed most abundantly in that very situa- 
tion, and form the placenta. 

2998. The placenta is no peculiar organ, but only the 
more energetic part of the chorion. 

2999. It must necessarily be placed around the inser- 
tion of the umbilical cord, because at this spot the inver- 
sion takes place, on account of the strong oxydation. 

3000. The placenta is always situated upon the fundus 
uteri, because it originates only through its influence. It 
cannot therefore begin to suck, like the mouth of a leech, 
in a fortuitous or voluntary manner anywhere. If it is 
found occupying some other situation, it is a proof that 
the oxydizing process of the uterus has been displaced. 
This is consequently an abnormal situation. 

3001. Opposite to the foetal vascular system is first of 
all developed the general system of animal life, namely, 
the nervous system, and indeed the spinal chord, or what 
has been called the ‘carina’ or primary streak. 

3002. The development of all other systems oscillates } 
in this antagonism of blood and nerves. 

3003. In the antagonism of the placenta is formed the 
liver, which in the embryo is one of the largest organs, 
and in its antagonism the brain is developed. 

3004. In the antagonism of the amnion the integu- 
ment is evolved, and in its antagonism the branchiz 
and lungs. 

3005. In obedience to the antagonism of the arteries 
and veins, the vitelline sac divides into small and large 
intestine. . The one pursues a course towards the arterial 
extremity of the body, the brain, the other towards the 
venous or sexual parts ; mouth and anus. 

3006. Finally, from the antagonism of the allantois 
the sexual parts emerge at the very extremity of the 
body, which is placed opposite to the mouth. 
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3007. The osseous and muscular system first makes 
its appearance, when the vegetative parts are present. 

3008. The intestines, the vessels, and the commence- 
ment of the sexual parts are originally situated in the 
umbilical cord, which is itself surrounded by the integu- 
ment. ‘The umbilical cord is therefore nothing else than 
the posterior extremity of the body or abdomen, through 
which the embryo respires and is nourished. 

3009. The first respiration and deglutition is there- 4 
fore a respiration and deglutition effected by the sexual 7 
parts, as in the lowest animals. ba OBR ieee 

ae Oa fe MB (AS FO Oe 

; 2. §- --RAn. | 
b. Functions of the Foetus. 2 BP: j 

Bi 3 
1. Nutrition. : 

3010. The juices which are contained in the develop- ; 
mental sacs are nutritive juices or chyle; they contain F 
principally albumen. The chyle of the intestinal vesicle F 
depends upon the vitellus. 

3011. The foetal water in the amnion is derived from ‘ 
albumen in the ovum; it is here secreted by the oviduct, - 
but m the Mammalia by the internal wall of the uterus, : 
and absorbed by the general envelopes. 5 

3012. The cause of this secretion resides in the de- : 
composition of the blood through the influence of the 
chorion. ‘Thus if the maternal blood become deoxydized, 
it must necessarily revert to the condition of chyle. This 
chyle is the foetal water. 

3013. The foetal water is absorbed by the embryo 
through the integument. 

3014. No blood is transferred from the mother directly 
to the foetus. 

3015. The blood-vessels of the uterus and placenta do 
not open into or communicate with each other. 

3016. The foetal water corresponds to the albumen or 
the white of eggs, not to the vitellus. ‘This becomes 
also during incubation consumed in the formation of the 
body of the chick, and not the vitellime mass, which is 
first of all destined for the intestine. 

“alles 

£ i 

ti 7 See. ce, Ou 

’ 

Ser ae a 



Py el ee ae a gene 

PME eS IPR Rg DN AT x i PN 

PHYSIOLOGY. 489 

3017. Towards the termination of pregnancy, when 
the foetus is endowed with muscular motion, the fcetal 
water is also absorbed. Nutrition is therefore in the 
commencement an absorption carried on by the integu- 
ment, and lastly by the intestine. 

2. Respiration. 

3018. The respiratory organ of the foetus is the cho- 
rion, and in particular the placenta. Its tissue is like 
that of the branchiz or spleen. 

3019. The arterial blood transmitted through the 
umbilical vein is conducted through the foramen ovale 
into the left ventricle of the heart, and from thence 
directly to the principal organ of the foetus, the brain 
and spinal cord. From hence it returns, venous in 
quality, to the right side of the heart, and from thence 
through the ductus arteriosus into the inferior or de- 
scending aorta, from which, pursuing its course through 
the umbilical arteries, it again reaches the placenta, in 
which it undergoes a renewed oxydation. 

3020. If therefore the umbilical cord be compressed, 
the foetus dies suddenly, as happens indeed accidentally 
in certain cases, which completely resemble those of 
death produced by suffocation. The chick when in the 
egg dies, if the egg-shell be coated over with varnish, or 
if the egg be submitted to the noxious influence of gases 
which are devoid of oxygen. 

3021. The respiration effected through means of the 
placenta, admits also of being proved by the sudden 
change which occurs in the circulation after birth. No 
arterial blood being then any longer brought to the heart 
through the umbilical vein, the left heart is no longer 
stimulated, and the foramen ovale collapses and is 
closed. ‘Thus, all the blood enters the right side of the 
heart, and finding no thoroughfare into the ductus arte- 
riosus, it is driven forcibly into the lungs, which now 
expand, and thereby leave an empty space between the 
pulmonary vessels, into which the air rushes in. 

3022. The first act of respiration is therefore the 
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result of the lungs being injected with venous blood, 
and thus of necessity ensues. When, on the contrary, 
cases arise causing pulmonary suffocation, the blood then 
regurgitates to the umbilical vessels, in order to reach 
the original branchia or placenta. 

3023. Another process of respiration is found to take 
place in the vessels of the allantois. Its fluid becomes 
oxydized and penetrates through the uriary bladder into 
what have been called primordial kidneys. This kind of 
respiration through the anus is persistent in many Worms 
and larvee of Insects. 

3024. Finally, there is a respiratory process on the 
body of the embryo itself through the branchial apertures 
on its neck; these in the Frogs and Salamanders still 
continue visible after their exclusion from the egg. This 

/ oxygen must be derived from the foetal water. 
3025. Without doubt also the vitelline vessels respire, 

and thus each vegetative system has its own process of 
respiration. ‘The intestine respires through the vitellme 
vessels, the vascular system through the vessels of the 
chorion, the sexual system through those of the allantois, 
the integument through the branchial apertures. The 
lungs belong to, and perform respiration for the whole 
body. 

Decay of the Developmental Organs. 

3026. When all the organs are developed, the intes- 
tines are drawn together with the vitellus mto the ab- 
domen. The chick is still nourished several days after 
exclusion from the egg by the vitelline mass, which 
passes through the vitellme canal into the intestine. 
The vitellne membrane subsequently becomes flaccid, 
and finally disappears through maceration. In the Mam- 
malia the umbilical vesicle separates at an earlier period 
from the intestine, and continues to le in the umbilical 
cord. 

3027. The secernent point of the vitelline membrane 
or of the umbilical vesicle is the ccecum. 

3028. There are therefore two intestinal systems, 
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which branch off in a bifurcated manner from the ccecum, 
namely, the sexual intestine and the small or truncal 
intestine. 

3029. All aha have originally umbilical herniz, 
which do not originate through protrusion of the intes- 
tines out of the abdominal cavity, but through their 
entrance into the latter being retarded. 

3030. The umbilical herniz therefore indicate an 
earlier condition of the animal, which has originated 
through arrest of the development. 

3031. At birth all the enveloping membranes die, 
and their point of liberation is called the navel or um- 
bilicus. 

3032. The animal has originated through the um- 
bilicus, and through this has it respired, 

3033. All animals which breathe by the anus, do so 
properly through the navel ; animals of this aid are fun- 
damentally umbilical animals. 

Parallelism of the Fetus with the Animal Classes. 

3034. During its development the animal passes 
through all stages of the animal kingdom. The feetus 
is a representation of all animal classes in time. 

3035. At first it is a simple vesicle, stomach, or vitel- 
lus, as in the Infusoria. 

3036. Then the vesicle is doubled through the al- 
bumen and shell, and obtaims an intestine, as in the 
Corals. 

3037. It obtains a vascular system in the vitelline 
vessels, or absorbents, like as in the Acalephe. 

3038. With the blood-system, liver, and ovarium, the 
embryo enters the class of bivalved Mollusca. 

3039. With the muscular heart, the testicle, and the 
nis, into the class of Snails. 
3040. With the venous and arteriose hearts, and the 

urinary apparatus, into the class of Cephalopods or 
Cuttle-fish. 

3041. With the absorption of the integument, into 
the class of Worms. 
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3042. With the formation of branchial fissures, into 
the class Crustacea. 

3043. With the germination or budding forth of 
limbs, into the class of Insects. 

3044. With the appearance of the osseous system, into 
the class of Fishes. 

3045. With the evolution of muscles, into the class of 
Reptiles. ) 

3046. With the ingress of respiration through the 
lungs, into the class of Birds. The foetus, when born, is 
actually like them, edentulous. 

3047. After birth it is suckled or fed. The milk is 
the nutrition continued by means of albumen; for the 
mammee are verily only the albuminous vessels of the 
Bird, which are placed free and external in the Mam- 
miferous animal. After the time for sucking is past the 
young one obtains teeth; and thereby becomes for the 
first time independent of the mother, and passes over 
into the class Mammalia. Now, should the sketch here 
afforded of these parallels be not in all respects correct 
or justifiable, still sufficient proof remains, that a perfect 
parallelism is found to take place between the develop- 
ment of the foetus and that of the animal kingdom. 

3048. Animals are only the persistent foetal stages or 
conditions of man. 

3049. Malformations are only persistent foetal con- 
ditions, or animal formations in individual animal bodies. 

3050. Diseases are vital processes in animals. Pa- 
thology is the physiology of the animal kmgdom. A 
human foetus is a whole animal kmgdom. (Vid. Oken’s 
‘Die Zeugung,’ ‘ Beytrage zur vergl. Anatomie, and 
‘Ueber die Nabelbriiche.’) | 

Periods of Lnfe. 

3051. If the young in the ovum or in the mother’s 
body resembles the aquatic animals, and has passed 
through their organization ; so after birth does it belong 
to the air-breathing animals and traverse their orga- 
nization. 
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3052. One period is that of sucking; the edentulous 
condition of the Bird. ‘This is called the suckling age, 
baby-hood or infancy. 

3053. One is that of the eruption and persistence of 
the milk-teeth ; the condition of the Rodentia, a repe- 
tition of the eelatinous animals. ‘This is the age of 
childhood. 

3054. One is the eruption of the permanent set of 
teeth until the attainment of puberty, or the develop- 
ment of the sexual functions; the condition of the Mar- 
supialia; repetition of the testaceous Mollusca. This 
is boyhood. 

3055. From the state of puberty until the develop- 
ment of the faculty of understanding ; the condition of 
the Shrews and Bats, the repetition of Insects. The age 
of youth. 

3056. The period of the understanding passes through 
the Ungulata, and is a repetition of Fishes, Reptiles, and 
Birds. This is the first stage of manhood. 

3057. After the understanding the reason matures ; 
this is the condition of the higher Mammalia up to Man ; 
it is a repetition of the Mammalia. ‘This is adult age or 
mature manhood. 

3058. Then follows the decadence or dying off of the 
sexual functions; a retrogression through the animal 
classes. Gray old age. 

3059. Finally, the reason and understanding die ; 
childhood returns and terminates with the death of the 
vegetable in the animal. 

3060. Death results through the sexual animal. 
3061. Death is only a continuous growth through re- 

trogression into the organic primary matter or Infusoria. 
3062. Death is an organized decomposition. 
3063. Decomposition is a forming of seeds, ova, and 

foetuses. . 
3064. Dying is a multiplication of self. 
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Ill. ZOOLOGY. 

3065. Zoology is Zoogeny divided and self-substan- 
tially represented. What in Zoogeny was the organ of 
a single indivisible animal here becomes the organ of a 
separated animal, or becomes a self-substantial animal. 

3066. The self-substantial animals are only parts of 
the Great animal, which is the Animal Kingdom. 

3067. The animal kingdom is only ove animal, 1. e. 
the representation of animality with all its organs, each 
of which is a whole for itself. 

3068. A single animal originates, if a single organ 
frees itself from the general animal body, and yet exercises 
the essential animal functions. 

3069. The animal kingdom is only a dismemberment 
of the highest animal, 1. e. of JZan. 

3070. Animals become nobler in rank, the greater the 
number of organs which are collectively liberated or 
severed from the Grand animal, and which enter to com- 
bination. An animal, which e. g. lived only as intestine, 
would be, doubtless, inferior to one which with the ‘tite. 
tine were to combine a skin; and that animal again 
must be regarded as higher than the latter, which should 
present, in addition to these organs, vessels, liver, 
branchiz, trachez, and lastly bones, Wc. 

3071. Animals are gradually perfected, entirely like 
the single animal body, by adding organ unto organ. 
The animal kingdom is developed through the pee 
cation of the organs. 

3072. Hach animal ranks therefore above the other ; 
two of them never stand upon an equal plane or level. 
Animals are distinguished by their position of stages or 
degrees from each other, by the number of their di/- 
Jerent organs, but not by the division of a single organ. 

3073. The animal system cannot be arbitrarily dis- 
posed according to this or that organ, just as it may 
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chance to meet the eye ; but only in accordance with the 
rigid prescripts of the animal body’s genesis. 

3074. The animal body separates into two series of 
organs, which, corresponding with, pursue a proximal 
course in relation to, each other; into the Anatomical 
systems and the Sensorial organs, unto which the sexual 
parts appertain. 

3075. The number of the sensorial organs is 5, and 
they thus stand according to their genetic development 
one above the other : 

Tactile sense or Skin. 
Gustatory sense or Tongue. 
Olfactory sense or Nose. 
Auditory sense or Ear. 

Optical sense or Eye. 

3076. In animals, which are characterized by the 
sense of feeling or touch, the other sensorial organs must 
be either still wanting, or if present but imperfectly con- 
ditioned, i. e. not constituted like those of man, who is 
the type, pattern, or paragon for every formation. 

3077. Their sensations are limited to those of general 
touch or feeling, and of those derived through the medium 
-of the other senses we meet with but feeble mani- 
festations. 

3078. Their body itself will only be a tegumentary 
body, with the organs subordinated to the integument, 
namely, the viscera. They are therefore devoid of a true 
tongue, of a nose, and of ears and eyes consummated 

after the fashion of these organs in man; they are devoid 
of an osseous, muscular, and myelonal (spinal chord) 
system, and therefore of the nose “in toto,” as being the 
anterior extremity of the myelon. 

3079. Such are what have been called the Invertebrate 
animals, which are consequently, in accordance with 
their physiological signification, Splanchnic or Zegumentary 
animals. 

3080. The tongue exhibits for the first time in Fishes 
a resemblance to the human structure, while their nose, 
ears, and eyes have not yet attained the latter grade of 
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perfection. ‘To the nose are wanting the posterior nasal 
foramina, to the ears the external auditory meatus, to the 
eyes the palpebrze and power of motion. 

3081. In the Reptiles the nose opens for the first time 
into the mouth, and serves for the thorough passage of 
air. It is thus developed as in Man, while to the ears 
the external auditory meatus and cochlea are wanting, 
the eyes being barely endowed with lids and motion. 

3082. In Birds, for the first time, the external auditory 
meatus, as well as the cochlea, is exhibited im its perfec- 
tion, while the eyes are scarcely gifted with motion, and 
have only the inferior lid perfect; the tongue and nose, 
with the limbs also, have again become retrograde in 
character. 

3083. For the first time, in the Mammalia, the eyes 
are moveable and covered with two perfect lids, without 
the other organs of sense having suffered degradation 
through this completion of the eyes. 

3084. Thus in respect to the Senses there are only 
5 animal divisions of equal value or worth. They 
should properly be called classes; but, as the lowest 
division, from comprising within itself the viscera or the 
vegetative systems, is very rich in contents; were we to 
call these divisions classes, many inequalities ‘in rank, and 
hence also in the number of the orders and families, 
would originate— 

1. Dermatozoa . . Invertebrata. 

2. Glossozoa . . .: Pisces. 

3. Rhinozoa . . . Reptilia. 

4. Otozoa Sas hae! 

5. Ophthalmozoa . Mammalia. 

3085. Now, with the sense of feeling, or the integu- 
ment, the sexual system is associated or conjoined, and 
that mdeed as the first or lowest development of the 
tegumentary system. Nevertheless, the sexual system 
divides into two groups, into the sexual organs, which 
are impressed with a true sensorial signification, and 
into their product, or the sexual juices, and the ovum or 
foetus. With these two divisions the development of the 
integument proceeds “‘ pari passu.”’ 
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In the ovum the tegument and its contents are not as 
yet separated. Both consist of a transparent mucous or 
gelatinous mass, as is exemplified by the vitellus and 
albumen ; such is the case also in the Infusoria, Polyps, 
and Acalephze or Sea-nettles. 

In the sexual organs, however, both parts separate into 
membranous capsules or cysts, and glandular contents, 
as in the roe or ovary; milt or testes; kidneys, with 
furthermore the oviduct, penis, and urmary bladder. 
The latter are sentient membranes. Such is the case 
in the Bivalve Mollusea, and Snails. 

In the next place the tegument becomes, for the first 
time, a self-substantial organ of sensation by appearing 
as an envelope of the body; the vesical form is then 
repeated, and by this means the annular character origi- 
nates as a series of cysts arranged one behind the other ; 
it is thus a veritable skin, from which, finally, the mem- 
bers sprout forth, as in Worms and Insects. 

The Dermatozoa will accordingly range in three stages. 

1. Blasto- or Oozoa. 
2. Sexual animals. 
3. Cutaneous ,, 

An annulated tegument, cutis or true skin, appears for the 
first time in the Worms, with here and there lateral fila- 
ments and tentacula. True feet and antenne appear 
in the Crustacea or Crabs. Lastly, feet and wings in 
the Jnsecta or fies. 

3086. The external sexual parts, especially the male, 
first make their appearance, and that mdeed with a very 
striking amount of development, in the Snails, and in like 
manner the body of the Bivalve Mollusca or Mussels has 
become almost a complete mass of ova or roe. In the 
Cuttle-fishes the first traces or rudiments of urmary 
organs appear. ‘The animals which belong to this group 
are accordingly the Conchozoa or Shell-animals. 

3087. Animals, which are directly resolvable into 
sexual fluids, or that represent parts of the ovum, are 
the gelatinous Infusoria, Polyps, and Acalephe. Unto 
this category belong the Protozoa or Mucus-animals. 

32 
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3088. The complete subdivision of animals, according 
to the organs of sense, would consequently stand thus : 

I. Dermatozoa . ; Invertebrata. 

1. Oozoa : : . Protozoa. 
2. Glandular animals . Conchozoa. 
3. Cutaneous ,, . . Ancyliozoa. 

Il. Glossozoa . : s . Pisces. 
IIT. Rhinozoa .. ° ; . Reptilia. 
IV. Otozoa ; ; ; . Aves. 
V. Ophthalmozoa . ; . Thricozoa. 

3089. Unto these organs of sense the anatomical, or 
internal parts, are subordinated, and range parallel to 
them in a strikmg manner. The following is their order 
of succession in accordance with that of their origin : 

1. Intestinal system. 
2. Vascular a 
3. Respiratory ,, 
4. Osseous a 
5. Muscular ,, 
6. Nervous s 

3090. That the vegetative systems are correctly 
arranged after this manner, is proved chiefly by their 
order of development in the animal series. 

3091. The animals, occupying the lowest grade, are 
nothing but an intestine, which is in many instances 
scarcely separated or distinct from the tegument; they 
are devoid of vessels and branchize, and are barely pro- 
vided with self-substantial ovisacs. ‘Their body consists 
of one or two concentric cysts of an homogeneous and 
transparent substance—Jntestinal animals, Protozoa. 

3092. When the intestine is freed from the mass of 
the body, both then obtain the form and substance of tegu- 
mental cysts, whereof the external being only an intes- 
tinal tunic, thus represents the peritoneum. They are 
now, however, united by means of a vascular system, 
which is again surrounded by a cyst, and thus by a 
pleura. Their body consists of three concentric cysts ; 
intestine, peritoneum, and pleura. It contains too a liver 
and self-substantial sexual parts —Vascular animals, 
Conchozoa. 
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If these cysts be repeated in the direction of the axis, 
the tegument becomes an annulated skin. An annulose 
animal is a multiplied cystic animal. Associated with 
this character, the respiratory organs are gradually evolved 
to form vascular plexuses, branchiz, feet, tracheze, and 
wings, while the sexual parts are for the most part 
separated—Ancyliozoa, Respiratory animals. 

3093. The osseous system first appears in the Fishes, 
along with imperfect, mostly tendonless, and only white 
muscles, as also a myelon that is only developed into a 
stunted encephalon, im which the brain-organs of the 
Thricozoon are in great part wanting. 

3094. Typical, or true muscles, provided wit h tendons, 
and of a red colour, are first exhibited in the Reptilia. 

3095. A complete nervous system, pretty similar to 
that of the Thricozoa or Pilose animals, having a cere- 
‘brum and cerebellum, with similarly distributed - and 
delicate nerves, is first displayed im Birds. 

3096. According to the anatomical systems there are, 
therefore, six divisions of animals : | 

A. Splanchnozoa. 

1. Intestinal animals . . Protozea. 
2. Vascular ,, . : . Conchozoa. 
3. Respiratory ,, ; . Aneyliozoa, 

B. Sarcozoa. 

4. Osseous animals ; . Pisces. 
5. Muscular ,,_ . . . Reptilia, 
6. Nervose ,,. ; . Aves. 

3097. The Pilose animals first originate through 
completion and combination of all the organs of sense. 
They are @sthetic or Sensorial animals. 

3098. The arrangement of animals, according to the 
organs of sense, coincides consequently with that derived 
from the anatomical systems, and each animal division is 
therefore determined by two principal organs, by a vege- 
tative and an animal. Every animal is at once a vegetable 
and animal body, the inferior kinds being partly so, 
but the highest or the Pilose animals entirely so, or in 
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every respect, i: e. in them are found all the anatomical 
systems, and all the sexual and sensorial organs. 

3099. The signification of animals is accordingly as 
follows : 

I. Anatomical Systems. Il. Organs of Sense. 

A. Vegetative Systems. A. Tegumental Sense. 

1. Intestinal animals. 1. Oozoa - . Protozoa. 
2. Vascular 23 2. Glandular animals Conchozoa. 
3. Respiratory ,, 3. Cutaneous ,, . Ancyliozoa. 

B. Animal Systems. B. Cephalie Senses. 

4, Osseous animals. 4. Glossozoa . . Pisces. 
5. Muscular __,, 5. Rhinozoa . . Reptilia. 
6. Nervose ° 6. Otozoa , . Aves. 
7. Sensorial _,, 7. Ophthalmozoa . Thricozoa. 

The ovum divides into vitellus, and albumen, along 
with the calcareous shell, and into germ or envelopes ; 
the intestine into pharynx or stomach, bowels and ab- 
sorbent vessels, thus : | 

1. Gastric animals. .  . Vitelline animals . Infusoria. 
2. Intestinal ,, . ; . Albuminous ,, . Polyps. 
3. Absorbent ,, . : . Involucral _,, . Acalephe. 

The sexual parts divide into female, male, and urin 
organs; the vessels into veins, arteries, and hearts, thus : 

1. Ovarial animals . A . Venous animals . Mussels. 
2. Orchitie ,, , j . Arterial ,, . Snails 
3. Renal : ; . Cardiac ,, . Kracken. 

The annulated tegument divides into papille, feet, and 
wings ; the respiratory organs into tegumental network 
or rete, into branchiz and trachez, thus : 

1. Papillary animals . . Reticular animals Worms. 
2. Pedal a Vie f . Branchial _,, Crabs. 
3. Alary wo : ._ Tracheal __,, Flies. 

When parallelized with the organs of plants, the following 
remarkable relationships between them are rendered 
apparent : | 
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1. Cells © Stomach Vitellus Infusoria. 
2. Bark Intestine Albumen . Polyps. 
3. Root Absorbents Envelopes. <Acalephe. 
4. Ducts Veins Ovary . . Mussels. 
5. Liber Arteries Testes . Snails. 
6. Stalk Hearts Kidneys . Kracken. 
7. Tracheze Retia Papille Worms. 
8. Wood pane vost ; ie. 
9. Foli un. i ies. 

10. Sada Rotiea Paige . Fishes. 
11. Pistil Muscles Nose . . Reptiles 
12. Corolla Nerves Ears . Birds. 
13. Fruit Senses Eyes . Thricozoa. 

A. DIVISION INTO PROVINCES. 

3100. The animal body divides first of all into the 
vegetative and animal. There will therefore be animals 
in which the former, and others mm which the latter, 
systems predominate. ‘The kingdom consequently sepa- 
rates into a vegetative and into an animal province. The 
vegetative parts are all tegumental developments, and 
thus the creatures in whom they prevail are Splanchnic or 
Visceral animals, but the animal parts are developments 

of the flesh, and constitute the Sarcose animals. 

First Province. Splanchnozoa. 

3101. Unto the Splanchnic or Tegumental animals 
are wanting bones, muscles with the nerves belonging to 
them, and thus the neural axis or encephalon ; they are 
consequently devoid of bone, muscle, and brain, being in 
a word asarcose or fleshless animals. 

The tegument is, however, the general organ of sen- 
sation or feeling; they are thus Sensitive animals. 

3102. In them, developments only of the sense of 
feelmg can occur, such as sensitive papillz, tentacula, 
feet, and wings. All the remaining organs of sense can 
only be exhibited as rudiments of a very feeble or stunted 
character. They do not possess a true tongue, nose, ears, 
and eyes, i e. constructed after the type of these organs 
in Man. ‘The eyes only, from their being the sense of 
the animal system proper, can assume a definite kind of 
development. © 

3103. But, these organs of sense are the sensorial 
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organs of the head, or rather are the head itself; the 
Tegumental animals are therefore devoid of a true head. 
They only possess such an one, in so far as it is deter- 
mined by the tegument and nervous sense, by the mouth 
and the eyes. 

These animals are what have been called Jyver- 
tebratu, a name which is, however, defective, from its 
indicating the absence of one part only or of a single 
animal system, while the word jlesh comprehends bones, 
muscles, and nervous mass; they are asarcose animals. 
But even this last appellation is not correct, because it 
is negative. Their positive system, or that under which 
they actually exist, is the tegument; so that the name 
of Dermatozoa or Sensitive animals, is the only proper one. 

As the tegument includes the viscera and forms there- 
fore the trunk alone, they may thus also be designated 
Trunk-animals. 

Second Province. Sarcozoa. 

3104. As in the animal body, bones, muscles, and en- 
cephalic system are suddenly associated with the tegu- 
mental.system; so also does a second series of animals, 
having these systems, suddenly origmate. Now, as the 
first formation of the osseous system is the vertebra, so 
all these animals have, as is generally understood, a ver- 
tebral column, and are on that account imdeed Verte- 
brata; but, they are much more than this, and hence the 
title is of too limited a character. Besides there are 
among them animals, in which only the chorda dorsalis 
is present, without the ring of the vertebral body being 
formed around it. 

Along with the animal systems the head is for the first 
time developed with its organs of sense— Cephalic animals. 

These animals have consequently, in addition to the 
general sense of feeling, a true tongue, nose, ears, and 
eyes—Cephalesthetic animals. 

B. ANIMAL CIRCLES. 

3105. Animal Circles are representations of entire 
anatomical systems as self-substantial bodies. 
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3106. Now, the vegetative body divides into three 
principal systems, into the Intestinal, Vascular, and Re- 

spiratory system, with their functions, or the digestive, 
nutritive, and respiratory processes. There are therefore 
Intestinal, Vascular, and Respiratory animals. 

Circle I. Intestinal Animals. 

3107. The intestinal system is the first form of body, 
or that from which the other systems have not yet sepa- 
rated. The body of these animals consists therefore of 
the homogeneous primary mass—the animal protoplasma, 
mucus or slime—A/ucus-animals. 

Now, the protoplasma is a hollow globule. The intes- 
tinal system is therefore nothing else than the original cystic 
form. ‘Thus, there are Cystic animals like the Infusoria. 

Again, cysts can increase in no other way, than by 
dividing into their like, or engendering cysts within 
themselves. The first kind of increase or multiplication 
of species is thus fissiparous, or produced by division. 

| The newly-engendered cysts are to be compared with 
L¢ the vitellus, and when they have attained perfection, to 

the ovum. ‘They are therefore Oozoa or Ovum-animals. 
In these animals consequently there are no separated 

sexual parts, namely, in addition to the vitelli, neither 
testes nor renal organs, or at least only obscure indi- 
cations of them. In these Cystic animals the lowest feel- 
ing only, that_of the sew or general sensation, can occur. 

The Oozoa or Cystic animals, when compared with the 
plants, are the first flower that has been set free, or in 
other words, a flower which no longer stands polarwise upon 
astem, because it is not developed in the differencing air, 
but im the indifferent water. It may be said; that nature, 
having brought matters as far as the development of the 
sexual parts, then quits or passes out of the vegetable world; 
while these parts, or even the entire plant, requiring now 
no longer the stem and root, become a root themselves, 
and in behalf of this enter the water. 
—_ which have the form of flowers, are round 

or raduform. There are Radiata or Radiated animals. 
3108. These Anthoidal or Flower-like animals are In- 
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fusoria, Polyps, Acalephee ; being single or double con- 
centric cysts. 

3109. We may regard the Flower-animals as the fun- 
damental mass of the sexual parts, which has attained 

_ unto free motion. They are sex throughout, or nothing 
_ but sex; it cannot therefore be said that they possess 
sexual parts like the plants, but that they are sexual 
parts. ‘I'hey are sexual parts that swim. 

3110. Formerly, most of these Anthoidal animals were 
actually taken for real plants, on account of their floral 
and ramular form, and even their very substance; so 
slightly withdrawn are they from the vegetable kingdom, 
The whole difference between the two is effected by 
the water. Could we transpose them into the air, they 
would then become real plants. 

3111. Now, as the vegetable flower is not a mere 
sexual system, but is also stock or trunk; so also is the » 
animal flower at once an organ of digestion, respiration, 
and nutrition. The lowest condition of these organs is, 
however, only one of absorption, evaporation, and rigidi- 
fication ; these processes will therefore be present also, 
though ‘only upon the lower stage—they are Intestinal 
animals; for m a simple intestine the same processes 
could occur, only within each other, whereas they are 
mutually dissevered or set apart in intestine, lung, and 
capillary system or parenchyma. 

3112. The sexual parts are themselves viscera, or the 
viscera themselves are sexual parts, just as the fungus is 
at one and the same time root and seed-capsule. The 
sexual parts themselves absorb, respire, and nourish. 

The floral sac is not therefore a mere sexual sac, but 
also an absorbent sac; upon a somewhat higher erade 
it is even a digestive sac, the sac-wall itself bemg a re- 
spiratory and nutritive paries or wall. 

The sexual function has at once become an ingestive 
function, tending unto nutrition, or the deglutition of the 
food is itself an act of copulation. 

The sexual capsule in these animal flowers can_as well 
be termed stomach as uterus, and its wall ovary as well 
as branchia. 

- 

$ 
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3113. As bemg of a sentient, mucous nature, they 
are point-substance or nervous mass. ‘The tentacula 
are higher organized stamina, and thus occur as cilia, 
surrounding the oral aperture or mouth, as in the Infu- 
soria. These palpi or feelers are, from being organs of 
ingestion, both male penes as well as digits or tongues, 
as in the Polyps. Their structure is still wholly tubular, 
while their elongation appears to be for the most part 
effected by injection with water—they are absorbents, 
as in the Acalephe. The Oozoon brings forth young in 
the same cavity, in which it digests and by which it 
respires, and impregnates itself with the same filaments, 
whereby it seizes, swallows, and tastes its food. 

In the bottom of the cavity of the Germ-animals, gra- 
nules develop, which are born or escape through the 
floral opening — pharynx, and again become similar 
beings. In others the granules also sprout forth at- 
tached to the walls of the cavity, remain there some time | 
united with the parent animal, and thus completely re- 
present the mode of propagation in plants by means of 
gemmules or buds. Among the Polyps and Acalephe it 
is well known that the ova issue from apertures near the 
mouth ; while in the Actiniz this is stated to take place 
from the stomach. ‘The ovaria are, as is well known, 
situated between the stomach and parietes of the body. 

3114. The intestinal animals are an entire animal 
organism, but only in the chaotic condition. They are 
the fundamental tissue, the cellular system of the animal, 
and the higher animals are only separated cells. 

3115. The propagation is in every respect similar to 
that of plants. Now, as the seeds are the whole plant 
upon a small scale, so is the granule or ovum the entire 
animal; it is liberated through the pharynx and con- 
tinues to grow merely by increasing in size. But if the 
young animal protrude through the tegument, that is a 
true gemmiparous propagation. 

3116. Those Oozoa, which like plants can develop 
buds, consist of several animals, and may be cut in pieces 
like aa when each piece becomes again an entire 
animal. 
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3117. The Oozoa represent those products of nature 
which are prior or antecedent to the animal world ; 
namely, first of all plants, and further still the imor- 
ganic kingdom also, or the earth, since they have 
originated in the water and can be as well developed 
from the stones as the Lichens. There are therefore 
Lithozoa or Stone-animals, and Phytozoa or Plant-animals, 
among the Oozoa. 

3118. Would we compare these animals with the 
parts in plants, they then represent their cell-develop- 
ment, or cells, bark and root. They are themselves either 
vesicles, as the Infusoria, or barks, as the Corallines, or 
a root-like fascicle of tubes, as the Acalephee. 

3119. In the animals, however, the cells have become 
stomach, the bark imtestine, the root absorbents. The 
Oozoa represent therefore the aggregate of the intestinal 
system, the primary mass of the animal body. 

Their whole body is a digestive body, or parenchyma, 
traversed in many species in all directions by tubes or 
absorbents, as in the Acalephee. 

As yet no nervous filament, nor any muscular fibre, 
&c. has been separated from their mass, as in like manner 
a tegument has barely been freed or separated from the 
intestine. Theseanimals are nerveless and sine-tegumental, 
precisely because they are wholly made up of nervous 
mass and tegument. 

Circle IT. Vascular Animals. 

3120. In the next place the digestive separates. com- 
pletely from the tegumental function, and each constitutes 
a function for itself, but which now being separated 
from its fellow could no longer subsist. Between the 
two therefore is formed the nutritive function in the 
vascular system. 

Now, the vascular system of the self-substantial mtes- 
tine is the liver. This organ will therefore for the first 
time make its appearance in this animal circle-—Hepatic 
animals. Upon a higher stage, salivary glands are also 
developed on the intestine, and will here likewise beg 
for the first time to appear—Salvary animals, Snails. 
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3121. Through the separation of the viscera from the 
remaining substance, this must necessarily remain behind 
as a hollow cyst or tegument investing the former. ‘The 
true free tegumental formation is therefore by no means 
accidental, but is necessarily bestowed with the viscera 
in the course of animal development. This tegument is 
peritoneum. There are animals which are invariably 
bicystic, but consisting of concentric cysts—abdomens. 

Around the ventral integument, however, the vas- 
cular system also forms its tunic ; this is the branchial 
membrane or operculum — pleura, mantle. There 
are tri-cystic animals—intestine, abdomen, and thorax 
disposed concentrically around each other — Mussels. 
Their body is therefore not articulated, but its parts are 
still inserted within each other. 

The Vascular animals are consequently multiplied 
Protozoa ; or Mucus-animals of the second power — 
Ovum.* 

The sense of feeling ascends upon its second stage, 
when its organ, having been freed from the mass of the 
body, surrounds the viscera as a self-substantial tegu- 
ment. ‘The feeling is then no longer one of a merely 
general character, but is a definite perception of external 
objects, a passive power of feeling. 

3122. True muscles could not as yet origmate in this 
skin, and that for obvious reasons, although fibres are pre- 
sent; for the former are to be brought under the significa- 
tion of arterial fibres. 

3123. Cilia, when furnished with fibres by whose 
agency they are rendered moveable and susceptible of 
inversion, are called ¢entfacula, which here occur under 
every variety of form. 

3124. Would we compare the Vascular animals with 
the plants, they must then represent their ducts, liber, 
and stalk. The heart is the stalk, the arteries liber, the 
veins tubes or ducts. These animals have assumed also 
upon the whole the caulme or cylindrical form—Cauline 
animals. 

3125. From their having obtained in addition to the 
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intestine only the vascular system, they are still governed 
by the water, and live therefore for the greatest part in 
this element. ‘They have the first mode of respiration 
and thus an aqueo-respiratory process—possess branchiz 
but not tracheal tubes. 

3126. The sexual parts, which in the Germ-animals 
were still coalesced for the most part with the body, here 
become self-substantial through the separation of the 
teguments, make their appearance as a repetition of the 
digestive system under the condition of a free or sepa- 
rate system, and are evolved into true ovaria and even 
male parts—Seaual, Glandular animals. 

3127. The first step towards the evolution of male 
parts is, however, only half achieved. Only one testis 
originates, while the other remains behind as ovarium 
—Androgynous or Bisexual animals. 

3128. These animals, which are characterized by the 
vascular system, and by the first self-substantial or exter- 
nal sexual parts, which indicate organs of sense, are the 
Conchozoa, such as the Mussels, Snails, and Kracken. 

Circle III. Respiratory Animals. 

3129. When once the intestinal and vascular system, 
through perfection of their individual parts, such as the 
liver and branchia, and through separation of the sexual 
parts, are completed; then the individualization of the 
tegument steps into view, and it becomes an independent 
respiratory system. 

3130. Through the increased process of oxydation the 
tegument hardens and is converted into form. All 
induration, however, only takes place in opposition to 
soft places. The tegument therefore separates into hard 
and soft rmgs—Annulate animals. 

3131. The annulate tegument is a tracheal tube 
wholly converted into a body. ‘To distinguish it from the 
general tegument it may be called the cutis or sh¢n—Cuta- 
neous animals. The annular tegument may be regarded 
as a series of cysts placed one behind the other. The 
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Annulate animals are therefore multiplied Malacozoa ; 
Mucus-animals of the third power— Ovum’. 

The respiratory organs, being in their lowest condition, 
will not as yet be freed from the tegument ; the vessels 
simply form a network or projecting filaments and la- 
melle—reticular branchie ; as in the Worms. The ten- 
tacular organs, from heing yet soft and thus scarcely move- 
able, are still very imperfect. Upon the lowest stage the 
tegument or shim simply feels ; in the next place pa- 
pillee, and finally filaments, originate, especially about the 
mouth— Cutaneous, Papillary and Filamentary. animals. 

3132. If the tegument, as being the original branchial 
membrane, is converted into horn; then the branchiz 
cannot continue as retia, but must elongate above the 
tegument into filaments, ramules or lamelle. 

With this, these elongated branchize separate into two 
organs, one part of them becoming indurated in like 
manner with the general tegument, and supporting the 
other as gill. Horny branchial filaments, which contain 
vessels, nerves, and fibres, are called feet—Pedal animals. 

3133. The limbs or members of these animals are 
simply hollow tegument, hollow hair, and are therefore 
thoroughly different from the bones or the animal system. 

The tegument thus hardens around the soft parts and 
the viscera. A horny coat of mail origmates, and thus 
we have horny or mailed animals, in opposition to the 
Malaco- or Conchozoa. 

3134. Beneath the horn, however, there must still be 
soft skin, and this becomes fibrous by the strong oxyda- 
tion which it undergoes. Fibrous fascicles are attached 
to the coat of mail and to the hollow limbs, and are 
consequently within the tubes. 

3135. These fibrous bundles are not flesh, but a fibre- 
drawn tegument, so that there are also no true muscles. 
They must on that account too be numberless. 

3136. The articulations or joints are external not 
internal; they thus consist of tegumental tubes, not of 
bones, abutting against each other, and are not sur- 
rounded by flesh. Hence, - like all the preceding groups 
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they also are devoid of flesh—asarcose animals like all the 
preceding ones. 

3137. In the branchize, however, it is only the cauline 
portions which become horny, while their ramules con- 
tinue to perform the respiratory function. The branchiz 
therefore are appended to the extremity or roots of the 
feet ; or rather these latter form the branchial arches. 

Annulate animals, having true or hornified and like- 
wise annulated feet, are called Crustacea or Crads. 
Thus, in these animals the sense of feeling obtains spe- 

cial and moveable organs ; they are Zuctile animals. 
Tactile organs are prolongations of tegument moved 

by muscular fibres, which in some degree adapt them- 
selves by pressure unto the forms of objects, or have the 
power of seizing and retaining them —such as feet, 
antenne, maxillee, palpi. 

3138. But if the tegument be entirely converted into 
horn, and the respiratory vessels have in this way disap- 
peared within it, then the internal respiratory organs are 
formed by inversion of that part of the tegument which 
is between the rings, and through these openings the 
air penetrates to the mternal parts—stigmata, trachez. 

3139. The tracheze can first of all originate when the 
respiratory process has attained its highest development, 
or, in other words, when the creature breathes air. 

3140. Lastly, im the air-breathing Ancyliozoa even the 
external branchial lamellz harden and are converted into 
wings—Pterozoa, Insects or hes. 

The wings of Insects do not correspond to the wings 
of birds; they are not feet, but pedal appendages or 
branchia, and thus are no new or unknown organ. 

Circle IV. Sarcose Animals. 

3141. The second animal province may be regarded 
as the fourth stage in the self-substantial development of 
the anatomical systems, although, properly speaking, it 
ranks as regards its value or worth upon a level with the 
three former circles, and resolves itself directly mto three 
stages, which accord with its three systems. But since 

_ 
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these stages are at the same time also classes ; they should, 
for uniformity’s sake, retain the latter name. 

3142. The animal kingdom accordingly divides into 
four great districts or circles. 

Circe I. Intestinal Animals, Oozoa—Protozoa. 
IL. Vascular rs Sexual animals—Conchozoa. 

Ill. Respiratory ,, Cutaneous,, —Ancyliozoa. 
IV. Sarcose is Cephalic ,, —Vertebrata. 

C. ANIMAL CLASSES. 

3143. The animal Classes may be designated as the 
self-substantial representation of a stage in the develop- 
ment of an anatomical system or of the inferior organ of 
sense, and in the Sarcose animals of these systems them- 
selves or of the cephalic senses. 

3144. There are then as many classes as there are 
stages of development or systems. ‘Thus the intestinal 
system separates into pharynx or stomach, intestine and 
absorbents. | 

_ 3145. The vascular system into veins, arteries, and 
hearts. 

3146. The respiratory system into branchial mem- 
brane or skin, into branchiz, and into lungs or trachee, 
i. e. air-tubes. ‘Taken in a strict sense, such divisions do 
not constitute classes, as has been already remarked. 

3147. It is only the animal systems, which do not 
divide into several functions, but remaining upon a level 
with each other, are simply repeated in the higher 
organs of sense. 

First Province. Splanchnozoa, Dermatozoa. 

FIRST CIRCLE. INTESTINAL ANIMALS, OOZOA. 

3148. The intestinal animals are nothing but depressed 
cysts. They rank therefore upon the lowest stage of 
development, and consist of mucus or granular nervous 
mass—Protozoa, Gelatinose unimals. 

3149. Itis an established fact that, with animals as well 
as plants, the first function consists in imbibition or 
absorption, and the body must consequently be an 
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absorbent cyst or a pharynx, which nevertheless takes up 
the food in the same way that the tegumental lymphatic 
vessels absorb. We can therefore style these animals 
pharyngeal or gastric, although the name is not per- 
fectly correct—ZJnfusoria. Then the intestine associates 
with the pharynx or stomach, so that they are Intestinal 
animals— Polyps or Corals. 

Lastly the intestme sends out absorbents, and then 
the animal consists of pharynx or stomach, intestine and 
absorbents ; such may be termed an Absorbent animal 
—Acalephe. 

The Intestinal animals therefore divide according to 
the developmental stages into three Classes. 

Class1. Gastric, Vitelline Animals. 

3150. The lowest animals commence with the water, 
which has scarcely become mucus; they are nothing but 
drops, vesicles, which swim about mdependently—Pro- 
tozoa or Primitive animals. 

3151. The Protozoa correspond to the vitellus or the 
male semen, which is nothing but vitellus in a state of 
solution. They are the animal semen of the planet, the 
animal dissolved. Animal generation cannot take a 
deeper commencement or origin. The stone, which is 
decomposed into carbon mixed with water, can become 
nothing less than a pomt. They are the animal germi- 
nal powder. ‘The fungus is a tissue of vesicles, which 
dissolves directly into seeds—fungus-powder or dust. 
Thus, they are ovaria or testes which have dissolved into 
seed, fluid testes—V2telline, Seminal animals. 

3152. The vitellus or semen is point- or nerve-mass 
dissolved. ‘The Vitelline animals are sentient or nerve- 
points, which have combined all other processes in this 
identical mass. The divided point-mass ranks, however, 
in the signification of vesicular or cellular tissue. These 
animals are nervose cells. 

3153. Nerve-cells must originate in every water, 
because every water is in a state of tension with the — 
earth and the air; thus, dissolves the former and absorbs 
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the latter. The water itself is a digesting and respiring 
mucus. 

3154. The nerve-cells have an internal cavity, from 
the surface becoming oxydized and consequently con- 
verting itself into a denser layer, or into tegument. ‘This, 
however, can only take place at the expense of the 
internal mass, as being that alone which abuts against 
the external parietes and becomes rigid. 

3155. As the animal life is not simply a single act of 
rigidification, but a repetition of the same, alternating 
with solution, so must the Protozoon again replace the 
mucus-granules which have been disposed of from its 
interior ; it must eat. | 

3156. It is amatter of indifference for the philosophy, 
whether the reception of food is effected by one or several 
mouths. There are Acalephze and even Intestinal worms 
(Entozoa), which absorb by several mouths, almost like 
plants. 

3157. But in the animal the mouth or mouths is or 
are definite organic openings, not merely interspaces or 
pores as in the plants ; for they rank im the signification 
of the blossoms, or of composite parts. 

3158. It can be therefore said that every animal hath 
a mouth or mouths, and consequently a stomach or 
stomachs. 

3159. Their motions consist in abbreviations or strait 
enings of the cyst. Indications can scarcely be present 
of the secretions of higher organs, such as the intestine, 
vessel, branchiz, liver, and such like parts. 

3160. On the contrary, developments of the tegument 
and nerves may occur, the former as cilia which serve also 
as organs of motion and as branchiz, the latter as ocular 
points or rudimental eyes; for both are none other than 
nervose tegument. The mouth of these animals is still 
passive, and subordmated to the water. Itis surrounded 
only by cilia, which by the vortices produced by their 
movements in the water, impel or draw the latter into 
the mouth and with it the food. Such animals are called 
Infusoria. | 

33 
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3161. As the Infusoria are the seed or vitellus itself, 
so also are they the very ovum, and require no special 
sexual parts for propagation. ‘They absorb, and are so 
nourished, and if there is a sufficient quantity of the mass 
to admit again of its division into several points, they thus 
divide. A magnified Infusorial animalcule has become, 
as it were, an ovarium or a testis, which then produces 
seed by dissolving itself mto the latter. They are a 
constant conflict of the organ and its product, of the 
Solid and Fluid, a vitelline and orchitic process. 

Class 2. Intestinal, Albuminous Animals. 

3162. With the separation of the cyst into an internal 
and external layer, or mto intestme and tegument, the 
animal must. necessarily ascend a stage higher, since it 
now contains two systems different from each other, and 
is consequently a double Infusoriun. 

3163. The form of the Jntestinal animals passes gra- 
dually from that of the globe into the tube—Tubular 
animals. | 

3164. They are tubular nerves surrounded by a 
tegument. 

The cilia also are perfected and lengthen into fila- 
ments, which no longer perform simply vortical move- 
ments, but now actually seize and convey the food 
self-substantially into the mouth. Such animals are called 
Polyps. heir wultiplication takes place no longer 
by division or fissure, but by ova and shoots, or ramifi- 

cation. | 
The oviducts or egg-tubes lie between the imtestine 

and tegument, and open upon the margin of the mouth 
between the tentacula. In many instances the ovisacs, 
or cysts, hang also freely from other parts of the body, 
as in the Sertulariz. 

The sprouts or offshoots detach themselves from the 
parent and become independent animals; but they fre- 
quently continue to stand as ramules upon the maternal 
animal, though they nourish themselves independently 
of the latter. 
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3165. If the process of oxydation be augmented, then, 
the tube’s external wall indurates, becomes coriaceous, 
and, lastly, ceratoid or horn-like in texture. The nerve- 
tubes or the animal proper can now swim no longer, 
since one kind only of motion is left it, namely, to pro- 
trude itself out of, and then retract itself within, the 
tube. It consequently falls to the ground, and while the 
external mucus hardens, it clings to the former; such 
are the Sessile or fixed Polyps. 

3166. Sessile Polyps having coriaceous or horny tubes 
are called Plant-animals, Zoophyta, Phytozoa. 

3167. The adherent, dried and dead external tegu- 
ment of the Polyp is called stem. Such a ramified stem 
completely resembles a plant. 

3168. These woody or herbaceous stems are not rooted 
in the earth, but have the power of adhering firmly to 
every substance, to stone, glass, shells, and such like 
bodies. They do not therefore draw in nourishment 
through any root. 

3169. The ramification is often wholly plant-like in 
character, resembling that of a shrub with separate ra- 
mules, which even assume too the form of leaves, and the 
animal tubes that of flowers. 

But frequently the ramules grow together also by their 
extremities, giving rise to a trellis-work, the production of 
which in plants is impossible. The soft animalcules, 
which come in contact, cleave unto each other, and grow 

____ together like wounded parts in the Sarcose animals. 
3170. Upon the surface of the ramules or the leaves 

are apertures, out of which the mucous substance pro- 
trudes the radiated mouth. But these mouths are fre- 
quently, especially in the Cystic corallines, of two differ- 
ent modes of formation. ‘The one kind are cysts without 
filaments, and contain ova, which are developed and fall 
out. ‘The others have filaments, which move and do 
not produce ova. ‘The former look like seed-capsules, 
the latter like flowers with stamina, while the entire 
stock resembles a moncecious plant. 

3171. With increased oxydation calcareous earth is 
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deposited in the external tegument or rind, and the stem 
is converted into stone—Zzthozoa, Lithophyta, Corals. 

This calcareous earth contains the most general acid, or 
the carbonic, and thus oxygen combined with the inor- 
ganic carbon, while the bones contain phosphoric acid, 
oxydized gelatine. 

3172. As the calcareous earth is, properly speaking, 
only a granular deposit in the tegument, like it is in the 
cartilages of the higher animals; so is it not to be regarded 
as a free worm-tube, but as the body itself. Meanwhile 
it forms a tube open above, from which the mouth of the 
animal projects. 

3173. As the animal ramifies, so also do the stony 
tubes increase, and there originates a phytoidal or plant- 
like stem, but one consisting of a stony mass. __ 

3174. Thus the Coral is the earth-animal, and indicates 
the globular or osseous mass under its first grade of for- 
mation in the animal kingdom. 

But there are also Polyps, whose stem only originates 
through saccular inversion of the upper portion of the 
animal’s body; yet this is only distinct in the soft stems. 
In most of the species, where a separate intestine is to be 
found, it is probably only the upper part of the body which 
is so inverted. Meanwhile there are some, whose intestine 
forms a circle by returning upon itself, and opens into an 
anus. 

3175. If then the Infusoria are the vitellus or seed of 
the animal kingdom; in like manner the Corals are its 
ova. ‘The carbonate of lime is the shell surrounding the 
albumen, while the animal or intestine is the vitellus— 
Albumen-animats. 

3176. Nature forms these livmg ova, when she takes 
vitellus and albumen out of the sea-slime, invests them 
with a shell derived from the earth, and hatches them, 
after they have been vivified by sun and air. 

Class 3. Absorbent, Involucral Animals. 

3177. Did the former animals remain in the con- 
dition of ova, from want of a perfect vascular system ; 
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they are next developed, so soon as vessels appear and 
form a vascular plexus, into foetal involucra or envelopes. 
These animals are vitellus with the vascular membrane. 

3178. The Absorbent animals are no longer simple 
vesicles, but large cysts or capsules like the developmental 
envelopes of the foetus, along with a choroid plexus— 
Lnvolucral, Feetal-animals. 

This choroid plexus does not, however, consist of arte- 
_ ries and veins; but is only a ramification of the intestine, so 
that the vessels are of a lacteal character — Absorbent 
animals. 

3179. In these animals there is no longer any ege- 
shell, but everything has been taken up into the galvanic 
circle; the shell has itself become organic and _life- 
imbued. Their substance is still mucous or albuminous : 
they are still vitellus, though converted into a vascular 
tissue. 

3180. They therefore cling firmly nowhere; but swim 
about freely, like brain-masses converted into radiated 
cysts. 
4 3181. Free Mucus-animals, traversed by vascular 

plexuses, are Acalephe. 
3182. There are Acalephze which are simply air-sacs, 

like the air-sacs of ova, to which hang ramified vessels as 
absorbent tubes—Cystic, Tubular Acalephe. 

Others represent hemispheres with numerous absorbent 
tubes, which concur in the middle of the animal to form a 
kind of stomach, from which again other tubes pass to- 
wards the border, in order to elongate into tentacula. Thus 
the absorbent vessels have become motor and sensitive 
organs. 

Besides this, many have around the mouth four large 
lobes, which must be viewed as the antetypes of the sen- 
tient lobes of the Bivalve Mollusca. 

Lastly, others have a true mouth, which leads to ua 
similar gastric cavity, out of which the same vessels 
emerge and ramify. Both kinds are called Hutquallen 
or Medusze. 

There are yet others having the same structure, but 
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oviform, with respiratory lamelle upon the absorbent 
tubes, Rippenquallen or Beroes. 

3183. An Acalephan is a brood-egg, which swims 
freely about without a shell. 

3184. The vessels are quaternary in their distribution, 
and form a cross, like the involucral vessels of the chick. 

3185. In these animals the ova first begin to be de- 
tached and agglomerated together in definite situations 
so as to constitute ovaria. ‘I'he number here is also four. 

They lie usually within four cavities surrounding the 
stomach, and into these wide apertures situated near to 
the mouth lead; they are at the same time regarded as 
respiratory cavities. 

In other species vesicles, wherein seminal animalcules 
are developed, occupy the same situation. Here there- 
fore is recognised for the first time a separated sex. 

In the Rohrenquallen or Physaliz the ovisacs mostly 
depend externally in the form of bells. 

Besides this we find in the Acalephee all sorts of laminee, 
which are probably organs of respiration. 

It is not known what is the meaning of the air-sacs 
and of what the air consists. 

Most of the species emit light like globes of fire, just 
as many Infusoria do also. It is probably a phospho- 
rescence given out by the mucus when passing over into 
a state of decomposition. 

Very many have also the stinging property of the 
nettle ; but, whether the cause of this is chemical or me- 
chanical, is not yet exactly known. 

SECOND CIRCLE. VASCULAR, SEXUAL ANIMALS. 

3186. So far, or in the ascending scale up to the Aca- 
lephe, the animal is only viscus with an absorbent 
canal, which is at the same time a canal of evacuation, 
without a distinct intestine bemg set apart for that pur- 
pose; such is the general rule. 

3187. After the Acalephz the formation undergoes a 
change ; the distinction between the exterior and interior 
is prominently displayed, and the internal wall becomes 
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freed as a separate and perfect intestine along with a 
mouth and anus; the external wall appears as a free 
tegument. But, seeing that two concentric and separated 
cysts could not subsist without combination by means of 
the nutritive system or the vessels; a perfect vascular 
system is formed, divided into veins, arteries, and hearts. 

The tegument, wherein the vessels become self-substan- 
tial, is the branchial membrane. There is therefore placed 
around the intestmal body a vascular body also, or 
branchial membrane, which is consequently pleura or 
mantle (pallium), as in the Mussels. The body of the 
intestine consists of intestine and peritoneum ; that of 
the vessels of branchiz and pleura or mantle. 

These animals are hence bisystemic, being both Intes- 
tinal and Vascular animals; but, since the vascular 
system is a new addition, it is thus characteristic of the 
circle, and its members must be therefore called Vascular 
animals. With the vascular system, however, all its fur- 
ther developments have been bestowed; thus especially 
the complication of the vessels with the intestinal ramifi- 
cations or, in other words, the liver—AHepatic animals. 
The salivary glands also are a similar complication, and 
in this series therefore they make their appearance. 

Lastly, the renal glands are such a kind of vascular 
organ, or branchize of the sexual parts; they also begin 
to be astir in this series. 

With the separation of the systems into separate 
teguments or membranes, the sexual parts also separate. 
The ovarium becomes an independent organ furnished 
with its own excretory ducts; the male parts are indi- 
vidualized to form veritable testes furnished with excre- 
tory ducts, or even with a penis. Still this is all 
effected only by degrees, or as yet within the confines 
of this circle. 

These animals divide steed to the viscera into 
Venous, Arterial, and Cardiac animals ; according to the 
sexual parts, into Ovarial, Orchitic, and Renal animals. 
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Class 4. Venous, Ovarial Animals. 

3188. With the protrusion into view of the vascular 
system, the veins are chiefly developed along with their 
principal organ, the liver, as beg the bond of union 
between the circulation and the intestine. 

3189, The animals, which first bring to bear in addi- 
tion to the intestine a liver, are the Bivalve Mollusca. 

3190. With the veins arteries also originate, but with 
a preponderance of venosity or the venous character. The 
blood is lymphatic, colourless. 

3191. The cardinal venous organ or the liver evokes 
also into existence a corresponding organ of respiration, 
namely, free branchiz with the tegumental form—bran- 
chial laminee or leaves. 

3192. In the middle between the branchial laminze 
and the liver, the heart is evolved; this organ comprising 
always a ventricle with an auricle, but consisting of a 
venous, membranous tissue almost devoid of fibres. 

8193. The first heart is in other respects arteriose ; it 
receives the blood from the branchize and transmits it to 
the liver as well as to the remainmg parts of the body, 
from which it proceeds directly to the branchiz without 
entering any venous or nght heart. 

3194. In these animals, as is well known, four bran- 
chial leaves lie externally on the belly, which mcludes 
the intestine with a large liver, and hangs together with 
the branchiz as a separate purse within the mantle. 

3195. In the Mussel a structure originates for the 
first time, which can be compared with a thoracic or 
pectoral cavity. What covers the branchiz, must stand 
in the signification of the thorax or chest. The pallium 
or mantle of the Mussels is pleura. 

3196. Their shells are branchial opercula (as in the 
Fishes). They are secretions from the mantle, and every- 
where accompany the branchize. 

3197. The locket or hinge of the shell-valves corre- 
sponds to the rachis or spina dorsi, as is especially distinct 
in the Teredines or “ ship-worms.’ 
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The shells of Bivalve Mollusca are a calcareo-thoracic 
box, open in front, inverted behind, and moveable like ribs. 
_ 3198. The two sphincter or occlusor muscles signify 
shoulder and haunch. 

3199. These animals begin for the first time to exhibit 
bilaterality or symmetry, because in them there is stirring 
the idea of the osseous.formation. From the branchize 
being situated symmetrically upon both sides, the cardiac 
chambers are also symmetrical. 

3200. The pectoral tunic (mantle) usually elongates at 
the anal extremity into two tubes, respiratory tubes, 
through which the water is drawn in and thrust out or 
expelled. Such is the case im the highest Worms or Holo- 
thuriz, only there the respiratory tube leads mto the body 
itself. A similar arrangement is found in the Echini. 
Many aquatic larve from all kinds of Insects or out of 
different classes breathe through anal tubes. All these 
animals consequently repeat the Mussels, and this forma- 
tion admits of being followed out up to Man, where it is 
left as allantois and primordial kidneys. ‘The thorax of 
the Mussel thus opens by the anus. But, since the tho- 
rax is that which is here preponderating and is nearly the 
whole animal, so does the anus open into the posterior 
respiratory tube. 

3201. The Mussel can be regarded as an animal con- 
sisting of three cysts or sacs inclosed within each other, 
namely, of intestme, around this the ventral pouch, and 
around this again the thoracic sac or mantle. If, more- 
over, the shells be regarded as a cyst, the animal then 
consists of four sacs. ‘The heart and branchiz lie within 
the thoracic cavity ; mtestine, liver, and ovarium within 
the abdominal or ventral cavity. The Mussel is thus a 
doubled Acalephan. 

What is termed foot in the Bivalve Mollusca is nothing 
else than the abdominal tegument dilated in front to 
form a muscular ridge. 

3202. The Mussels are embryos, in whom the liver 
originates, and whose chorion acquires a placenta. Then 
again, as the embryo is nearly all liver, and hangs sur- 
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rounded by a watery fluid within the widely-expanded 
chorion and amnion, so does the abdominal pouch hang 
within the pallial cavity, or in the wide, water-full chest. 

3203. In the abdomen there is still only the ovarium, 
and that indeed very large. ‘There are properly two 
ovaria, each of which, according to my observations (vid. 
Géttinger Gelehrte Anzeigen, 1806. Stiick 148), opens 
laterally under the shoulder-muscle and gives exit to the 
ova, which then enter within or between the branchial 
fringes, in order to be there developed. 

3204. Here the respiratory organs are still at the 
same time a kind of uterus. ‘The ova may be oxydized 
therein, like the embryo is in the uterus. These branchize 
are probably still to be compared with, or designated 
as, sexual branchiee. 

3205. In the back of the shoulder these animals have 
a highly vascular organ with two excretory passages, 
which open near to the orifices of the oviducts. I for- 
merly regarded it as a kidney, but, according to more 
recent observations, it should be a testis. In the anterior 
part of the foot there is frequently situated a gland 
which ejects a gelatinoid moisture, which hardens into 
glutinous filaments—the byssus or beard. It is probably 
a memento of the tentacula of the Acalephe. There 
is besides also an organ in the feet of many Bivalve 
Mollusca, which occasionally squirts a watery juice out 
to a great distance. I have occasionally found this organ 
in our Teichmuschel. Its signification is probably the 
same as that of the preceding organ. 

3206. The organization of the Bivalve Mollusc can be 
thus most distinctly described ; it is an abdomen, wherein 
is an intestine with mouth and anus, a liver and a double ~ 
ovarium; upon the sides of this abdomen are situated 
the branchiz in the form of four lamine; around the 
branchize and the abdomen is the pleura or mantle, which 
is always open posteriorly. 

3207. The mouth is placed directly at the anterior 
extremity of the abdomen, is devoid of neck and head, 
as also salivary glands; it is consequently not a true 
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mouth, but only a pharyngeal aperture. Thereupon, 
however, are situated four sensitive lobes, which are in 
structure exactly like the branchiz—cephalic or pharyn- 
geal branchiz. ‘They are the further formations of the 
four arms of the Meduse. — - 

3208. The Mussel has a perfect splanchno-neural sys- 
tem with ganglia and a pharyngeal ring, which pro- 
bably corresponds to the nerves that sweep around it. 

3209. The Mussel has no other organ of sense than 
that of the passive sense of feeling, the tegument. It 
cannot once move its sensitive lobes voluntarily ; it has 
no lips. : 

3210. The abdomen only elongates in most of them 
to form a moveable, variously constructed foot or feel, 
which cannot, however, creep but only push. The pro- 
gression of the Bivalve Mollusca is backwards, as in the 
Acalephze. In the Snails the ventral surface first becomes 
a creeping sole. 7 : 

3211. The Mussels repeat the Infusoria; are In- 
fusoria with a bivalve calcareous testa or shell. 

Class 5. Arterial, Orchitic Animals. 

3212. In the preceding class of Bivalve Mollusca, 
it is in truth the abdominal viscera only, such as the 
intestine, liver and ovarium, which have been perfected ; 
and then the vems and arteries with a membranous 
heart. The cephalic organs, eyes, maxille, salivary 
glands, and even moveable lips with tentacula, are want- 
ing, as well as the muscular heart. Lastly, the arterial 
sexual system or a self-substantial testis and the penis 
were absent. 

Now, Mollusca, which have eyes, maxille, a muscular 
heart and a ventral sole or foot, with salivary glands and 
a penis, are Gasteropoda or Snails. 

3213. The Snails possess salivary glands, a trace of the 
tongue and of maxilla, moveable lips and tentacula, with 
thus an approximation to the head, unto which the eyes 
are rarely wanting—Salivary animals. 

3214. With the development of the head or rather of 
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its inferior organs of sense, the antagonism makes its 
appearance also in the ovarium. A half of the ovarium 
is converted into the testis. 

‘The Snail is therefore a Mollusc, which is female upon 
one side, male upon the other. 

3215. The androgynous or bisexual animal is, as a 
general rule, asymmetrical. 

3216. The mantle also or the branchial cavity obeys 
this want of symmetry. ‘The branchize of one side dwindle 
down; those of the other turn with the mantle towards 
the head, and the respiratory aperture occurs upon the 
back. 

3217. With the one-sided evolution of the mantle, 
one shell also is only developed, while the other is 
stunted or placed under arrest. The Snail’s shell is one 
of the Bivalve Mollusc’s shells, its operculum is the 
other. This last is stony, horny, and finally is entirely 
wanting. 

It is remarkable that the right shell has been pretty 
generally perfected, while the left dwindles down into the 
operculum ; all the Snail’s openings are therefore upon 
the right side, such as the anus, with the orifices for 
the escape of the ova and semen. 

Male animals are situated on the right side, female 
on the left; or where the right side was predominating, 
there originated the male sex, where the left, the female. 

3218. As the orifice of the mantle and the shell is 
properly the aperture of the branchial foramima; so can 
it be said, that the Snail were a Mussel, which does not 
simply extend the foot, but also the mouth or head to 
the branchial opening ; it is a Mussel reversed. 

3219. Every thing else m the Snails is arranged in 
accordance with these fundamental organs and forms. 

The cephalic portion of the intestinal canal is indicated 
also by muscular fibres. The pharynx and the mouth 
can contract and expand, seize and bite off; the former 
frequently admits of bemg protruded and retracted as a 
fleshy proboscis with perforating maxille. 

3220. Simce the muscular fibres are only tegumental 
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fibres, and therefore lie within cavities; they thus act 
like as in the feet of Insects. 

The tentacula of many Snails are moved like the feet 
of Insects ; but as they are not horny, but soft, they are 
turned either inside out or “vice versa.” The oviduct 
and seminal duct or penis follow the same mode of for- 
mation. ‘They are likewise everted and inverted. 

3221. These members of the Snail are true Insect- 
limbs that have remained soft, and are thereupon sus- 
ceptible of inversion and eversion. Were an Insect’s foot 
soft, every one will admit that it would then yield so as 
to become inverted, if the fibres pulled upon it. The 
limbs of Insects have thus only become stiff, and are 
thereby Snail’s horns that resist inversion. All these mem- 
bers are teguments, and give the lie only unto limbs; 
for it belongs to the essence of a limb, that it be dense. 

3222. That which suffers eversion or its converse is 
no limb, but only a sheath, a prepuce. Nearly the whole 
Snail is but a prepuce, a “ membrum virile” or “ verge.’ 

3223. There is no class of animals, in which the testes 
and penis are found so disproportionately developed as 
in the Snails—Orchitic, Penes-animals. 

3224. The vascular and nervous systems are related 
pretty nearly as in the Mussels. But the heart is fleshy 
and has, by reason of its unilateral or single branchia, 
only one auricle also. 

3225. The Snails repeat the Corals in the cylindrical 
form of the body, the tubular-shaped shell, and the re- 
turn of the intestine upon itself towards the mouth, as in 
many Corallines. 

3226. In them also the organ, which virtually corre- 
sponds to the kidney, appears to be astir, namely, what has 
been called the calcareous gland, situated within the 
branchial cavity, and which opens not far from the anus. 

Class 6. Cardiac, Nephritic Animals. 

3227. Hitherto there has been found only a single 
“cardia,” namely, the left or arterial heart, which, re- 
ceiving the oxygenated blood from the branchie, propels 
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it to all parts of the body—for the purposes of nutri- 
tion. But now also the right heart suddenly makes its 
appearance, which drives the blood into the branchize— 
for oxygenation. ‘This must doubtless be regarded as a 
higher development, especially since, as I have shown, in 
the higher animals as well as in the embryo, the right 
heart is first perfected subsequently to the left. 

The Conchozoa with a double heart are the Sepiz or 
Cuttle-fishes. These are in consequence correctly called 
Cardiac animals, and must be regarded as the funda- 
mental form of this stage. 

With this completion of the heart other. structural 
changes, which probably stand in intimate connexion 
with it, appear. In the Snails indeed a kind of renal 
organ, or what has been called the calcareous gland 
in the branchial cavity, has been already shown to 
exist. Whether the shoulder-gland in the other Mol- 
lusca belongs also to the members of the present class, 
may be left undetermimed. ‘This kidney, like other 
vegetative organs, pours out its secretion quite involun- 
tarily. In the Cuttle-fishes it is, however, combined with 
an organ, by means of which it can discharge its fluid, 
or the ink, voluntarily as in the higher animals. The 
kidney or ink-gland with the ink-sac is therefore charac- 
teristic likewise of the Sepize, and admits of our calling 

these creatures Wephritic or Renal animals. 
At the same time the whole form of the body is altered ; 

it becomes cylindrical, and is provided upon the ventral 
aspect with neither a muscular a nor sole, whereby it 
might glide or shove itself along; thus herein also a 
resemblance is manifested to the higilen animals. 

This motionless body is on the contrary endowed 
with independent organs of locomotion, namely, with 
fins or arms, which are wanting in the Snails and 
Bivalve Mollusca. The labour of motion is consequently 
removed by the organs which minister unto it from the 
body, and thus we trace another similitude to the higher 
animals, which transport their body from place to place 
by wings or feet. These animals can be therefore called 
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Cylindrical Snails, out of contrast to the Sole and Cari- 
nate Snails or the Bivalve Mollusea. 

Closely allied now to these cylindrimorphous Conchozoa 
are all those Mollusca in whom the keel (carina) or sole 
is wanting ; i. e. such snail or mussel-like animals, which 
either cannot transport themselves at all, or effect this 
by means of fins or podoidal appendages, in short all 
that have been called Snails, having no sole, and all 
supposed to be Mussels, but without a keel. 

Now, the Heteropoda or Pterotrachez and the Ptero- 
poda or Clionz have projecting processes which act like 
fins. 

The Brachiopoda or Terebratule, though unendowed 
with the power of locomotion, have, as their first name 
implies, arm-like organs. 

The Cirripedia or Lepades, being likewise without the 
power of continuous motion, possess podoidal or foot- 
like appendages. In both these families, however, these 
appendages are nevertheless true motor organs; for by 
means of them they seize their food, an act which 
hitherto has been seen to take place neither in the Snails 
nor Bivalve Mollusca. 

Lastly, the prehensile organs dwindle down into mere 
filaments or small lobes, but the body always retains its 
cylindrical form without keel and sole, as in the Ascidiz 
or Meerscheiden. 

In the Salpze only the cylindrical body is left, unto 
which appendages are still, and not rarely either, attached, 
serving them wherewith to lay hold of each other. In 
accordance consequently with their external form all these 
animals appertain to one class along with the Cuttle- 
fishes. I call them Kracken. 

The renal organs are still not to be found in all of 
them; the structure alone of the heart agrees essen- 
tially, despite of its simplicity, with that of the Cuttle- 
fishes. In the Ascidiz, simple as well as compound 
species, it is indeed but a single, though muscular 
pouch. Now, this pouch drives the blood alternately, at 
one time into the branchize, at another backwards into 
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the body, and is thus in the first act a venous or right 
heart, in the latter an arteriose or left; consequently, 
according to function this single pouch is compounded or 
made up of the two hearts. 

The branchiz deviate entirely from those of the 
Mussels and Snails, and exhibit a very complicated struc- 
ture; in the mussel-like families they present the form 
of a trellis-shaped sac, as in the Ascidiz, or that of fili- 
form appendages to the feet, as in the Cirripedia, or they 
are funiform as m the Brachiopoda. In the Pteropoda 
they are very varied ; in the snail-like Heteropoda they 
are mostly pectiniform or tuft-shaped ; in the Sepiz or 
Cephalopoda phylliform or fin-shaped. 

‘The external character common to the whole class is 
the cylindrical body, unto which may be aptly conjomed 
the possession of special organs of motion; whether 
such organs be prehensile im function, media of support, 
or veritable instruments of progression. 

The snail-like Pteropoda, Heteropoda, and Cepha- 
lopoda, have a head, but this is wanting in the mussel- 
like Salpze, Ascidize, Cirripedia, and Brachiopoda. 

THIRD CIRCLE. RESPIRATORY, CUTANEOUS ANIMALS. 

3228. Respiratory animals are Dermatozoa with a 
predominating system of respiration. 

Now, the respiratory system is the tegument, which here 
then must attain the highest pitch of perfection. 

This again takes place through the increased process of 
oxydation, which produces induration of the parts. 

The vessels, which surround the tegument, must 
nourish this portion of it to a greater degree and render 
it harder or more compact than any other, whereby 
alternating expansions and contractions thereof originate, 
in other words, the structure of the trachea. 

3229. The whole body of the Respiratory animals 
becomes a trachea, a series of rings. ‘I'he Respiratory 
are therefore the Aunulate animals. 

The rings are to be regarded as cysts, which are 
mutually juxtaposited or repeated, not being inserted 
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within each other as in the preceding animals, but behind 
each other, so that the present circle consists of multiplied 
Cystic animals. 

3230. The Annulate animals must represent the 
developmental stages of the tegument, while the viscera 
make a retrograde step—TZuactile animals. 

3231. The tegument has two functions: it is an 
organ of respiration and of general feeling or sensation. 
In both cases it passes through three stages of develop- 
ment. 

It is either entirely a branchia, i. e. reticular in cha- 
racter; or the branchize become individualized in certain 
situations and partly horny, constituting dranchie proper ; 
or finally, the tegument is converted into an air-breathing 
organ, trachee or air-tubes. 

3232. It either feels with its whole surface, or by 
papille ; or the branchie change into horny feet; or 
lastly, into alary appendages or wings. The Ancyliozoa 
consequently divide into Reticular or Papillary animals ; 
into Branchial or Pedal, and into Tracheal or Winged 
animals. 

3233. As the arterial character preponderates in these 
animals, so do the venous organs, especially the liver 
and renal structures, retrograde. 

3234. The body is now an intestinal and tegumental 
body with predominating respiratory and sentient organs ; 
here therefore sensitive papilla, antennze, feet and wings, 
appear in abundance. 

3235. With the retrogression of the viscera, the 
glandular structure also and large proportional bulk of 
the sexual parts disappears. They assume the form of 
the intestine and tegument, i. e. become tubes. 

The spawn like the milt consists, as a general rule, 
of only two long membranous tubes, running near the 
intestine. 

3236. The external sexual parts belong to the sense 
of feelmg and follow the developments of the tegument ; 
they make their appearance as antennz, and are usually 
accompanied by foot-like accessory organs. 

34 
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8237. The nervous system in like manner accom- 
panies the tegument. It consists of two gangliated 
cords passing along the ventral surface. 

3238. As the maxilla are only repeated feet, so they 
are rarely wanting, and are, like the latter, disposed after 
the fashion of scissor-blades. The same holds good of 
the antennz; they are mostly in pairs, and consist of a 
series of rings projecting from the head. 

3239. The eyes are usually present, but only as tegu- 
mental organs, or placed upon the points of the antenne. 

Class 7. Reticular or Papillary Animals. 

3240. The repetition of the Intestinal or Vascular 
animal, taking place under the dominion of the respira- 
tory system, must be accompanied by the vascular 
system. The tegument is a vascular, a branchial mem- 
brane, a branchial network or skin. 

3241. A body with predominating tegumental and 
intestinal system, is cylindrical. It can only become 
sross or lump-shaped, if the glandular viscera, such as 
liver, ovarrum and testes, get the upper hand or prevail. 

3242. A tegument which appears as a branchial 
membrane, is annulate or ringed. 

3243, An animal, having an annulate riapiailelly 
membrane without annulated feet, is a Worm. 

Upon the lowest stage the vascular system is still 
similar to that of the Vascular animals; its blood is a 
colourless fluud— White Worms, Entozoa. 

In order to be a Worm, it is sufficient to have an 
annulate tegument. Even if the intestine be wanting 
and the tegument supplies its place; the character is 
nevertheless complete. Here it is the skin, which digests, 
while in the Intestinal animals it is the intestine, which 
digests and breathes. Since it is here the tegument, 
which undertakes the offices of the whole body; the 
vessels, liver, and salivary glands are wanting unto the 
intestine. 

The ‘sexual parts are also frequently arrested and the 
ova appear to originate in the tegument. 
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Many undergo division without injury to themselves ; 
yet the detached portions do not become again entire 
animals, 

In most of them, however, the sexual parts of both 
sexes are present, being associated with, though separate 
and distinct from, each other ; those of the female mostly 
opening upon the sides of the body. 

As being Dermatozoa, they have for the most part 
special organs of sensation around the mouth, under the 
form of papille, filaments, spines and cups. ‘The nervous 
system, wherever it is to be met with, consists of a ring 
surrounding the pharynx, and of a double ganglionic 
cord lying along the ventral surface of the body. 

3244. Upon a higher stage of development the arte- 
rial system gains the preponderance, and the blood 
becomes mostly of a red colour—Red-blooded Worms. 

3245. With the arterial the fibrous system also makes 
amore decisive appearance. ‘The tegument is a fibrous 
tunic—it is itself an artery. All Annulate animals with 
a fibrous tunic, which can consequently contract, belong 
to this class, whether too they have red blood or not, 
like the Holothurize and Star-fishes. 

3246. The Lumbricales or Earth-worms and _ the 
Hirudines or Leeches respire obviously through the whole 
tegument, though a special organ of respiration does 
begin to be evolved, in the first family in the “‘ saddle,”’ in 
the second in the lateral vesicles or cysts. 

3247. In others the branchial vessels make their 
appearance above the level of the tegument as fila- 
ments or ramules, and are arranged in two rows, as in 
the common Sea-worm and in the Nereides. 

3248. Lastly, they accumulate apout the neck or 
head, as in the Amphitrites and Serpulariz. 

3249. There are also Worms which respire only 
through the intestine, its vascular system being bathed 
on all sides by water, as in the Aphrodite. ‘This water 
becomes, as it would appear, simply imbibed by the 
tegument in Thalassema, but through an opening at the 
anal extremity of the body in the Holothuriz. 
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3250. These Worms have also no liver, or at the very 
best only traces of that organ, by reason of the prepon- 
derance of the arteries. 

3251. Papillz or sensitive filaments gradually sprout 
from the external branchial filaments, lie along the sides 
of the body, and are the prelude of the feet ; as in the 
Nereides— Papillary, Filamentary animals. 

3252. Others of these filaments become horny and 
appear as setz or bristles, placed somewhat similarly to 
the above, as in the Earth-worm. 

3253. Mouth and head are more perfectly developed 
than in the Entozoa. The first can readily expand and 
contract, frequently protrude the pharynx like a pro- 
boscis or tube, and not unfrequently has manducatory 
pincers, like as in Insects. 

3254. On the head there are mostly annulate ten- 
tacula with muscular fibres, and frequently simple eyes. 

3255. In those species which draw the water itself 
into the body and use it for the purposes of respiration, 
the formation of the mouth has risen higher, and the 
pharynx been provided with maxillz, m number five 
or ten—Echini, Holothuriz. ‘These maxilla form in 
themselves a peculiar skeleton around the pharynx, which 
is ranged circularly instead of by pairs. 

3256. The nervous system is directed according to 
the relations of the tegument and intestine. It forms 
two ganglionic cords running along the ventral side of 
the body, and, where it makes with the nerves going to the 
maxille a ring around the pharynx, corresponds to the 
cesophageal nerves or those that sweep around the gullet. 

3257. In reference to the sense of feeling it may be 
said, that the Worms were those among the Sensitive 
animals, which feel by the whole tegument or body. 
Their body itself is a tentaculum. 

3258. The sexual parts are likewise intestini- and 
dermiform, not glandular in figure like the ovarium and 
testis of Mussels and Snails, but tubular, as in the 
Entozoa. There are usually two oviducts and two 
seminal tubes to be found. 
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3259. So far as we are acquainted with the Red- 
blooded worms, they are androgynous, at least as regards 
the Harth-worms and Leeches, and their sexual parts are 
indeed tolerably symmetrical; yet they do not open 
posteriorly, but far forwards on the ventral side of the 
body, this being the case with even the male sex-organs. 

Class 8. Branchial, Pedal Animals. 

3260. The representation of the Cutaneous animals 
is not yet the entire completion of the tegument. It 
attaims a higher grade by separating in accordance with 
the visceral systems, and in the conversion of the bran- 
chize into sensorial organs or feet. 

The branchize endeavour to separate self-substantially, 
and form a body of their own. The branchial body is 
the thorax. 

By this attempt, the abdomen originates “ per se’’ as the 
body of the intestinal and sexual system. The bran- 
chiz upon it are arrested or stunted. In like manner 
the body of the nerves separates itself from the thorax 
and becomes head. . 

But meanwhile this separation is only imperfect; the 
head and thorax, if otherwise distinguished by their size 
and the feet, are for the most part connate; abdomen 
and tail are usually fused together, and only to be 
recognized as distinct by the limbs or members. 

With this greater division of the body each division 
of it obtains its articulation into rings; but they will be 
hardened by virtue of the separation of the branchial net- 
work, or will become horny— Horny animals. 

3261. With the conversion into horny texture of the 
body, its branchial filaments or tentacula must undergo a 
similar change, and divide likewise into rings like the 
general or bodily tegument. 

Annulate, horny branchial filaments, are feet— Pedal 
animals. 

A part of the branchiz remains hanging to the feet, 
mostly to their basal joints, and is supported by animal 
motor members or limbs; the respiration becomes volun- 
tary—Branchial animals. 
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The Annulate animals, having branchize and feet, are 
the Crustacea or Crabs. | 

The branchize and feet are, of course, most largely 
developed upon the thorax. 

Those upon the abdomen continue small, and those 
upon the tail or sexual body dwindle in size and change 
into other organs, such as fins, sacs, filaments, pincers. 

3262. The number five of the branchiz is also exhi- 
bited in the feet. There are mostly five large pairs of 
feet on the thorax, and as many small ones on the abdo- 
men, as in the Crabs. 

On the tail they appear more dwindled in size, and 
are frequently reduced to a smaller number. 

Hach part of the body has properly five rings; and 
these parts being the thorax, abdomen and tail, there are 
thus fifteen rings in all. 

In the Crabs it is distinctly demonstrated that the 
maxille are nothing else but feet; there are therefore 
for the most part, after taking into account sundry arrests 
and coalescences, five pairs of maxillze also. 

The Crabs have usually two pairs of antennee, whose 
signification is unknown; one pair is probably the elon- 
gation of the ear. 

All Branchial animals have eyes, frequently too sup- 
ported upon articulated pedicles. 

They have a double nervous cord upon the ventral 
surface of the body. 

They have, like the Mussels, a heart upon the dorsal 
aspect, and arteries with veins. | 

The intestine opens into the apex of the tail, and is 
surrounded by a liver. 

The sexual parts still open for the most part on the 
thorax, and indeed by two orifices, as in the Worms. 

There are no more androgynous or bisexual beings in 
the present class. 

In some few the branchiz already enter the body and 
become air-tubes, as in the Scolopendree, Spiders and 
Scorpions. 

The Branchial animals repeat, as bemg the second 
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class of their circle, the Corals and Snails ; their “‘ quasi” 
coat of mail is therefore harder, often richer in calca- 
reous ingredients, and, in addition to this, lies frequently 
upon the thorax or branchia as a special testa, called the 
scute or shield. 

Class 9. Tracheal, Alary Animals. 

Annulate animals, whose branchie have undergone a 
partial conversion into tracheze and into wings, are the 
Insecta proper or Plies. 

3263. A Worm with feet, tracheze and wings, is an 
Entomon or Insect. 

3264. The first separation takes place in respect to 
the three tegumental segments of the body, the abdo- 
men, thorax, and head. All three are, in the Insects, 
more separated from each other than in the Branchial 
animals, and united together usually by a narrow tube ; 
even in cases also, where they are connate with each 
other, they are still easily recognized by respect being 
had to size, form, or appendages. 

Every Insect is divided into three segments. In the 
abdomen are the organs belonging to the Worm, such 
as the intestine, and a fatty body which appears to be 
an analogue of the liver, a dorsal vessel, tubular sexual 
parts and air-tubes (trachez), but nothing else. 

The abdominal feet now disappear entirely, and even 
the number of thoracic feet diminishes, owing, doubtless, 
to the production of wings. 

3265. The thorax alone is reserved for the limbs or 
locomotive members. It never carries more than three 
pairs of legs and two pairs of wings. Of the viscera, it 
contains nothing but the cesophagus, while in the Crabs, 
important intestinal organs and even the liver, are situ- 
ated within its cayity. It is in Insects therefore nothing 
else than a medium of support to the respiratory organs 
which have become limbs. Hence the thorax never has 
more than three rmgs, namely, one for each pair of 
legs. ‘The wings invariably stand upon its two pos- 
terior rings. 
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3266. Since the limbs of the Insect are only the lateral 
filaments of the Worms, which have become hard and 
consequently hollow; they are as such not to be termed 
true feet, but are only to be compared with branchial 
arches or ribs; a step by which their greater number 
also admits of being understood. They are not to be 
compared with our feet, but unto the toes, which have 
been separated from each other as far as the rings of the 
body. The Crab has properly five thoracic and five 
abdominal toes. All its thoracic feet taken together 
are only equivalent to our hand. 

The feet of the higher animals are only Insect-feet 
connate or coalesced. 

3267. In other respects they already typify or pre- 
figure true limbs, as well from their position as by the 
division of their jomts. A perfect beetle’s foot divides 
exactly like the limb of Man, into femur, patella, tibia, 
tarsus, and phalanges. These parts of the leg must not, 
however, be so absurdly divided and named, as has 
hitherto been unfortunately the case in our systems, 
where the femur has been called coxa, the patella tro- — 
chanter, the tibia femur, while the toes have been lumped 
under the name of tarsus. (Hd. Ist, 1811. § 3087.) 
The regular number of the toes or tarsal joints is five, 
so that they correspond to our digital phalanges, to the 
metacarpal, and the anterior carpal bone. | 

3268. The wings are the branchiz of the Mollusc that 
have been set free; they are placed therefore upon the 
back and are four in number. In many Insects there is 
still a pair of wing-like scales in front of the four wings, 
as in some Lepidoptera. They perhaps correspond to 
the shells of Molluscs, are branchial opercula. 

It is only from this point of view that the structure of 
Insects admits of being fully understood ; and apart from 
this it is absolutely devoid of all analogy. ‘Thus it is pos- 
sible for only six legs to take their origin from the thorax 
in the direction downwards, and nevertheless for there still 
to be wings upon the dorsum or back. The wings of Birds 
are by no means homologous to the alar appendages of 
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Insects ; they are, as is well known, the anterior mem- 
bers themselves, and there is no longer therefore in the 
Bird any feet attached to the thorax below, as in Insects. 
Besides, if the wings did not signify arms in the Bird, 
then it must have four legs. Thus im the Insect the 
wings could not also mean feet. 

Their structure also speaks in favour of our view of 
the Insect’s wings. They are known to be completely 
traversed by respiratory tubes, are true, or only desic- 
cated, branchize—aerial gills. (Ed. Ist, 1811. § 3088.) 
Wings and feet are dependent from the same ring of 
the body, and are thus like the branchie and feet of 
the Crabs. Let the Crab’s branchiz elongate and dry, 
and they will thus be wings. 
3269. Since the wings are newly elimimated organs 
of the sense of feeling, so are they here characteristic of 
the animal, and are consequently of greater importance 
for the purposes of division and arrangement than the 
organs of the head, which im all the lower animals is 
only an apparent head, and cannot therefore serve to 
characterize groups, &c. 

3270. That the trachez in Insects have been de- 
veloped out of the branchize by saccular mversion, is a 
fact displayed in a particularly distinct manner by the 
Scorpions and Spiders, who still possess at bottom inter- 
nal branchial lamine, unto which, however, air instead 
of water finds its way. It may be said, that with the ge- 
neral conversion into horny texture, the arteries of the 
Mussels were transmuted into internal trachez, and the 
branchial flabellze into external organs. Would we inter- 
pret the body of the Insect in a strictly philosophic sense, 
the parts must then receive very different names to what 
they now bear. Properly speaking, in our own species 
the thorax has no limbs, but only the neck. The upper 
limbs are not lungs, but branchial organs, and it is the 
cervical vertebrae, from between which nerves are sent off 
to the arms, for it is just upon the neck also that the 
branchiz have been left. What is termed therefore the 
thorax im Insects, would be properly their neck. Their 
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abdomen would consist accordingly of thorax and abdo- 
men, and it is this also, which carries on the principal 
share of the respiratory process. It therefore consists 
generally of ten rings, and has ten pairs of spiracula, 
namely, twice five, for both thorax and abdomen. 

Or again, the abdomen may be regarded as an in- 
testinal and sexual cavity, and the thorax may be left 
with its own name. In that case there would be five 
spiracles for the sex, five for the imtestine, and perhaps 
only two for the thorax. 

Would we proceed yet further; the head can then 
only be viewed as pharynx, and consequently as neck. 

3271. In most Branchial animals that live in the 
water, a perfect circulation is present, because, by reason 
of their feeble amount of respiration, all the blood is not 
consumed. ‘This is also the case in the young of air- 
breathing Insects, so long as they may have to grow. 
But when they have ceased to do this, so strong an 
amount of tension emerges in the circulation, owing to 
the increased respiration of air, that blood remains but 
in scanty quantity to be carried back by the veins, and 
the arteries now for the most part convey the air in a 
pure state, namely, uncombined with blood, as in the 
higher animals. 

3272. As the air-tubes pass to all parts of the body, 
like the arteries whose place they now supply, so does 
the nutritive juice become everywhere oxydized and con- 
verted into parenchyma or tissue. ‘The nutritive juice 
doubtless transudes at once through the intestine and 
penetrates to all parts, as in the Plants. 

3273. Of the vascular system nothing at last remains 
but the dorsal vessel, whose ramifications appear to dis- 
appear entirely. According to its analogy with the 
Crabs, Scorpions, and Spiders, it is the aorta. It appears, 
as if in Insects the circulation dies off from the living 
body. 

The whole Insect is an air-organ, an aero-vascular 
stem. All the organs respire directly, such as the im- 
testine, the motor fibres, nerves, sexual parts, and 
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wings. ‘There is no part unto which trachee do not 
pass, and in this respect completely resemble the arte- 
ries of other animals. 

3274. The intestine is invariably furnished with an 
anus, and that too situated quite posteriorly. It is 
usually expanded into several stomachs and has append- 
ages, almost as in Fishes, which virtually correspond to 
the abdomino-salivary or pancreatic gland. 

3275. The salivary ducts open into the mouth, and 
‘thus as in the Snails and Kracken, whose similar struc- 
tures they repeat. | 

3276. Whether what have been called the biliary ves- 
* sels are what the name implies, and really convey bile 

from the fatty body to the mtestine, or whether they are 
lacteal vessels and discharge their fluid near the rectum 
into the dorsal vessel, does not yet admit of being deter- 
mined. They have been thought to constitute an urimary 
apparatus; only certain cysts which occur in connexion with 
the sexual parts, appear rather to correspond to the latter. 

3277. The nervous system consists, as in the Worms, 
of two ganglionic ventral chords. 

3278. In the head, the feet again, and probably also 
wings, undergo repetition. This repetition is nowhere 
so distinct as in Insects. He who can still entertam any 
doubt of the maxille beimg arms, let him resolve to 
descend into the Insect-world, and he will become in 
place of a sceptic, a believer. (Ed. Ist, 1811. § 3095.) 
What have been called manducatory pincers move out- 
wards as well as the legs, and seize like arms, are onl 
arms. ‘Their gripe takes place in the lateral or hor- 
zontal direction, and resembles that of scissors or shears. 

3279. Where, moreover, there are three pairs of legs 
on the thorax, we find also three pairs of maxille, 
namely, an upper and lower maxilla, and a labium or 

_ inferior lip, which consists of the same parts as the max- 
illee, only they are united by tegument. . 

3280. Where there are five or more pairs of legs on 
the thorax, as in the Crabs, there also are found as many 
pairs of maxille. 
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3281. Upon these maxille, palpi are likewise situated, 
which are probably nothing else than what has been 
termed tarsus, thus repeated in the head also. ‘They are 
only arrested upon the upper maxille or mandibles. 
(Hd. Ist, 1811. § 3096.) 

3282. The wings appear to be repeated upon the 
head as antennee. ‘Thus the head also is in the Insects 
a perfect trunk. 

3283. Upon the head there is nothing more than the. 
eyes. ‘They have also become horny in texture, whereas 
before they were completely membranous, as in the 
Snails. 

The eyes have been subordinated to the sense of feel- 
ing; they are nervous papillae placed beneath a trans- 
parent tegument upon the apex of a tentaculum. 

Insects therefore have a number of eyes; they stand 
either separate, as in the Worms, and are then called 
simple eyes, or they are crowded together, constitut- 
ing compound eyes. 

3284. Of the other sensorial organs a papilliform 
elevation in the pharynx is frequently exhibited as a 
tongue. 

3285. Hars are found in the Crabs at the root or base 
of the antennz, or in them there is only a tympanic 
cavity with an ossicle inclosed within; in the Insect 
there is nothing of the same kind. But meanwhile, 
since many species attract each other by means of sounds, 
they must thus possess the faculty of hearmg. The 
antennz therefore probably correspond to the auditory 
conch. ‘The auditory conch of the Mammalia ranks also 
in the signification of the hand, and thus of the organ of 
feeling. 

Nevertheless the antennze may be transformations of 
the wings. ‘The auditory ossicles are indeed members 
which have origmated from branchiz. Probably the an- 
tennze are the auditory ossicles themselves which have 
emerged outwards, as in the Fishes and Reptiles. 

There is no trace of a nose ; nor can there be any, for it 
is the anterior orifice of the vertebral canal, and this is 
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wanting in all lower animals. A noseless animal is an 
inferior or Tegumental animal. 

3286. The sexes are separate, because they are Air-’ 
breathing animals and perfectly symmetrical in form. 
The ovi- and seminal ducts are likewise symmetric and 
in pairs. The ovipositors and penes are perfect, as in the 
Snails, because they can be shoved forwards, but not 
everted as in the latter. 

3287. The position of the sexual parts at the posterior 
extremity of the body has been permanently established, 
with exceedingly few exceptions, as in some aquatic In- 
sects. 

That they correspond to the head, or are imperfect 
cephalic organs, is most distinctly shown in the Insect. 
They are usually environed by valves, pincers, and fila- 
ments, which resemble maxillz and palpi. 

3288. The Ovum-animals multiply by division, by 
granules or gemmez, 1. e. shoots, the Sexual animals by 
membranous ova, the Arthritic animals by horny ova. 
These last, or egg-shells, are hard, and frequently also 
so strung together or laid by the parent upon each other 
as to represent the annulate body of some Insect. 

3289. In the ova of the Dermatozoa or Tegumental 
animals the vitellus only appears to exist, being without 
albumen, which first seems to make its appearance along 
with the animal systems. As the animal separates into 
higher and lower substances, so also does the ovum or 
microzoon. ‘The simplicity of the Tegumental animals 
has been prophesied or foretold in that of their ova. 

The Insecta, as being the third class of their circle, 
repeat the Acalephe and Kracken. With the last they 
bear much resemblance im form and in their motor 
organs. 

3290. Would we arrange the Worms along with the 
spiral vessels or ducts, the Crabs with the woody rings 
in the stem, we must term the Tracheal animals foliage 
or leaves. Their wings are pinnate leaves, and among 
the Orthoptera many occur which, as well in the form of 
the body as of the wings, appear as if they had been just 
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liberated from the Papilionaceous tree. The tales or 
stories, about leaves changing in the torrid zones into 
Insects, are not without meaning; for poetry is none 
other than the Ideal of natural history. 

Metamorphosis. 

3291. We now proceed to retrace our steps. The 
Insect is a T'egumental animal represented in limbs. 
There can be therefore present im the Insect no other 
development than in the Cutaneous animal, which works 
itself up into the Branchial and Tracheal animal. 

The Insect passes through three stages prior to its at- ° 
taining the adult or perfect condition. It is at first 
Worm, next Crab, then a perfect, volant animal with 
limbs, a Fly. 

3292. The representative passage of the Insect through 
the preceding classes im the course of development, con- 
stitutes its metamorphosis. Thus the Insect’s metamor- 
phosis obtams a meaning and an explanation. Upon the 
whole, the history of every kind of pregnancy is none 
other than the passage which takes place through all the 
animal classes, as I have first represented in my book 
upon “ Generation’ (Von der Zeugung, 1805); but in 
no class of animals are the periods so dissevered or 
drawn apart as in Insects. It therefore comes to pass 
that these animals are the equivalent transcripts or 
copies of a system common to them and the preceding 
animals. 

3293. The Worm is the first condition of the Insect. 
It is represented, by the larva, which, according to its di- 
versity of size, is called maggot, caterpillar, grub, &e. 

3294. The larva is only a Cutaneous and Intestinal 
animal. It knows of nothing else but eating lke the 
Worm ; it has no sexual function, no lust, nor pain; it 
can scarcely move; in many the feet are wanting, as im 
the larvee of Flies, which thus resemble the Entozoa; 
many have a crop of lateral papille, like the caterpillars, 
which resemble the Nereids. 

3295. The change into a nympha, chrysalis, or pupa, 
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commences with the horny induration met with in the 
Crab, and in the higher organized kinds of Snail. The 
pupa is the embryonic Crab or its antetype, it is the 
Snail in its shell. 

3296. In the third condition the Insect makes an 
advance above the branchial condition, and casts aside 
the Snail’s or Crab’s shell; and is then the perfect Insect, 
the Fly. 

3297. The metamorphosis is accordingly the em- 
bryonic transition of the Insect, after extrusion from the 
egg, through the three classes of its circle. In the ovum 
state it only passes through that of the Intestinal and 
Sexual animals. 

3298. This is a retrospective proof that the higher 
animals also pass in the ovum through the condition of 
the lower animals, but after birth through the classes 
which directly precede them. 

What holds good of the Insects, does so also of the 
preceding groups of animals, although in a less degree ; 
the higher class of each circle still passes after birth 
through one or other of the inferior classes. 

Thus, the Acalephze first appear under the form of 
Infusoria; next change into Polyps, and then obtain for 
the first time the form of the perfect Acalephe ‘The same 
phenomenon occurs in the naked snails or Slugs. They 
have, when freshly hatched from the egg, a small mussel- 
like shell, which they lose at a later period. 

The Echini or Sea-urchins, which I believe ought to 
be ranged with the Kracken, also pass through a meta- 
morphosis. 

Finally, it is well known that the Crabs also are sub- 
jected to a metamorphosis. Their first condition must be 
regarded as that of the Worm. 

The law is thus universal. The second and third 
class of every circle traverse after birth the classes, to 
whose series they belong. 

It would even appear that the classes, also of a lower 
circle are subject to similar changes; at least many En- 
tozoa, and thus the first class of the third circle, appear 
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to undergo such a metamorphosis, since they first of all 
resemble an Infusory animal, next change as pupz into 
Molluscs, and are then manifested for the first time as 
Worms. 

3299. The Dermatozoa or Sensitive animals range in 
the following manner, according to the anatomical systems: 

A. INTESTINAL B. VascuLaR C. RESPIRATORY 
ANIMALS, ANIMALS. ANIMALS. 

1. Gastric animals. 4. Venous animals. 7. Reticular animals. 
Infusoria Mussels. Worms. 

2. Intestinal animals. 5. Arterial animals. 8. Branchial animals. 
Polyps. Snails. Crustacea. 

3. Absorbent animals. 6. Cardiac animals. 9 Tracheal animals. 
Acalephee. Kracken. Tusects. 

3300. According to the developments of the feeling- 
sense they stand thus : 
A. OvUM-ANIMALS. B. Sexvat anrmats. C. CuTANEOUS ANIMALS. 

1. Vitelline animals. 4. Ovarial animals. 17. Papillary animals. 

Tnfusoria. Mussels. Worms. 
2. Albuminose animals. 5. Orchitic animals. 8. Pedal animals. 

Polyps. Snails. Crustacea. 
3. Involucral animals. 6. Renal animals. 9. Alary animals. 

Acalephe. Kracken. Fhes. 

3301. From these tables the number and kind of 
relationships or affinities is readily deduced. ‘There is a 
Relationship of Proximity, as that between Infusoria, 
Polyps, and Acalephe. 

A Relationship of Repetition, as of Infusoria, Mussels, 
Worms. ‘There is also a Relationship of Series, which 
takes its rise from the parallelism of the classes. The 
two last relationships have been confounded together 
under the term analogy, which is applicable only to the 
last one of all. : 

Second Province—Sarcozoa, Cephalozoa. 

FOURTH CIRCLE—SARCOSE ANIMALS. 

3302. The system of motion and sensation, which 
broke forth so forcibly in the tegument, now passes over 
into other forms, into the globular form of bone, the 
fibrous form of ffesh or muscle, and the point-form of 
the nerves. 

a a 
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3303. The nervous system when liberated from the 
vegetative organs is, or consists of, the myelon (spinal 
chord) and the encephalon, i. e. brain. 

3304. These animals are therefore Osseous, Muscular, 
and Encephalic animals, whereupon the senses are pro- 
portionately developed, and constitute the basis of the 
highest animal forms—Sarcozoa. The Dermatozoa are 
asarcose or fleshless animals. 

3305. With the sudden appearance of the animal 
systems all organs of the head, such as tongue, nose, 
ears, and eyes, are also developed ; no asarcous animal 
has nostrils. Now these parts, especially the nostrils, as 
marking the terminal extremity of the vertebral column, 
make up the head— Cephalozoa, or Cephalic animals. 

Class 10. Osteozoa, Glossozoa. 

3306. The animals, in which the osseous system for 
the first time makes its appearance are, the Fishes. 

The Fish alone has more bones than any other animal. 
Tt has dorsal rays, which are wanting in all others. 

3307. The animal systems are for the first time 
slightly separated from each other. Bone, muscle, and 
nerve are rather a gelatinous mass, which only bids fair 
for becoming something higher; on this account the 
bones are frequently but soft cartilages or tendons, the 
muscle composed of white fibres like those upon the 
intestine or vessels, the nerve thick, oleaginous, and soft 
in texture, while the brain is in its constituent parts 
hardly comparable with that of the Thricozoa. 

3308. The muscles of Fishes are not yet perfect in 
character, since they are devoid of individualization and 
red colour, and their fibres run mostly parallel with each 
other without uniting into tendons. Their muscular 
body is a muscular wall. 

3309. The Fishes, ranking upon the first stage of the 
Sarcozoa, repeat the same stage of the preceding circle, 
and thus the Infusoria, Mussels, and Worms; or the 
stomach, veins, and branchial rete or network; further- 
more, the vitellus, ovary, and skin, which systems must in 
them accordingly predominate. 35 
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Pelvis. 

3310. In Fishes the pelvic organs, sexual parts, and 
tail predominate. The tail, as bemg an appurtenance of 
the pelvis, is larger and stronger than in other animals. 
It mostly makes up the largest part of the body, and 
is, properly speaking, its only motor organ. 

3311. The sexual parts have still the form of the 
intestine, and occupy the greatest part of the abdomen. 
The ovaria are two sacs, like two Infusoria, in whose 
parietes granules are developed; even the testes are 
only two such sacs or seminal vesicles wherein the “ milt” 
is contained. Fishes may be termed anorchitic, or ani- 
mals devoid of testes. 

The ova are small, consisting of spawn or roe without 
shell, but they separate into albumen and vitellus. 

3312. Hxternal sexual parts are not present. very- 
thing usually opens into a cloaca, which is thus here a 
true pharyngeal cavity. 

3313. With the perfected formation of the head, the 
animal, so to speak, undergoes a sudden and entire change, 
and the sexual parts are developed with all their accessory 
organs, such as the sexual lung. Kidneys are present 
aud mostly an urmary bladder. The kidneys are indeed 
still so amorphous and soft, that they more resemble 
coagulated blood than an organ, yet meanwhile agree in 
this respect with the ‘milt’ and branchial substance. 

Abdomen. 

The abdomen is not simply confluent with the sexual 
body, but thrust by it completely forwards. The anus 
mostly lies in front of the middle of the body. 

3314. The intestine separates for the first time dis- 
tinctly into cephalic and sexual, or small and large, 
intestine. 

8315. The vitelline canal is the coccum. ‘This is very 
distinct in the Sharks and Rays. 
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3316. In Birds therefore the vitelline canal is the 
coecum also, and the two cceca, falsely so called, which 
are placed upon the side of the rectum cannot represent 
the coecum coli, or else the Bird must have three of these 
blind appendages or sacs. 

3317. The spleen here appears for the first time ; 
while the pancreas divides into a number of coecal appen- 
dages. 

Thorax. 

3318. The thorax of the Fish is reduced within very 
narrow limits; it is like the first thoracic formation, and 
is thus a Mussel’s thorax. The branchiz with their 
opercula are similarly formed to the branchial plates 
and shells of the Bivalve Mollusca. The thorax is there- 
fore attached only externally to the body, and the Fish is 
to be viewed as a Mussel, from between whose shells a 
monstrous abdomen has grown out. 

3319. But this Molluscan thorax is conjomed with 
animal systems, and has assumed their noble or elevated 

- type of structure. Here therefore the osseous and sar- 
cose system blend together, and the higher formation of 
the thorax emerges into view. 

3320. For the first time an advance is finde towards 
the formation of a trachea, namely, by the branchial 
framework or skeleton, which opens into the mouth, 
and corresponds therefore properly to the larynx. Fishes 
are therefore the first animals which breathe through the 
mouth. In all the preceding classes the air entered the 
body, or the water found access to the branchiz, by other 
routes. 

3321. They may be termed Mouth-breathing animals, 
for the first formation of the trachea extends no further 
than to its junction or communication with the mouth ; 
since, for it to be continued into the head and open self- 
substantially as a nasal organ, constitutes a second step 
in advance, which cannot be ventured upon in an Ab- 
dominal animal. In Fishes everything relates to the 
abdomen, and this is expressed by the first union of the 
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trachea having taken place with the cesophagus or the 
mouth. 

3322. But, at the same time that the trachea is in- 
serted within the mouth, it opens externally and in the 
lateral direction upon the body, thus letting the water 
escape from it posteriorly after a mussel-like or sexual 
fashion. Thus, the trachea is not yet closed inferiorly, 
nor hence also the thoracic cavity. Between the head and 
abdomen there are still openings—branchial foramina. 

3323. The trachea is itself, however, a thorax upon a 
small scale, consisting as it does of rings, or as it were 
ribs. ‘These arches are not yet united by muscles with 
each other, and the water flows out between them into 
the apparent thoracic cavity, from which it next escapes 
beneath the branchial operculum. 

3324. These tracheal rings are the branchial arches. 
The branchial vessels are tracheal and by no means 
pulmonary vessels. 

3325. Thus, upon taking a retrospective glance at the 
matter, we may fairly conclude that the branchiz of the 
Dermatozoa are not equivalent to the lungs of the higher 
animals, but are only the antetypes of the bronchi, being 
thus cervical organs. 

3326. The trachea is thus formed prior or antece- 
dently to the lungs, but is still membranous and devoid 
of any continuous connexion between its rings. 

3327. The lung is an organ extraneous or foreign to 
the trachea, and becomes only as if accidentally associated 
with it. 

3328. But a Sarcozoon is not devoid of lungs nor of 
aerial respiration; for, being the totality of all lower 
animals, it consequently unites in itself the respiratory 
apparatus of the Branchial and Tracheal animals; thus 
gills and lungs. 

8329. In the Fish the first lung appears, that is to 
say, if we designate or interpret the respiratory organ in 
Insects only as trachez, which do not open into the 
mouth. 

333). The Fish’s lung is the air- or swim-bladder. 

ee 
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3331. The lung is still subordinate to the abdomen 
and intestine. It is therefore still separated from the 
trachea or the branchial arches. 

3332. Fishes swallow the air and drive it into the 
pulmonic bladder, where it is analysed or decomposed. 

3333. This lung, so soon as it stands opposite to and 
enters into conflict with a branchia, is what serves to 
direct or control the action of the heart. Itis only when 
the swim-bladder is allowed to hold good as lung, 
that the circulation in Fishes admits of being understood. 
For otherwise venous blood must flow into the heart, from 
this into the branchiz, from these directly into the aorta, 
and so to the different organs without again entering a 
cardiac cavity, a structure which occurs im no other class 
of animals, but rather in every instance itsreverse. The 
first heart is arteriose, not venous in all animals, even in 
the Mussels and Snails and in the embryos. Now, the 
Fish is still such an. embryo, and has only an arteriose 
heart. 

3334. Thus, the following is the “ modus operandi” 
of the parts in question; the swim-bladder is the 
lung, in which, seeing that it contaims air, the blood is 
oxydized ; this oxydized blood flows into the heart and 
renders it arteriose in character, despite the concomitant 
influx of venous blood into that organ. Upon this, the 
blood passes out of the heart through a true aorta, which 
is called the branchial artery. Instead then of this aorta 
giving off only some twigs as bronchial vessels to the 
gills, and next proceeding to pursue its course as a main 
trunk through the body and along the back, it passes 
wholly to the branchie, i. e. it entirely becomes a bron- 
chial vessel, is slightly oxydized, and then returns upon 
itself to form the aorta, which should have taken its 
course directly from the heart. 

Senses. 

3335. In accordance with the thorax, the corium or 
true skin is developed. It is mucous in character and 
muco-secernent like the intestine, from its being con- 
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stantly in the water. The whole skin is undermined by 
mucous canals and perforated by their excretory aper- 
tures. These foramina of the lateral line are arrested, 
and metamorphosed branchial foramina, which have only 
retained the evaporative function of respiration. 

3336. The remnants of the tegument’s annulation 
are the scales. They are desiccated air-branchiz, 
alary opercula or elytra, and consequently-indicate that 
feature of the Insect, which has continued to work its way 
into the class of Fishes. 

3337. Like the skin, so are the limbs—tegumental 
members. What is flesh and bone upon them, has kept 
quite close to the body, and that only which is designed 
for splitting into digits projects, constituting tegumental 
digits with cartilages—jins. ‘These fins are something 
better than the lateral papillae of the Worms, are 
furnished at their base with jomts, and are in number 
only four, but crippled or stunted im every possible way. 

3338. The fin-rays do not correspond to the digits, 
but to the nails. They are fibrillated nails, like the 
wing-feathers of Birds. 

3339. Lastly, the head possesses all the organs of 
sense which belong to a head, but they are still far 
removed from their perfect condition. 

3340. As the nervous system is the first mass, from 
which the remaining ones have been set free, so also is 
the nervous sense the first after that of the tegument, 
which appears as a whole, and serves as a pattern for the 
subsequent senses. The eye is the sense which is first 
developed most perfectly, not directly as regards its own 
completeness, but when considered in reference to the 
others. 

As the sense of feeling has been at once manifested in 
the vegetative animals as a peripheric nervous sense; so 
antithetically or vice versd it is in the higher animals the 
light-sense, as being the central nervose sense, which 
appears. 

3341. Hitherto both these senses stood altogether 
alone with each other upon the stage of animal existence, 
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in order, as it were, to play their parts in mutual con- 
sent ; but so soon as the sense of feeling became indi- 
vidualized into tactile organs, then also the eye made its 
appearance in a detached or isolated manner. 

3342. The Fish’s eye is upon the whole composed of 
the same structures as in the Mammalia ; but it is devoid 
of motion and external coverings. 

3343. The ear, as being the sense of motion, has 
scarcely withdrawn itself from the brain, has not yet 
become a true external organ, and that portion of it 
which appears externally, is subservient to inferior sys- 
tems, such as the branchiz or gills. 

3344. The external auditory organ has become con- 
fluent with the branchial aperture, and the auditory 
ossicles have become parts of the branchial operculum. 

3345. In the internal ear only the three semicircular 
canals have been left. The cochlea is not yet developed. 

As true palpebre or eyelids are wanting to the visual 
organ, so also are the conchs of the external ear. 

3346. The nostrils exist, because a vertebral canal, 
which terminates in them, is present; stoutly-developed 
olfactory nerves are also present, so that the sense of 
smell cannot be wanting. Only this sense has not yet taken 
the respiratory organ into communication with itself, 
and both therefore live for themselves in an arrested or 
stunted condition. This nasal organ does not open 
into the mouth, admits of neither water nor air passing 
through it, and therefore serves not as a test-organ to the 
respiratory process. This is my main pomt for distinction 
of Fishes from Reptiles. 

3347. Every Sarcozoon, whose nostrils do not open 
into the mouth, is a Fish. The Siren therefore does not 
belong to the present class, while the Lepidosiren, having 
an imperforate nasal organ, does. 

3348. The tongue has remained rather an organ of 
touch and deglutition, than an instrument of taste. The 
salivary glands are scarcely developed. 

3349. But the tongue here appears for the first time 
in the animal kingdom as a perfect organ provided with 
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muscles, and a lingual bone, as in Man; Fishes are, as 
regards the development of this sense the G/ossozoa, 
Lingual or Tongue-animals. 

3350. As Fishes are the repetition of the intestine and 
vitellus, so they may be termed addominal or rather 
Pelvic animals. They are an abdomen, unto which are 
appended branchize, fins and head. 

They are the repetition of the Infusoria, Mussels, and 
Worms; in them we meet with mucus, branchial oper- 
cula, articulated filaments, and labial cirrhi or palpal 
organs. 

Class 11. Myozoa, Rhinozoa. 

3351. Those Sarcozoa which for the first time obtain 
true muscles and a perforated nasal organ are the 
Reptiha. 

3352. True muscles are red, have a definitely circum- 
scribed outline, and are divisible into head, fleshy portion 
or belly, and tail or tendon. As such they are found for 
the first time in Reptiles. 

Thorax. 

3353. With the osseous system in Fishes the sexual 
abdomen was chiefly developed; with the muscular 
system therefore, as im the present class, the abdomen 
proper or intestinal abdomen becomes perfectly developed, 
and the thorax more spacious in calibre. 

8354. The thorax is still blended with the abdomen. 
In Fishes the disposition was already stirrmg to create for 
themselves an air-organ; only this was imperfectly 
attained, since the swim-bladder communicated with 
the gullet, but not with the branchial arches or larynx, 
nor with the nasal organ, as in the present class. 

3355. Now, if the swim-bladder be symmetri- 
cally developed, if it communicates with the branchial 
larynx and opens through the nose, the aerial respiration 
is completely attained, and shares its dominion over the 
body along with the digestive function, 
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3356. A Fish, respiring through the nose into two 
swim-bladders, is an Amphibious animal, a Reptile. 

3357. In the Reptile, however, the thorax is still 
subordinated to the abdomen. Its lungs traverse the 
whole abdominal cavity, and its manner of breathing is 
still similar in character to the abdommal function. The 
lungs are simply two membranous bladders, like two 
intestines, and admit also of being voluntarily filled with 
air like the intestine is with water. This filling or infla- 
tion of the Reptile’s lungs takes place also by the abdo- 
men being expanded at the same time that the mouth is 
closed by the muscles of the fauces, and is therefore a 
true process of deglutition. 

3358. Their inspiration is still therefore fish-like in 
character, excepting that the air is drawn in by the 
nostrils; the respiratory process, however, and the respi- 
ratory organ is constituted as in the perfect air-breathing 
animals. 

3359. Reptiles may therefore be called Abdominal 
animals, while the Fishes are Pelvic animals. 

3360. The metamorphosis of the branchial arches into 
larynx is placed beyond doubt in the Reptiles. The an- 
terior branchial arches frequently unite with the lingual 
bone, whereby the latter obtains several cornua. 

3361. The thyroid gland also makes its appearance 
here for the first time, while the branchial vessels sepa- 
rate from the arches. Fishes have therefore no thyroid 
land. 

: 3362. The circulation is complete. The venous and 
also the arterial blood enters the heart. But both kinds 
of blood are still mingled with each other as in Fishes. 
Yet already, through the direction and arrangement of the 
cardiac orifices, provision seems to be made for their 
separation. 

3363. The rationale of this mixture of the blood ap- 
to reside in the fact, that many of these animals, 

and probably all of them in the ovum state, breathe by 
branchie. (This proposition, which was announced in 
the Ist Edition, 1810. § 305, and there based upon the 
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transitional stages traversed by the animal classes during 
embryonic development, has since then been raised to a 
state of certainty.) 

3364. The mixture of the blood takes place through 
an opening in the septum separating the two cardiac 
ventricles, and which corresponds to the foramen ovale 
of the foetus. The heart of Reptiles is therefore a per- 
sistent foetal heart. 

3365. Without doubt, however, the arterial blood 
only enters the left heart, while the venous remains in 
the right, to be thence driven into the lungs. 

3366. In other respects the foramen ovale is not a 
true opening, but a bifurcation of the vena cava, one 
branch of which passes into the right, the other mto the 
left ventricle, as I have demonstrated in the ‘ Beytraigen 
zur Anatomie’ (Frankfurt bei Wesche), in treating of 
the calf’s heart. 

3367. There are generally no foramina in the body, 
but only fissures without orifices. 

Abdomen. 

3368. The digestive organs are pretty similar to those 
in Fishes, as is exemplified by the intestine, liver, and 
spleen ; the digestive process is, however, more energetic, 
and frequently aided by venom or poison. 

3369. The sexual parts are perfect. The first true 
testes and ovaria have originated. The tegumental for- 
mation has consequently passed over at the extremities 
into aglandular, because the vascular system prepon- 
derates. Even in the highest Fishes, such as the Rays and 
Sharks, the testes and ovaria are still not developed to the 
extent which they are in Reptiles. 

3370. In the female the oviducts pass together as 
complete cornua into an uterus. In the male the seminal 
ducts are still indeed separate, yet the two bodies or 
crura of the penis are frequently developed, and continue 
separate in the Serpents and Lizards, but are connate in 
the ‘Tortoises. 

3371. The kidneys are distinct and symmetrical ; their 
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ureters usually unite into a large urinary bladder. Thus, 
the sexual lung is also significantly developed. 

3372. Many of these urinary bladders split, as in the 
Tortoises, into two cornua. This is the form under 
which the bladder again occurs in Birds, where its two 
cornua have been incorrectly termed cceca, but the uri- 
nary bladder rectum, because the intestine opens into it. 

3373. In Reptiles also there is a cloaca or sexual 
orifice, into which all the sexual apertures meet together. 

The ova of Reptiles possess a vitellus and albumen, 
and are surrounded by a membranous or sometimes by 
a calcareous shell. 

3374. Hence Reptiles have originally also a ccecum, 
but it has for the most part disappeared ; like its antetype 
the vitelline canal, which is so small in most Fishes and 
Birds, as to be scarcely distmguishable. 

The tail projects from the body, and is rather trailed 
after the animal, than enabled to assist the body in its 
motions, as in Fishes. 

Senses. 

3375. Many Fishes have only a vertebral column with- 
out lateral bones ; in the Thoracic animals this deficiency 
can hardly occur any longer, although we are not, on the 
other hand, to expect any great amount of perfection to 
be attamed by these parts. Reptiles have osseous 
ramules, whether such be ribs or true feet; the Serpents 
have indeed only ribs, but these exist in great numbers ; 
in the Frogs, on the contrary, ribs are wanting, but they 
have limbs. 

Inno Reptile do fin-rays occur; consequently, there 
are no peculiar bones as in Fishes. 

3376. In Reptiles the limbs themselves are in a varied 
or undetermined state, although they constitute a class 
in which the formation of true muscular limbs is decided. 
In Reptiles the toes appear for the first time. 

3377. As regards the tegument, it quite corresponds 
with that of the Corals, Snails, and Crabs, of which the 
Reptiles are a repetition. In some cases it is slimy and 
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naked; im others Mussel-shells originate, as in the 
carapace of the Tortoises; the scales, scutes, and claws 
of Serpents and Lizards repeat the rings and scutes of 
Crabs. 

3378. The head has separated itself more from _ 
thorax, the eyes and ears being much more perfect ; 
regards the latter organs the cranium is always Sais 
rated, in the former there are eyelids. 

3379. The eyes have still no power of free motion, and 
the eyelids are as yet very imperfect. It is principally 
the lower eyelid which closes, while in Mammalia the 
upper one is the most developed. 

3380. The external auditory meatus is notwithstand- 
ing usually covered by integument, the auditory ossicles 
are mostly blended into one, which projects above the 
skull; the cochlea is wanting. 

3381. Reptiles produce sounds for the first time 
through the lungs; they have voice, but as yet no song. 

3382. The nose, however, gives the finishing touch to _ 
the head. It has not only opened as a vertebral canal 
in front, but also as a thoracic cavity posteriorly into the 
mouth, which was not the case im Fishes. The open 
nose is the esthetic character of Reptiles, just as the 
red muscles are the characteristics of the: anatomical 
systems. ‘The Reptiles are Rhinozoa. 

3383. The tongue takes a higher rank than in Fishes. 
It is throughout soft, fleshy, and smooth; but in most 
species is still slit ito two, which reminds us of a similar 
condition of the penis. 

3384. The teeth are in these animals more like digits 
than in Fishes. While here they consist for the greatest 
part of front teeth, and are therefore associated with the 
intestine, in Reptiles they are mostly lateral, and thus 
true maxillary teeth, which are annexed to the salivary 
system. With this special dental formation the saliva is 
also more active; it is a rapidly fatal poison. 

3385. The poison-teeth or fangs have likewise a groove, 
which can be regarded as the continuation of the salivary 
duct. 
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Class 12. Neurozoa, Otozoa. 

3386. Those Sarcozoa, whose nervous system is for 
the first time perfectly developed, and whose ear is open 
externally, are the Birds. 

3387. The completion of the nervous system is the 
brain ; now the brain defines or determines the head ; 
the Bird is, properly speaking, the first Encephalic 
animal. 

3388. In the Bird the head has for the first time, and 
that indeed suddenly, freed itself from the trunk, and 
been placed upon along neck, far removed from the 
thorax. In no class are there such long necks and so 
many cervical vertebree to be found asin Birds. They 
can be therefore called also Cervical animals, as the neck 
is not simply present, in order to render the head in- 
dependent or self-substantial. 

The caudal vertebrae, on the contrary, are lessened 
throughout the Birds, to a degree met with in no other 
class of animals. 

3389. The brain separates for the first time com- 
pletely mto cerebrum and cerebellum, begins to exhibit 
convolutions, and has in general most of the individual 
parts analogous to those in the Thricozoa. They are 
therefore Hncephalic animals, which the name of Neu- 
rozoa will properly enough imply. ‘The nerves are in 
comparison with the spinal cord much thinner than in 
Reptiles and Fishes. 

In the Bird also, all the spiritual or mental faculties » 
make their appearance for the first time and suddenly, 
whereas in the preceding classes but slight traces of 
them were observed. Such for example are their me- 
chanical instincts, varied modes of nidification, powers of 
‘Imitation, susceptibility to mstruction, knowledge of 
their benefactors, sentiment of joy, wheedling or coaxing 
manners, and so on. We have no example of Fishes and - 
Reptiles having learnt any artificial tricks. 

3390. Birds are the closest repetition of the Insects, 
but stand remote from the Crabs and Acalephz, indica- 
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tions of which are reflected by their structure, disposition, 
mechanical instincts, and in their nests. 

Thorax. 

As the sexual body with the tail predominates in 
Fishes, and the abdomen in Reptiles, so does the thorax 
in Birds. The whole abdomen and sexual body has 
been subordinated to the thorax. 

The ribs are here directed in such a manner for the 
first time, that the thorax can act as a voluntary pump- 
organ. Sternum and respiratory muscles are usually 
large and peculiarly built. 

3391. The lung is only a cluster of Insect trachee. 
They are full of foramina, out of which the air can pene- 
trate into the whole body, exactly as in Insects. In Fishes 
the lung was still an actual intestine, as seen in the single 
air-bladder; in Reptiles it was nothing more than a 
double intestine; in Birds this lung is divided after the 
fashion of an Insect into aerial vessels or ducts. 

In the Bird the intestine lies in the air, and breathes 
from it, as in the Insect. Birds are also animals which 
breathe by the intestine. 

3392. The whole Bird is lung. Its body is a thoracic 
cavity, while in the Fish it was simply a sexual cavity, 
and in the Reptile had obtained the abdominal form. 
In Birds therefore there is a number of ribs and a 
strong ossification, from the air itself penetrating mto 
the bones. 

Even the intestine has passed over into a motor organ. 
In Birds and Insects only do we find a true muscular 
stomach, wherein the food is crushed. 

Members or Limbs. 

3393. In these animals the formation of limbs or 
members must be wholly attained. Everything, that 
works, must work to the production of limbs. The whole 
body becomes limb. 

3394. With the perfected nervous and _ respiratory 

oe —— 
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system the bones and muscles make also a perfect, appear- 
ance. ‘The skeleton is hard, complete, and full of air 
instead of marrow ; the muscles are red and separated, 
the movements free and complex. 

3395. The elevated condition of the motor system is 
demonstrated in the limbs, which here appear in the 
greatest diversity. There are only two pairs of limbs, 
thoracic, and abdominal or sexual members. ‘These two 
are equivalent, so long only as the sexual and abdominal 
cavity belonging to the trunk proper predomiate, and 
therefore preserve the equilibrium. But the limbs, which 
have been given to serve the office of the trunk, are des- 
tined for progression or swimming, and are simply ter- 
restrial or aquatic members. 

3396. The higher limbs are thoracic respiratory mem- 
bers, which are filled with air and clothed with trachee, 
thus exercising a function conformable to the thorax. 

_ The thorax has an aerial character. The highest thoracic 
limbs must be aerial members. 

3397. As the abdominal members move upon the 
earth or in the water, so do the thoracic in the air. The 
terrestrial limbs are feet, the aerial limbs, wags. 

3398. The wings are in the member-formation the 
extremes of the thoracic limbs. It does not follow from 
this that they are the noblest in rank, but only that they 
are the uttermost unto which bodily motion can attain. 

3399. The winged animal is the Bird. 
3400. The Bird is an Insect with fleshy limbs. 
3401. The wings of Birds repeat the alary appendages 

of Insects in the flesh. 
3402. A Bird’s wing is a strange but very instructive 

composition. It consists, namely, ofa Reptile’s foot and 
an Insect’s wings. 

3403. We saw how the branchiz of the Insect dried 
up, separated from the feet, and being liberated as wings, 
were permeated by trachez. In the Bird these wings 
have remained standing upon the feet and been converted 
into feathers. 

3404. A feather is an Insect’s wing. 
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3405. As the Bird grows out at the thoracic limbs 
into the Insect’s wings, so does it upon the whole body 
into dried branchial lamine. 

The whole body of the Bird is clothed with branchial 
lamin or plates. 

3406. The wings of the Insects might be called free 
trachez. 

The Bird’s feathers are Insect-trachee. As in the 
Insect the wings are a leash or net of trachee held 
together by membranes, so feathers: are trachez dividing 
into fibre-like ramules. . 

3407. ‘The Bird is a Reptilian or I'rog’s body, beset all 
over with Insects, like as with parasitic animals. 

3408. The highest Insect only attains to the possession 
of four wings, which in some Moths split again into 
several feathers. In the Bird a vast. number of such 
wings originates. 

3409. An Insect’s wing is not more than oze feather, 
and is therefore placed also directly upon the body. 
These wings must multiply so soon as they occur upon a 
membered trunk, upon arms. ‘Thus, we need not ask 
why the Butterfly has four, but the Bird only two wings, 
seeing that the latter is the nobler animal. The dis- 
course cannot be concerning the wings of the former, 
for the Butterfly has mdeed none, but only four 
feathers. 

3410. What the Bird is, it is by virtue of its feathers. 
It is throughout a trachea, a pair of bellows. Its bones 
are hollow, full of air, and stand likewise in communica- 
tion with the lungs; the feather-quills are also hollow. 

Senses. 

3411. The wings have all the,muscles to themselves ; 
the bone has in them gone to ruin. On the legs, on the 
contrary, the muscles have declined, and the bone has 
got the upper hand. 

Hence it results, properly speaking, that only the tho- 
racic members are perfected, because the Bird is nothing 
but thorax. The abdomen has, so to speak, vanished,. 



ees | ae oa 

ZOOLOGY. 56] 

and through this the abdominal limbs are left only, as 
thin and dry poles or staffs. 

3412. From the same cause the muscular flesh upon 
the head has disappeared. Neck and head are lean, or 
like Insect horn, which serves only the nervous system. 

3413. Beyond the excess of motion the sense of feeling 
has been nearly lost. The toes are simply destined for 
motion, and to be used as scrapers, and the digits have 
become the supports of feathers. 

3414. The bill is an Insect’s proboscis. In the Bird 
no teeth whatever project from the flesh, but the jaws 
themselves. ‘Io such an extent has the flesh been with- 
drawn. - What has been called the cere is the only rem- 
nant of the facial flesh. Even nostrils and tongue have 
suffered ossification. 

3415. The tongue is a feather. Saliva is scarcely 
present. 

3416. The ears, as being the sense of motion, are far 
more perfectly evolved than im all the preceding classes. 
They have opened outwards, and possess an additional 
auditory part, the cochlea. 

With the limbs the sense of hearing must of necessity - 
grow perfect. 

3417. The Bird is thoroughly, or “out-and-out” 
organized as an animal of song. In it Nature attains 
unto a definite hearmg and speech. The Bird speaketh 
the language of Nature. 

With the Bird, the voice, properly speaking, breaks 
forth for the first time, and that too ma high grade of 
perfection, as melody. 

3418. The ear is the highest representation of the 
trachea in muscles and bones. ‘The Bird is the Ofoxoon. 

Sexual Parts. 

3419. The kidneys are symmetrically constructed, 
although not yet a perfectly coherent mass. ‘They are of 
very large size. But a strange feature has come to pass 
in the urmary bladder, which is the sexual lung. Into 
this, as has been already said, the intestine opens, and 

36 
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thus it here again passes over into the lung, just as 
it has passed over into a fleshy cardioid stomach, and 
completely upwards into the feather-like tongue. 

Into this sexual lung the seminal ducts also enter, or 
the penis, when one is present, along with the oviduct. 

3420. The ovum consists of two completely separated 
substances, and these indeed are so distinct, that the 
vitellus is secreted at an entirely different place to the 
albumen, the former in the ovarium, the latter m the 
oviduct—whereas in Fishes both originated together. 

The separation cannot extend further, or else the sub- 
stances would no longer unite with each other, and the 
vitellus must be first mixed with the albumen, after it has 
been completely formed, after or when it is an embryo. 
In the Bird albumen and vitellus come together during 
their passage out of the parent’s body, or in the act of 
being laid, and thus before the albumen has been con- 
verted into the chick. But in the Mammalia they are 
first completely united, subsequently to their bemg laid— 
i. e. during the period of lactation. 

3421. The vitellus is directly secreted from the arte- 
_ ries, but the albumen from an enteroidal sac or the 
oviduct, which is finally converted into mammary glands. 

3422. ‘The vitellus is more a product of the thorax, 
and is therefore formed directly mto the intestine and 
entire embryo. 

3423. The albumen is an intestmal or digestive pro- 
duct, a solution of the organic mass mto protoplasma 
or primary mucus. It is not fashioned itself mto the 
embryo, but is only absorbed as fluid nutriment by the 
latter. 

34.24. The shell of the ovum is the last bone, which 
the animal deposits from the sexual blood, as being analo- 
gous tothe urine. It isan aerial product, or an analogue 
of the feather’s quill. 

3425. Even the nest of the Bird is a spiritual repetition 
of its plumage, for in it the stalks of plants, tracheze, or 
feathers are united into one body, which reminds us m 
the Swallows of the Acalephe. 
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FIFTH CIRCLE. AISTHESEOZOA. 

Class 13. Aistheseozoa. 

3426. An animal with all its organs of sense perfectly 
developed, is a Zhricozoon. 

3427. The nervous system emerges at length freely 
above the other systems, and it is no longer its mass, but 
its organs which impart. character to the animal. The 
nervous organs are, however, simply the organs of sense. 
Through these therefore must the present differ from 
the preceding class of animals. 

3428. Now too the senses first make their appearance 
in a self-substantial manner above the other organs, 
serving merely their own functions, and only by chance 
those of others. 

3429. As in Birds the whole body ° was subordinated 
to the thorax, in Reptiles to the abdomen, in Fishes to 
the sex, in Insects to the tracheze, and so on; in like 
manner is it here subordinated to the system of the 
senses or the head. 

3430. As the higher senses determine or define the 
anterior part of the head, and are in their state of per- 
fection provided with muscles ; so here the face or visage 
is invested by flesh, whereby, properly speaking, a true, 
namely, a moveable countenance, first originates. The 
Aistheseozoa have a fleshy face. 

3431. All possess moveable eyes ; fleshy noses, which 
stand open both externally and internally; ears opening 
outwards, and mostly provided with a moveable flap; a 
fleshy tongue, free in front, and moveable lips; with at 
least thoracic limbs and a skin covered with hairs. 

3432. In the Bird, Reptile, and Fish the face is 
merely invested by tegument, nearly devoid of any 
muscles, and therefore immoveable.- They have a ¢egu- 
mental face, which is incapable of cranes any 
expressions. 

3433. In the tegumental face the eyes are motionless, 
and very rarely both directed so forwards that they can 
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view an object together; the nostrils are frequently 
devoid of a fleshy rim; the tongue often feather-like, 
cartilaginous, or covered with teeth; true fleshy lips are 
wanting, as are frequently the teeth, with even the limbs 
and digits, or these are divided ito a number of rays, 
forming either feathers, or fins; in the Aistheseozoa there 
are never more than five toes present, and if there be 
fewer, then the number admits of bemg referred to some 
crippling of the normal quantity, five. 

3434. It is remarkable, and serves to the discovery of 
many laws, that the highest sense here appears for the first 
time in its state of perfection. The eye in the Aistheseozoa 
is present in a perfect condition throughout the class, 
with the exception of the eyelids; the other organs of 
sense are, on the contrary, exhibited in all their grada- 
tions of structure. 

3435. It appears, as if the whole animal was first 
perfected, when the eye is present with all its investment 
or clothing. The eye of the Aistheseozoa has not simply 
all its internal chambers and all its humours, but also— 
all its muscles; it is moveable and has perfect eyelids, 
with very few exceptions— Ophthalmozoa. 

3436. The ear now begins to suffer arrest. Its com- 
pletion is indeed the formation of an external concha or 
flap for receiving the rays of sound, the hand being 
repeated in the ear, and its skeleton constituted by the 
auditory ossicles. This auditory hand occurs only in the 
Aistheseozoa, and might serve as characteristic if it were 
not wanting in many, while the eyelids are present. As 
in the Whales, where the auditory passage can be, how- 
ever, closed, an act which is not possible in any Bird. 
The Bird must hear whether it will or no. 

In all Thricozoa the interior of the ear is perfect, 
having cochlea, semicircular canals, tympanum, and, as 
brachial parts, the three conjoined auditory ossicles. 
The concha of the ear passes besides through all stages 
of development, from having a simple margin to one with 
most varied convolutions, lobes and opercula. 

3437. Still more than the ear does the nose undergo 
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modifications. In the Whales it seems to be less adapted 
for the purposes of smell than of respiration. The olfac- 
tory nerves are in them very delicate, and the apex of 
the nose is destitute of motion. 

In other beasts, on the contrary, it is elongated into a 
very muscular proboscis or snout, and is endowed with 
the power of voluntary motion. \ 

The form also of the nostrils is very varied, they being 
round, narrow, patulous, and frequently capable of being 
closed. 

3438. The tongue is indeed mostly fleshy and soft ; 
yet in many species it is provided with horny points, in 
others invested by a dense coriaceous tegument, so that 
it appears to represent an instrument for deglutition 
rather than gustation. 

3439. The lips also are mostly fleshy and moveable ; 
yet in many they retrograde exceedingly and lose their 
mobility, as is partly the case in the Ornithorynchus. 

3440. In most, however, the limbs, especially the toes, 
are still subject to variation. ‘Their perfection consists 
in the number five, and in the difference between the 
two pairs of limbs, asin Man. In the Apes the posterior 
feet are also hands, which is an imperfection; in the 
Marsupials there are hands posteriorly but toes im front ; 
in other respects there are generally toes, sometimes five, 
then four, finally two perfect and two dew-claws in the 
Ox, and at length only one in the Horse, while the pos- 
terior extremities are virtually lost in the Whales. 

3441. The dental system, as being the set of max- 
illary claws, is alone present in its state of perfection in 
the Thricozoa. They alone have, in addition to the 
incisor teeth, all the five kinds of teeth that differ from 
each other in form, namely, canine, false molars, laniary, 
with second and third true molars, corresponding to the 
five fingers reckoned from the thumb. 

3442. In the dentition of those animals which tear 
their food the greatest amount of completeness and variety 
is met with, since each tooth has a different form and 
function. 
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In the Bears the molars are uniform in character, and 
so on through the Apes up to Man. 

In the Marsupials they are tolerably similar, as also in 
the Bats and Shrew-mice. 

They are still more alike in the Pig and Horse, and the 
incisor teeth begin to be wanting in the Ruminantia, 
e. g. the Ox. 

In Mice the canines are wanting, in the Sloths the 
front teeth, and in the Ant-eaters actually all. 

3443. In opposition to the perfect eye the general 
sense of feeling is developed in the tegument. The 
tegument which is best developed will be that, which 
represents a self-substantial organ with all its appur- 
tenances, and thus an organ of touch, whose nobility of 
rank consists in motion. A skin, which is moveable by 
means of muscles, must take the noblest rank. A skin 
with tegumental muscles is an organ of feeling, which is 
already in some degree subjected to the influence of the 
will. If tegumental muscles do not occur in all these 
animals, they still do in most of them. 

The production of the most perfect coat or covering is 
the second step, whereby the tegument ascends. 

3444. Hitherto the outer covermg of animals was 
pretty inorganic, consisting either of hollow trachee, 
feathers, or semicavernous scales, coat of mail, or lastly, 
only mucus. All these organs were only constructed 
after the type of individual vegetable systems, in greatest 
part only after the respiratory organ, and were therefore 
partial in aspect or deficient. 

The highest covering must also bear the highest 
meaning. ‘This is that, which grows out of the sangui- 
nary system collectively, out of the capillary vessels. 
The capillary vessels of the covering are, however, the 
hairs. The hair is the most perfect covering of the 
animal. 

3445. These animals are the Zhricoxoa. 
Already the highest birds, e. g. the Ostrich and Casso- 

wary, exhibit feathers which merge over into hairs. 

a 
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3446. An integument clothed with hair, and self- 
substantially moveable is the perfection of this organ, it 
is a fur—Furred animals. 
_ 3447. The fur is the peripheric combination of the 
Vegetable and Animal. ‘The hairs are the highest Vege- 
table, as being the vascular system grown out of or above 
the animal, and constituting the fundamental or basi- 
system of the whole body. The tegumental muscles are 
the lowest Animal. In the fur consequently the whole 
animal has been represented, but as a limit set between 
animal and world. 

3448. The tegumental covering also varies. ‘The 
hairs become scanty in respect of number; instead of 
them spines, horny rings or scales occur, yet there are 
always hairs on the belly. In many Whales they seem 
to dwindle into bristles. In some they have coalesced to 
form a kind of bark, as in the Stellerian Walrus or Sea- 
cow. 

Thorax. 

3449. In all the respiration is aerial; in all there is a 
true costal structure, and a respiration effected through 
the motion of the nbs or a pumping action; in all the 
lungs are filled with cells; im all there is a diaphragm, 
a larynx, a trachea with cartilagmous rings, and a thyroid 
gland. But the air no longer penetrates from out the 
lungs into all the cavities of the body, as in Birds. 

Abdomen. 

3450. The two intestines, namely, the large and 
small, are more distinct from each other than in other 
animals ; the ceecum coli is in most distinct ; the stomach 
expanded and membranous in texture, so that it operates 
simply through chemical influence. Liver, pancreas, and 
spleen occur in all. 

3451. The sexual parts are in every respect very per- 
fect. The penis is present im all, and all have an uterus, 
fallopian tubes, and separate oviducts. ‘The penis is in 
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many still retracted into a cloaca, and the testes fre- 
quently lie within the abdominal cavity. 

3452. As in the tegument the parts separate and 
each becomes self-substantial, the fibre animal, the tegu- 
ment vegetal, and so on even in the sexual animal. ‘The 
ovarium, consisting of two parts, now also separates, since _ 
one becomes animal, but the other remains vegetal. The 
albumen-organ becomes animal, detaches itself from the 
sexual parts, is developed in the self-substantial tegument 
and called mamma. 

The Aistheseozoa are thus also Mastozoa or Mam- 
malia. 

3453. This separation of the sexual animal is one of 
the first characters. ‘The mamme could never be want- 
ing, because they indicate an essential stage in the 
development. The albumen-organ becomes an organ of 
sensation. If the existence of mammary organs be 
doubtful, as in the Ornithorynchus, the hairs are in that 
case perfectly distinct. No Reptile nor Bird can have 
hairs, because their covermg is derived only from a 
partial system, the respiratory ; while hairs are from the — 
general vascular system, which is the foundation of the 
tegument, of the sense of feeling. ‘The Ornithorynchus 
is a furred animal, and this would suffice to bring it 
among the Aistheseozoa, were we even to deny it mam- 
mary organs. 

3454. Both sexes, male and female, have breasts. 
In youth they are most readily detected in the male, 
because their sexual parts then rank nearer to the female. 
In other respects the mamme are probably the chiefest 
organs of absorption for the embryo. 

3455. The mammee are nobler in rank, when, as 
udders they become self-substantial ; and the more they 
remove from the belly or abdomen, and come, as breasts, 
to be placed upon the chest. 
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D. ORDERS AND FAMILIES. 

3456. Had the names been given in strict accordance 
with rank ; then the class-divisions, which correspond to 
the circles, would have been called Orders. 

3457. Families would be class-divisions, which corre- 
spond to the classes themselves. 

3458. In no class therefore could there be more than 
four orders admitted, or five, if the sensorial organs be 
reckoned to constitute a special circle. 

From the same reason there are no more than thirteen 
or seventeen families.—These names cannot meanwhile be 
so strictly adopted, because the classes are not of equal 
rank, as has been observed ; on this account it is neces- 
sary to shove in here and there other divisions, which 
should be termed at one time Cohorts, at another, A//i- 
ances. 

3459. If the animals of a class differ from each other, 
it is only possible by their bringing to bear in addition 
to their characteristic organ some other organ, and con- 
sequently becoming similar to an earlier or later class. 

3460. Yet nevertheless in this ascent the animals 
could never outstep the confines of their own circle. 
There can be no Dermatozoon which could have bones ; 
for in that case it would be an Osteozoon, and belong to 
another province. 

Every class therefore comprises as many orders only as 
there are circles with which it comes into contact. Thus 
in the first circle there is only one order, m the second 
two, and so on. 

Each class therefore includes also as many families 
only as the circles which are touched by it contain classes. 
Thus the first to the third class has three, the fourth to 
the sixth, six ; the seventh to the ninth, nine; the tenth 
and so on, thirteen. 

3461. The serial arrangement of animals into families 
is naturally difficult ; but in Physio-philosophy we have 
to treat not about the execution of the Systematic in 
detail, but concerning its principles. 
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FIRST CIRCLE. INTESTINAL, 00ZOA—-MUCUS-ANIMALS. 

First Class. 
Gastric, Vitelline Animals—Infusoria. 

3462. The Infusoria admit of being reduced to three 
divisions: the lowest of which, such as the Infusoria pro- 
per or Monades, are provided for the most part with cilia ; 
the next in succession, as the Rhizopoda, possess extensible 
processes, and are mostly covered by a multi-chambered 
shell ; lastly, the most perfect Infusoria have all kinds of 
internal organs, and especially what has been called rota- 
tory apparatus, as being the dawn of future tentacula. 

3463. These three Families obviously correspond to 
the three classes of the present circle, and that indeed as 
follows : 
To the jirst class, or Infusoria proper, correspond the 

Monades. 
To the second class, or Polyps, the Rhizopoda. 
To the third class, or Acalephee, the Rotifera. 
3464. The Monades are obviously the simplest organ- 

ized creatures, being mucous vesicles, which move, obtain 
their food by stirrmg up vortical currents in the water, 
and emit what is undigested again by the mouth. 

3465. They occur very abundantly in all infusions, 
and can very well originate, like Fungi, by division of the 
organic mass, although they are in a condition to propa- 
gate themselves, i. e. by spontaneous division. 

3466. The Monades are the semen of the animal 
kingdom, which is dissolved in, or rather produced from, 
the sea. 

3467. The animal body is nothing else than a com- 
pound fabric of Monads. 

3468. Decomposition is a separation into Monads, a 
retrogression into the primary mass of the animal 
kingdom. 

3469. All propagation, even that of the sex, com- 
mences liké the animal kingdom, or with its first family. 
On that account the embryonic development must be a 
passage through the animal kingdom. 

3470. The Rhizopoda usually adhere together within a 
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multi-chambered calcareous shell, out of which they pro- 
trude mucous filaments, and are therefore the antetypes 
of the Corals or Polyps. 

3471. The Rotifera exhibit all kinds of viscera, such 
as intestine and ovaries ; besides what have been called 
rotatory organs, which remind us of the arms or tentacles 
of the Acalephz. 

' 3472. The families of these animals may be therefore 
aptly named as follows : 

Fam. 1. Typical Infusoria—Monades ; cilia or vibratile organs. 
2. Polypary Infusoria—Rhizopoda ; extensible processes. 
3. Acalephan Infusoria—Ro/ifera ; intestine and oral organs. 

Second Class. 

Intestinal, Albuminous Animals—Polypi. 

3473. The Polyps also do not admit of being divided 
into more than three families. ‘The first are only tubes 
or vesicles with capillary tentacula around the mouth, as 
the naked Polyps, Tubularie, Sertilariz, and Cellularie. 

The others have true ciliated ¢entacular rays sur- 
rounding the mouth, and are always condensed inferiorly 
into a horny, and occasionally stony axis or stem, as is 
seen in the Gorgonize, Alcyoniz, and Isidiz. 

The third have ordinary ¢entacu/a, occurring in great 
numbers like tassels or tufts around the mouth; their 
integument is either hardened into stone, or becomes 
fleshy, as in the Star-corals and Actinie. 

3474. There is no doubt that the naked Polyps are 
closely allied to the Infusoria, and among them indeed to 
the Rotifera, so that they represent but a higher stage of 
these creatures, characterized by superior size and by 
tentacular in place of ciliary or vibratile hairs. 

3475. The Cellularie cannot be more distinctly cha- 
racterized than by saying that they are cortices or ramules 
inhabited by Vorticelle. ‘Thus they are Vorticelle sur- 
xounded by a shell, and may be compared to ova, in 
whose coriaceous or leathery shell calcareous granules are 
blended, as in the eggs of the Crocodiles and Tortoises. 

3476.. They increase by means of ova and by ramifica- 
tion, if the former mode of division is not carried too far. 
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3477. The tubes of the Tubularize appear to be 
nothing else than the posterior extremity of the Polyp, 
desiccated or dried. ‘These tubes are not therefore the 
product of an excretion, but the body itself. 

3478. On the contrary, the tubes of the Sertularic 
must be held as being a tegumental excretion, within 
which the Polyp ramifies and produces ova-cysts. If the | 
naked Polyps resemble ova which are devoid of shells, 
such as the roe or spawn of Fishes, then the Sertulariz 
resemble ova surrounded by a tough skin, like those of 
Rays and Serpents. 

The Radiated Polyps or Horn-corals are invariably 
ramified and converted towards their interior into a com- 
mon horny or stony mass ; so that the animals themselves 
appear to have coalesced upon this into a common tegu- 
ment or bark. They possess a stomach and ovaries sur- 
rounding it, which open into the border of the mouth 
between the rays. ‘They thus increase by ova and ramifi- 
cations. 

They therefore represent the class proper of the 
Polyps. 

The tufted Polyps comprise the proper Corals or 
Lithozoa, are in form and substance like the Acalephe 
but with this difference, that the covering is mostly 
lithoidal, while in many Acalephans, as the Porpitee, it 
only appears as a cartilaginous disc or plate. 

3479. These Corals are true ova, having a perfect 
calcareous shell, like that of the Bird. The gelatmous 
animal which adheres withim a wide-mouthed Madrepore, 
e.g. Fungia, resembles a vitellus just hatched, and from 
which the foetal envelopes have been developed. 

3480. ‘The numerous tentacular filaments surrounding 
the wide mouth resemble the shags of the chorion, which 
accumulate around the orifice of the umbilical cord to 
constitute a placenta in the higher animals. 

The Corals are brood-eggs inclosed within the uterus 
of Nature or in the sea. ‘The Coral-animals are an um- 
bilical cord, treasured up for the embryo, while the 
Tubulariz are only membranous vitelli, and the Gor- 
gonize, ova with desiccated albumen. 
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3481. The families of Polyps stand therefore in the 
following order of significance : 

Fam. . acre: mhale Birra 

3. Aalephss ian pre 

Third Class. 
Absorbent, Involucral Animals—Acalephe. 

3482. The Acalephz also can only be brought under 
three divisions, viz. Rohrenquallen, or Physalia, Rip- 
penquallen or Beroes, Hutquallen or Meduse. 
3483. The Physalie are without doubt the lowest, 

being only giant Infusoria; the Beroes are allied through 
their simple bodily cavity, to the Gorgoniz ; the Weduse, 
through their form, to the Madrepores, especially the 
Actinie. 

3484. They range therefore in the following order of 
significance : 

Fam. 1. Infusorial Acalephe—Physaliz. 
2. Polypary Acalephe— Beroes. 
3. Typical Acalephe—Meduse. 

3485. The jirst have not yet attained to the unity or 
single character of the mouth, but imbibe their food 
through numerous tubes. They are bundles of ramified 
Vorticellze, a thoracic duct full of glands and roots, which 
absorbs nutriment out of the sea, instead of an intestine. 

As the first family they are the antetypes of the Mus- 
sels and Entozoa, and especially of the Hydatids and 
Tape-worms, and we shall not be far from hitting the mark, 
if we compare their air-bladder with the hindermost cysti- 
form member of the body in the Hydatids. 

3486. The second family have a single mouth and 
ribs mostly full of lamella, which are probably the ante- 
types of gills; they are also frequently traversed by nutri- 
tive vessels. 

They are antetypical of Snails, bemg in form an 
abdominal pouch, in substance a liver, and frequently 
possessing paired tentacula. Higher up, and they indi- 
cate the Crabs. 

3487. The third have, as a general rule, one central 
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mouth surrounded by four arms and very numerous ves- 
sels, which run from the gastric cavity to its margins, 
and there mostly elongate into filaments or hairs, being 
thus true lymphatic vessels, which convey the nourish- 
ment directly from the stomach through the whole body, 
and become on its margin tentacula. 

3488. As antetypes of the Kracken they particularly 
manifest the form of the Sepiz, or Cephalopods, in the 
strong and frequently papillated arms that surround the 
mouth. Gland-like nodes are also developed in the 
margin of the pileus, but their meaning is as yet doubtful. 
Upon a higher stage, and they are antetypical of Insects. 

Their vascular system forms an exceedingly regular, 
quaternary net, with branches and ramules ranging 
opposite to each other, which have been believed to be 
the vitelline network of the ovum when hatched. These 
vessels terminate likewise in a common marginal vessel, 
as in the vitellus. 

3489. Viewed as a whole they resemble in form, ap- 
pendages, and substance the foetal involucra or envelopes. 
The upper surface may be compared with the convex 
back of the envelopes, the lower to the concave funnel 
of the umbilical cord, and the succigerent filaments or 
hairs to the shags of the chorion. ‘They are probably 
elongated by injection, like the so-called legs of the Star- 
fishes. 

The secretion of the ova im four ovaries speaks also in 
favour of their higher grade of development. ‘They lie 
in four cavities around the stomach, which also open 
near to the mouth. Their size also is sane ex- 
pressive of their higher position. 

Finally, they are of separate sexes. In them is the 
milt for the first time distinctly displayed, and in the 
same situation indeed where in other animals the 
ovaries are. 

3490. Hence, in these three classes there are found 
no more than three families, which together make up 
only ove order. The want of a fourth family and so on, 
proves that the development of these animals does not 
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pass over into the succeeding circle. Their body there- 
fore is only an homogeneous, transparent mass, variously 
excavated and perforated, but not separated into two 
cysts, namely, tegument and intestine, and without the 
other viscera, which are formed by the vascular system, 
such as the liver, kidneys, and salivary glands. 

SECOND CIRCLE. VASCULAR, SEXUAL ANIMALS. 
3491. These animals will both traverse the three 

classes of their circle, as also repeat the preceding three 
classes, and they consequently divide into two orders 
and six families. 

Fourth Class. 

Venous, Ovarial Animals— Mussels. 
3492. The Mussels or bivalve Mollusca resolve them- 

selves into two orders, according to the structure of their 
mantle or respiratory sac. It is either closed in a 
tubuliform manner, and opens posteriorly into two 
mostly tubular-shaped respiratory apertures, and in front 
has an orifice for the passage of the foot—Camacea 
(Lochmuscheln) ; or it is slit along its whole length 
anteriorly ; and the pedal aperture is confluent with the 
anterior and also indeed with the posterior respiratory 
opening— Ostracea (Spaltmuscheln.) 

The first order still represent the cystic form of the 
Oozoa, and partly by tubuliform calcareous shells placed 
around the two ordinary shell-valves ; but the second, 
by the freer development of the organs, represent the 
animals of their own circle. 

Order 1. Protozooid Mussels—Lochmuscheln. 

3493. These animals repeat the Mucus-animals; are 
tubular in form, and mostly provided with two long 
respiratory tubes. 
Fam. 1. Infusorial Mussels—Sackmuscheln or Pholades. 
Cylindrical, with a tubuliform mantle almost entirely 

closed and frequently surrounded by a calcareous tube, 
in addition to the two ordinary shell-valves; the pedal 
aperture is situated at the oral extremity; the respiratory 
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tubes retractile by means of muscles; the foot is cylindri- 
form, 

Of the same kind are the Pfahlmuscheln, Teredines, 
and Sandmuscheln, as also the Solenide. They typify 
the Nudibranchiate Snails and the Salpze. 

Fam. 2. Polypary Mussels—Klaffmuscheln or Tellinide. 
Body flat, mostly discoidal; there is a large fissure 

on the abdominal side of the mantle for the passage of 
the foot, while posteriorly there are two long respiratory 
tubes with retractor muscles. Here. belong the Telli- 
nid and Venusidee. 

I have shown, that they are already to be recognized 
by the uncinate or hook-shaped groove for the mantle 
in the shell, and which proceeds from the insertion of 
the retractor muscles. The foot is usually lancet-shaped. 
They typify the Patelle and Ascidie., 

Fam. 3, <Acalephan Mussels—Cardiacea. 
Body globular in form, mantle having a pedal slit on 

the abdominal side; two respiratory apertures without 
retractor muscles; foot mostly uncinate or strap-shaped. 

T have shown that these creatures are to be recognized 
by a discoid groove in the shell, which simply depends 
upon the mantle, the retractor muscles bemg wanting. 
Here belong the Cardiacea and gigantic Chamide, in 
which last a byssus occurs, and the union also of the two 
occlusor or sphincter muscles, as in the following order. 
They antetypify the air-breathimg Snails and Cirripedia. 

Order 2. Conchoxooid Mussels—Spaltmuscheln, 

3494. These animals represent their own circle. 
The pedal slit in the mantle occupies the whole length 

of the latter, and is confluent with the anterior or also 
with the posterior respiratory aperture ; so that only one 
or even no aperture is left, and this when present is 
besides never elongated in a tubular form; the retractor 
muscles are therefore wanting also, and the shell simply 
exhibits a discoid groove for the mantle. The occlusor 
muscles approximate and unite at their terminations. 
Both usually coalesce ito one. 
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Fam. 4. Typical Mussels—Mytilacee. 
~Occlusor muscles separate, and mantle slit to such an 

extent, that only the posterior respiratory aperture remains; 
foot mostly tongue-shaped or coniform, with occasion. 
ally a byssus.” 

Here belong the fresh-water Mussels and the Mytili 
proper, of which last many bore into rocks. They 
typify the Capulidee and Brachiopoda. 

Fam. 5. Snail-Mussels—Arcacee. 
Have two separate occlusor muscles and a perfectly 

separate mantle without respiratory aperture; the foot 
small, mostly cartilaginous. Here belong the Arca, 
Aviculz, and Pearl-mussels. 

They typify the 'Trochide and Pteropoda. 
Fam. 6. Kracken-Musseis—Ostracea. 
Only ove occlusor muscle, mantle entirely open or slit, 

so that both respiratory apertures are only oblique in- 
cisions therein ; foot very small, frequently furnished with 
a byssus. They typify the Buccinide and Cuttle-fish. 

Fifth Class. 

Arteriose, Orchitic Animals—Snails. 

3495. The Snails likewise divide into two orders, 
according to the two circles, preindicated by the Ovum- 
and Sexual system. ‘Their branchiz are either ramulate 
or pectiniform, the sexual parts combmed or separated. 

The first kind are still frequently gelatinous in texture, 
transparent and naked; their branchize usually stand out 
freely as filaments, lamelle, or ramules upon the back, or 
lie simply as a vascular network within the mantle. ‘All 
are androgynous. ‘They therefore obviously repeat the 
Protozoa or Mucus-animals. 

The second are invariably covered by the shell and by 
a mantle, within the cavity of which the branchiz lie con- 
cealed as one or two comb-like bodies. ‘Tentacula and 
eyes, which are occasionally wanting in the preced- 
ing order, are here universally present; the sexes se- 
parate. 

As in the Snails, the male parts make their appearance 
37 
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for the first time distinct and individualized, and are also 
a characteristic organ of the class; so also do they serve 
as bases of division, and the Snails may be divided into 
those which are Androgynous or bisexual, and those 
with separate sexes, 1. e. Dicecious. 

Order 1. Protozooid Snails—Androgyni. 

3496. The male and female sexual parts united toge- 
ther in a single individual, branchize ramuliform, occurring 
either as filaments, leaflets or ramules, freely situate upon 
the naked body, or as a network lodged within the pallial 
cavity and surrounded by a shell. 

The Nudibranchiate species live in the sea, those with 
hollow branchize or the Pulmonea in the air; the former 
feeding mostly upon animals, the latter upon plants. 
Fam.1. Infusorial Snails—Notobranchiata, or Tritonia. 

Body gelatinous and membranous, cylindrical and 
naked, devoid of shell, with branchial filaments or ra- 
mules disposed in two rows upon the back. | 

Here belong the Tritoniz and Dorides. Their body 
is muscular; the tentacula not retractile; the male 
sexual parts open in company with the female upon 
the right side of the neck, as in the higher organized 
Snails. All inhabit the sea. They prefigure or typify 
the Salpze. | 
Fam. 2. Polypary Snails—Pleurobranchiata, or Patella. 

Body and sexual parts as in the preceding family, 
the branchisze, however, occurring as ramules or leaflets 
upon the sides of the body, are more or less covered. 

Here belong the Phyllidiz, Schiissel- and Schild- 
schnecken. They are the antetypes of the Ascidiz. 
Fam. 3. Acalephan Snails—Dictyobranchiata or Limacide. 

The branchize form a rete or network within the 
pallial cavity, and respire the moisture of air; mantle 
and viscera are mostly surrounded by a shell; the body 
is therefore bipartite, bemg separated into a splanchnic 
or visceral body and a foot with head. 

Here belong the Air-breathing Snails, both land as 
well as fresh-water species. They typify the Cirripedia. 
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The shells are mostly thin and horny, yet nevertheless 
contain a considerable quantity of calcareous earth, and 
are mostly devoid of opercula. 

Those species, which dwell in fresh water, do not 
possess introvertible tentacula like the marine Snails, 
and the eyes are placed at their basis ; the sexual orifices 
are separate. 

In the Land-snails, the tentacula are introvertible, and 
support the eyes upon their apex; the sexual apertures 
are blended into one. ‘The former, like the marine 
Snails, lay numerous small ova inclosed within a gela- 
tinous mass in the water; the latter deposit their ova free, 
covered with a membranous, and occasionally calcareous 
shell, im the earth. Copulation is effected in all by a 
reciprocal interchange of the androgynous species. 

I have observed that individuals of Limnza auricu- 
laria can continue to propagate for several generations 
without being impregnated ; they must impregnate them- 
selves. 

Order 2. Conchozooid Snails—Diceciz. 

3497. Branchie situated within the cavity of the 
mantle, and hanging down in the form of a comb; shell 
for the most part spirally contorted; sexes separate— 
Pectinibranchiata. | 

Here belong the Capulide, Turbinidee, Neritz, Conidee, 
Volutidz, Buccinide, Muricide and Strombuside. 

The tentacula are not retractile, and have the eyes 
mostly seated at their basis; the penis is external, very 
large, and cannot be drawn within the body, but is only 

_ reflected into the pallial cavity; most of them have a 
protrusile perforating proboscis, and an operculum. They 
lay numerous small ova, contamed within large mem- 
branous cases, which frequently hang in rows to each 
other like a,necklace of pearls. ‘The shells are im some 
instances horny, in others of a stony texture. 

Fam. 4. Mussel-Snails, Capulide. 
Only one branchial comb within the mantle, and 

covered merely by a flat hood-shaped shell ; no operculum. 
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Here belong the Capulidee ; all the species are marine. 
They prefigurate the Brachiopoda. 

Fam. 5. Typical Snails, Turbinide. 
Two branchial combs, mantle devoid of a respiratory 

groove, shell turbinated; mostly furnished with an oper- 
culum, and that indeed of a stony texture. Here belong 
the Turbinide, and 'Trochidee, such as the Cyclostomata, 
Paludine, Ampullariz, Janthine, Neritz. Live in the 
sea and in fresh-water. 

Fam. 6. Kracken-Snails, Buccinide. 
Like the preceding family, but ther mantle has a 

groove, and there is a horny operculum. Here belong 
the Conidz and Volutidze, Buccinidee, Muricidee, Strom- 
busid. Almost all live in the sea and are of san- 
guisugal habits. They antetypify the Cuttle-fish. 

Siath Class. 

Cardiac, Nephritic Animals—Kracken. 

3498. Body cylindrical, without sole or foot; fre- 
quently venous hearts together with the arteriose hearts, 
and a kidney-like organ. 

Such are the proper Cylindrical Snails, which are 
either sessile or fixed, or move themselves by fins and 
what have been called arms—Sessile and Natant Kracken: 
Here belong the Salpze, Cirripedia, Brachiopoda, Ptero- 
poda, Heteropoda, and Cephalopoda. ‘They all live in 
the sea. | 

Branchiz and sexual relations very varied. 
They divide likewise into two orders, in accordance 

with the two circles of Mucus-animals and Conchozoa ; 
the former are spathiform, mostly gelatinous, and firmly 
sessile or fixed ; androgynous, without head and rudders 
or fins. The branchie trellis-like and filiform—Ascidie, 
Cirripedia and Brachiopoda. 

The others have a kind of head with arms and eyes, 
or fin-shaped steerage-organs upon the body ; branchiz 
pectiniform, reticular, and leaf-shaped—Pteropoda, Hete- 
ropoda, and Cephalopoda. 
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Order 1. Protozooid Kracken—Rumpfkracken. 

3499. Body sacciform, mostly gelatinous, without 
head and eyes; species androgynous. ‘They are destitute 
of independent locomotion, most of them being quite 
stationary or fixed, and surrounded frequently by a shell ; 
some few float about passively in the sea. 

Fam. 1. Infusorial Kracken—Salpe. 
The Salpe are gelatinous, freely natant cylinders, 

perforated by an open tube, within which are situated 
the branchiz, heart, mouth, intestine, and liver, without 
any tentacula. ‘They continue to hang for a long time 
to each other, as though they were in the ovary. 

They undergo a remarkable metamorphosis, which 
traverses two generations, the young meanwhile not 
resembling the mother but the grandmother. 

Body within a sacciform mantle, with two opposite 
respiratory apertures. 

Fam. 2. Polypary Kracken—Ascidie. 
The Ascidie have a sacciform body with two co-ap- 

proximate respiratory apertures; branchiz internal and 
trellis-shaped. 

These gelatinous or cartilagious animals adhere 
firmly to rocks, with the respiratory apertures directed 
upwards as in the Mussels, but the branchie are not 
foluform ; the internal cavity is lined with a membranous 
sac, upon which the branchial vessels are dispersed in a 
trellis-like manner. At the bottom of and within the sac 
is the mouth, which is destitute of tentacula. Intestine, 
liver, and a heart that is simple or undivided. Mode of 
propagation unknown. 

They are frequently connato-sessile, like the Polyps. 
Fam. 3. Acalephan Kracken—Cirripedia. 
Body sacciform, without branchial openings, oral aper- 

tures situated at the inferior extremity of the longitudi- 
nal fissure in the mantle, and provided with a kind of 
maxillary apparatus; above or behind the mouth are 
annulate or horny filaments representing caudal fins or 
feet, upon the basal jomts of which is a branchial fila- 
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ment. Here belong the Balani and Lepades—fuss- 
kracken. 

These animals are likewise sessile, at least when full - 
grown, and are surrounded by shell-plates, which remind 
us of the Hchini or Sea-Urchins, whose antetypes they 
are; this resemblance is particularly distinct im the 
Balani, which have similar odontoid valves upon the 
aperture or mouth of the shell. ‘These animals also 
undergo a metamorphosis, since in the early periods of 
their existence they swim about like small Crustacea, 
and later on become fixed or sedentary, and surrounded 
by the plates of shell. 

The Lepades have the ordinary shells of Mollusca, but 
each of the two valves consists of two pieces, between 
which an odd one is interposed down the back. 

These five shell-pieces become in the Balani a regular 
set of teeth, which are adherent within the cylindrical 
shell, by which the posterior part of the body, or the 
peduncular and elongated mantle, is surrounded. (Vid. 
Oken’s ‘ Allgemeine Naturgeschichte,’ V, 1835, 509.) 

They bear a resemblance to the Crustacea, not simply 
in the annulate horny feet, but also in the double and 
ganglionic nervous chord lying along the abdomen; only 
they are androgynous, which occurs in no Crustacean. . 

Order 2. Conchozooid Kracken—Kopfkracken. 

Tentacula upon the head or fins upon the body. They 
repeat the Conchozoa or Shell-animals. 

Fam. 4. Mussel-Kracken— Brachiopoda. 
The body is surrounded by a mantle open above, and 

by two shells; on the sides of the mouth there are two 
arms. 

These animals’ look exactly like Bivalve Mollusca ; 
they are firmly adherent to rocks, being frequently sup- 
ported upon a hollow pedicle, which is a prolongation of 
the mantle. Branchie and sexual parts but little known ; 
species probably androgynous—Armkracken. 

8500. In the following families the body is free and 

E———— 
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sacciform, provided with arms or fins, and mostly with 
eyes upon a kind of head. 

These animals have the mouth situated above or in 
front of the body, and are distinctly separated into 
mantle and abdomen, while they are frequently sur- 
rounded bya shell. They have a kind of head with 
tentacles or arms, and frequently fwmished with eyes 
like the Snails, or pretty nearly like the Fishes; the 
sexual parts united and separated. They all row, paddle, 
or steer themselves about in the sea. 

Fam. 5. Snail-Kracken—Pteropoda. 
Body mostly gelatmous, sacciform, closed all round 

and free; fins upon the sides of the neck, with two ten- 
tacula frequently projecting from near the mouth; an- 
drogynous, naked, and inclosed within a shell. 

These transparent animalcules swim about upright mm 
the sea, and wave the fins in this position as rapidly as a 
butterfly does its wings. Most of them are covered with 
a spathiform and likewise transparent shell. The bran- 
chi are placed externally on the body, but are not very 
distinct. Several species have an appendage in front of 
the neck, which is obviously a rudiment of the Snail’s 
pad or sole—/Mugelkracken. 

The Heteropoda appear to resemble the Plantar or 
Sole-Snails, but the body is mostly gelatinous, and the 
foot or sole is only compressed to form a fin, so that they 
can only swim but not creep with it. Many of them 
have a shell almost like that of the Argonauta. Ptero- 
tracheee—Ruderkracken. | 

Fam. 6. Typical Kracken, Cephalopoda or Sepia. 
Muscular animals inclosed within a sacciform mantle, 

open in front; head furnished with eyes, and surrounded 
by more than four strong prehensile arms; laminated or 
leaf-like branchize within the mantle, sexes separate ; in the 
body is a nephroidal or kidney-like gland, which secretes 
a dark-coloured or inky fluid, on which account they are 
called by us ‘ Dintenschnecken’ — Sternkracken. They are 
obviously the highest organized Malacozoa, and already 
remind us strongly of Fishes, partly from their size, 
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partly by their fleshy body, and in part by their perfect 
organs of vision. 

The body is often as large as the trunk of a man ; the 
head being separated from it by means of a neck, has in 
its interior a kind of cartilagmous brain-case or skull, 
with externally a pair of jaws resembling a Bird’s beak, 
and with eyes tolerably similar to those of Fishes. Audi- 
tory organs are also present, which consist of a tympanic 
cavity inclosing an otolithe or ear-ossicle ; nostrils are 
wanting. The so-called arms are perfect organs of locomo- 
tion, as also useful for seizing the prey, being provided for 
this purpose with sucking cups, which adhere by producing 
a vacuum, when applied. In other respects these arms are 
nothing else but the Snail’s sole divided in front into 
lobes. The ova resemble berries, and hang attached to 
one another in branched clusters like a bunch of grapes. 
The Sepize possess a remarkable gland, which is com- 
plicated with the liver, and secretes a dark brown juice, 
which has been called ink or sepia; it probably ranks in 
the significance of the kidneys. hee 

Many are covered with a shell externally, as the © 
Nautili and Argonaute ; but in the common Sepie this 
shell adheres withm the mantle upon the back, and 
forms a straight lamina or plate, which is sometimes 
horny, sometimes calcareous in its texture. It has been 
called the “‘ white fish-bone.”” What is regarded as the 
dorsal side of the animal is its ventral side, because 
upon the former lies the pallial aperture and the anus, 
while the vitelline sac is also inserted there. 

In the form of the body, as well as in the circular 
position of the cephalic arms, the Sepie strikingly 
resemble their antetypes, the Acalephe and Cirripedia, 
and their metatypes, the Asteriadze and Crustacea. 

With these animals the second stage or circle through 
which the Dermatozoa pass, or that of the Sexual animals, 
is closed. They require only a slight additional grade of 
perfection, and they would pass over into another class 
of animals. Thus were the arms to become horny and 
articulate, they would be Crustacea; had the head a 
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nose, and the body consequently a myelon or spinal chord, 
they would then be Fishes. 

SECOND CIRCLE. RESPIRATORY, CUTANEOUS ANIMALS— 

ANCYLIOZOA. 

3501. Body annulate. 3 
Here range the Worms, Crustacea, and the proper 

or volant Insects. 
3502. In this circle a remarkable relation is revealed. 

If, namely, its classes, orders, and families be compared 
with those of the two preceding circles, it is then dis- 
tinctly shown that the present one again commences quite 
from below, ascends parallel with both these, and trans- 
cends them in its highest inmates or members. 

As an example of the first case, the imperfect condition 
of some Entozoa, and their great resemblance to Infu- 
soria, 1s sufficiently expressive. 

The Worms evidently pass parallel to the Mucus- 
animals, and the Entozoa indeed to the Infusoria, the 
Red-blooded Worms to the Polyps, but the Holothuriz 
chiefly to the Acalephze, near which they are still arranged 
up to the present day, although they are articulated, and 
have an intestine and vessels. 

Thus this class traverses the three inferior classes, and 
consequently imparts to them only the value of orders, or 
must itself be raised only to the rank of an order, a step, 
however, which, considering the great number of Worms, 
would not be suitable or just. The names may therefore 
remain for the sake of uniformity; only it must be borne 
in mind that they are of unequal value. 

The same relation is exhibited in the Crustacea or 
Crabs. They obviously admit of being parallelized with 
no other animals than the Malaco- or Conchozoa. The 
Entomostraca and Crabs evidently repeat the Mussels, 
the Aselli the Snails; but the Spiders and Scorpions the 
Kracken or Cephalopoda. Consequently here also the 
orders correspond to the preceding classes. 

The true or proper Insects transcend the Sexual animals, 
and therefore conform to the classification of ther own 
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circle, namely, they repeat the Worms and Crabs, and 
finally mount forth upon their own stage. 

The inferior or lower organized animals form conse- 
quently two series, viz. the Smooth and Annulate, which 
in their lower members range parallel, and that indeed 
after the following manner : 

A. Smooth. B. Annulated or Ringed. 
I. Protozoa. I. Worms. 

a. Stomach,..... 1. Infusoria. 1. White-blooded Worms. 
b. Intestine, .... 2. Polypi. 2. Red-blooded Worms. 
c. Absorbents, ... 3, Acalephe. 3. Holothurie. 

Il. Conchozoa. Il. Crustacea. 

Gs Fride, 2m eR 4. Mussels. 4, Crabs. 
e. Arteries, >. ... 5. Snails. 5. Aselli. 
By EAOQOORE on g's 6. Kracken 6. Spiders. 

IIL. Aneyliozoa. III. Fes. 

é: te 7 Se ee 7. Worms. 7. Tracheoptera. 
. Branchia, .... 8. Crabs. 8. Dictyoptera. 

i, Trachea, ..... 9. Flies. 9. Ceratoptera. 

The Worms have simply an annulate body with re- 
ticular or filamentary branchize, but no feet ; the branchize 
are supported by the body. | 

The Crabs have an annulate body with feet; the 
branchiz are supported by limbs. 

The Insects have an annulate body with feet and 
wings ; the body is supported by the branchie. 

Seventh Class. 

Reticular, Papillose Animals—Worms. 

Protozooid Ancyliozoa. 

3503. There are Worms with a soft body and white 
blood, without proper tentacula; others with red blood, 
with and without tentacula, having also bristles along the 
sides of the body; lastly, the rmgs of the body become 
hard or muscular, and a circle or rmg of osseous maxillee 
forms around the mouth, which is usually surrounded 
by numerous tentacula, as in the Star-fishes and Holo- 
thuriz, in whom the blood is nevertheless colourless. 

They divide accordingly into three orders, and each of 

ee 
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these again into three families, im accordance with the 
classes, namely, those of the Protozoa or Mucus-animals, 
through which they pass. 

Order 1. Infusorial Worms—Parasites. 
3605. The White-blooded Worms or Entozoa are very 

imperfect animals, a fact which proves that this circle 
recommences quite inferiorly or from below. They live 
for the most part in the interior of other animals, being 
thus located m darkness and in places where they obtain 
but little oxygen. Their blood therefore is not simply 
colourless, but even its vessels are only imperfectly 
developed. They respire without doubt through the 
tegument. In many, a distinct or separate intestine 
bemg wanting, it is the tegument also which digests; in 
others the intestine is simply a sac without an anus. The 
sexual parts too are In many species of a doubtful cha- 
racter, while meantime there are both androgynous 
and dicecious individuals. In the latter the male parts 
open invariably at the posterior extremity of the body, as 
in Insects ; the female parts in front of its caudal end, as 
in the Crustacea. Both are in other respects constructed 
as in Insects, namely, there are two oviducts or seminal 
ducts, which unite before reaching their external orifice. 
They divide into three groups. 

In one of these the body is tolerably smooth, and the 
pharynx commencing from a simple suctorial mouth elon- 
gates into a ramified intestine without an anus ; they are 
androgynous—Saugwiirmer. 

Tn others the body itself supplies the place of the sto- 
mach ; it is corrugated, and receives the food through 
one or several orifices, without separating into a special 
intestine. ‘They have nearly all a claviform proboscis or 

~ rostrum, with which they perforate substantial cavities for 
themselves ; it would seem that they are both androgy- 
nous and of separate sexes—AHydatids and Tenie. 
~ Others are separated into tegument and intestine like 
the Mussels and Snails, but without having a distinct 
vascular system, heart, and liver, though provided with a 
nervous chord and separate sexual parts—Ascarides. 
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fam. 1. Monad-like Worms, Saugwitrmer. 
Body tolerably smooth, suctorial mouth and sucker, 

the intestine losing itself in the tissue of the body, and 
without an anus; androgynous. 

They remind us through their small size and structure 
of the Monades, especially the Cercarize, and among the 
Worms typify or prefigurate in particular the Hirudines 
or Leeches, both by their form and power of suction, as 
also in the ramification of the intestine. 

Many Cercarie might be metamorphosed into Disto- 
mata, and so be or constitute their young. 

The Planariz are slightly different from the Liver- 
flukes or Fasciole hepaticee, since they are white, blood- 
less, have a ramified intestine without anus, and increase 
also by fissiparous generation. ‘They belong to the pre- 
sent order, although they live not as parasites, but in a 
state of freedom. 

Tam. 2. Rhizopodoid Worms, Hydatids. 
Body annulate or articulate, with a claviform pro- 

boscis without an intestine; they appear to have several 
mouths. 

The Cystica develop ova simply upon the internal wall 
of the tegument; the body’s last ring is expanded into 
a cystic form, and is mostly much larger than the whole 
body. The Coenurus cerebralis, or Bram-hydatid, ramifies 
like the Polyps. 

The Cestoidea have in each jomt or member of the 
body an ovarium, and, as it would appear, male parts 
also, so that they are androgynous. The sexual orifices 
are at the border or upon the surface of the posterior 
members. ‘The member can be viewed as an ovarium 
liberating itself; as in the Lerneze and Argulli. 

The Filariz or Thread-worms, which also belong here, 
are in the form of a cylindrical tube, with separate sexual - 
parts, which open posteriorly. 

Fam. 3. Rotiferal Worms, Ascarides. 
Body cylindrical, intestine free, with mouth and anus ; 

sexual parts separate. 
Upon the mouth these Entozoa have some papille or 
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points, which may be regarded as tentacula. The larger 
species have a distinct nervous cord. * The Gordius cannot 
well take any other position than the present, although it 
does live in a state of freedom. 

Order 2. Polypary Worms—Hirudines. 
3505. Body cylindrical with branchiz in or upon the 

tegument, blood red; two ganglionic nervous threads 
run along the ventral surface of the body, as in Insects ; 
all are indeed androgynous. 

Here belong the Red-blooded Worms, as Hirudines, 
Lumbrici, Nereides, and Serpule. 

Fam. 4. Tubularial Worms—-Dermatobranchiata. 
Body cylindrical. The branchiz are only a vascular 

network in the tegument. ‘ 
Here belong the Hirudines and Lumbrici. 
The Hirudines have a perfectly naked body, without 

filaments and bristles, a perfect network of vessels con- 
taining red blood within the tegument, an intestine with 
an anus, both sexual parts androgynoid; posteriorly 
they have a pad or sucker; in the mouth there are mostly 
maxille, and upon the head simple eyes. 

The Naiades and Lumbrici have bristles in longitu- 
dinal rows upon the sides of the body. The latter are 
androgynous. ‘The Naiades increase by division. 

The Thalassemz have a protuberant white body ; red 
blood-vessels only upon the intestine ; mouth rostriform. 

These Worms stick in the mud, and are nourished b 
it. They have here and there bristles, but which do not 
form any longitudinal rows. ‘They appear to absorb 
water through the skin, and respire by the intestine. 
They cannot, by reason of their red blood, range with 
the Holothuriz. 

Fam. 5. Aleyonioid Worms—Notobranchiata. 
Body depressed, with pedal filaments, tentacula and 

branchiz in two longitudinal rows upon the back. 
These Worms all live in the sea, adhering mostly 

upright in the earth, and have frequently annulate, 
rigid tentacula, ocelli, and pairs of maxille, like Insects. 



590 BIOLOGY. 

The gills are not unfrequently covered with pergamen- 
taceous scales, as in many Nereides, and especially in 
Aphrodite. 

Ham. 6. Actinioid Worms—Auchenobranchiata. 
Body inclosed within a pergamentaceous or calcareous 

tube with lateral bristles, branchize and tentacula upon 
the neck or head. 

The neck is surrounded by a kind of mantle, almost 
as in the Snails, so that several animals have been 
arranged here, which are now known to be veritable 
Snails. Upon the head many have a horny operculum, 
whereby they can close the shell. 

Here belong the Amphitritze, Terebelle, Serpulee, and 
Sabellee. 

Order 3. <Acalephan Worms—Sternwirmer. 

3506. These creatures attain the most perfect struc- 
ture of the Worms. ‘The blood is white, the form cylin- 
drical, globular and stellate; the mouth surrounded by a 
rmg or wreath of maxille. The nerves form a ring 
around the pharynx, and upon the latter are placed 
membranous cysts, which spirt water into the tentacula 
or feet as they have been called, and thereby expand 
them. 

It is impossible for these animals to continue to range 
with the Acalephz, although they resemble them in 
outward form ; for they consist of two cysts, the intestine 
having become freed from the outer one as a special sac ; 
moreover, they have a perfect vascular system, distinct 
muscles, a mouth with a dental apparatus, which pre- 
figurates a complete skeleton, a peculiar vascular system 
for the injection of the tentacula or feet, a nervous ring 
surrounding the pharynx, an ovarium entirely separated, 
and lastly, a perfectly annulate body. 

Fam 7. Physalial Worms, Holothuria. 
Body cylindrical, very plentifully supplied with muscles. 

Mouth and anus present, the former of these being sur- 
rounded by a dental wreath and ramified branchimorphous 
tentacula; branchiz upon the intestine, and branchial 
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aperture at the anal extremity. ‘They correspond to the 
Physaliz. 

Their tegument is a perfect muscular tunic, consisting 
of several longitudinal bands, which pursue a downward 
course upon its internal surface; in other respects being 
transversely corrugated and full of papille, partly replete 
with hollow podoidal filaments, which by the injection 
of water into them are elongated; thus, they present a 
resemblance to the Medusze. 

Fam. 8. Beroeal Worms, Fchini. 
Are at bottom Holothuriz with ossified tegument, or 

Asteriadee with shortened rays. 
The Echini have an anus, pretty like that of the 

Holothuriz, and also similar feet, which are protruded 
in a similar manner through apertures in the shell. 
The dental wreath surrounding the mouth is a complete 
bony framework, which has been called, on account of 
its form, ‘‘ Laterna Aristotelis,” and bears a considerable 
resemblance to the valves of the Balani, the antetypes 
in general of the Echini, just as these are of the Opossum 
Shrimps. 

Fam. 9. Medusal Worms, Asteriade. 
Body stelliform, consisting of bony rings; contaims a 

free multilobular intestine with blood-vesselsand branchie; 
several ovaria; it would appear that they are without 
male parts. © 

Here belongthe Encrinites, Pentacrinites, and Asteriadze 
proper. Around the mouth of the Encrinites and Pen- 
tacrinites stand long, ramified, and likewise articulated 
tentacula, which remind us of the arms of the Medusze 
and Cephalopoda. 

Fundamentally too, in the Star-fishes, the disk only is 
the body proper, and the rays are the tentacula, which, 
being monstrously developed, surround the mouth ; what 
have been called pedicles upon these, represent the suckers 
of the Sepiz. 
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Lighth Class. 
Branchial, Pedal Animals—Crustacea. 

Conchozooid Ancyliozoa. 

3507. The Crustacea are Worms with horny rings to 
the body, jointed feet and tentacula, which mostly breathe 
by branchiz. 

They correspond to the Conchozoa, or Shell-animals, 
and divide therefore into three orders, each of these 
including six families. 

Here belong the Crabs, Wood-lice, and Spiders. 
In the lowest forms the head, thorax, and abdomen 

are blended together, and the back mostly covered with 
a great horny scute—J/ussel-like Insecta. 

In the next place the thorax and abdomen admit of 
being clearly distinguished, both by their form as well 
as by their appendages, which are much larger on the 
thorax, as in the Cray-fish. 

Then follow cylindrical forms with numerous feet, 
appended to uniform rigs, but having a head free and 
distinguished by tentacula, maxille, and eyes— Wood-lice. 

The Wood-lice bear a resemblance to the air-breathing 
Insects, although all parts of the body still pass over or 
blend gradually into each other. 

In the Arachnida or Spiders aerial respiration takes 
place, and their body enters mto relations with the 
more highly organized Insects, since the head becomes 
small, the abdomen large, thick, and short. 

As the Crustacea pass parallel to the Conchozoa or 
Shell-animals, so do they divide into three cohorts or 
groups: the Mussel-, Snail-, and Kracken-lke Crus- 
tacea, or Crabs, Wood-lice, and Spiders. 

Conort I. Musseu-Like CrustackA—CRaBs. 

3508. Head and thorax connate, being mostly covered 
with a shell or shield, abdomen stunted or caudiform ; 
maxillze and branchiz present. 

Order 1. Lochmuschelartige, Pfriemenkrebse. 
3509. The feet mostly simple and pointed, without 
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large claws or forcipes, and furnished with sete or lamelli- 
form branchiz ; eyes sessile. 

Fam. 1. Pholadoid, Mussel-Insects. 
Small, almost microscopical, and slightly annulated 

animals with an uni- or bi-valvular dorsal shield or testa, 
stunted maxillz, and few legs, having attached to them 
setiform branchize. 

These animals are found in all stagnant waters, in 
which they are incessantly paddling or rowing them- 
selves about. They remind us of those Infusoria which, like 
Brachionus, are covered by a scute or shield. They 
are what have been called Monoculi (Entomostraca or 
Lophyropoda), e. g. Daphniz. 

Number of feet small, and beyond their appended setz 
there are no branchiz; two eyes frequently blended to- 
gether ; antennz mostly furcate like the feet ; sexes sepa- ~ 
rate ; a perfect circulation within a true Mussel-like 
ventral cavity. They are microscopic Mussels with eyes 
and feet. 

Fam. 2. Tellinoid, Branchiopoda. 
Similar animalcules to the above, but with a body 

strongly annulated, naked or covered with a double shell, 
and provided with numerous feet, unto which are attached 
leaflets that serve as branchie. 

Here belong the Branchiopoda properly so called. 
Fam. 3. Cardiaceoid, Shield-Crahs. 
Large animals, with strongly annulated body and 

numerous feet; head and back covered by a shield, 
whereupon are the eyes—Phyllopoda. 

Here range the Trilobites, Apus, and the Molucca or 
King-Crabs. 

Order 2. Spalimuschelartige, Scheerenkrebse. 
3510. Five pairs of thoracic feet, of which the first 

pair is mostly large and forcipiform; the eyes upon 
moveable pedicles or foot-stalks. 

These animals usually attain a striking size, and are 
generally the largest among the horny Ancyliozoa. 

The sexual parts open mostly upon the posterior legs. 
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The abdomen or tail usually supports five pairs of 
stunted feet, to which the ova hang. 

The number of maxillee agrees tolerably well with that 
of the thoracic feet. 

Fam. 4. Mytiloid, Locust-Crabs. 
All the feet of pretty equal length, and the forceps 

stunted in size; the branchial plates free upon the 
abdominal feet—Squilla. 

Fam. 5. Arcaceous, Macroura. 
Abdominal feet arrested, branchial comb upon the 

femora of the thoracic feet and beneath the dorsal shield, 
tail extended, as in the common Cray-fish. 

Fam. 6. Oyster-like Crustacea, Brachyura. 
Characters similar, but tail bent under the body— 

Taschenkrebse. , 

COHORT II. SNAIL-LIKE CRUSTACEA——ASSELN. 

3511. Body mostly cylindrical, annulate, without a 
true carapax or scute; head free; feet short and simple ; 
branchize vesici- or folii-form ; mostly placed under the 
tail; eyes non-pediculated, or even wanting. 

Order 3. Androgynoid—Saugasseln. 

3512. Body soft and slightly annulate, maxille, feet 
and branchie arrested ; live by suction as parasites upon 
other animals, mostly fishes. 

fam. \. Tritonia-like, Lerneacee. 
Body soft, without shield, eyes and branchie ; feet 

and maxille stunted; ova carried in two tubes at the 
hinder part of the body—KAiemenwiirmer or Lernee. 

Ham. 2. Patella-lhke, Argulacee. 
Body distinguished into head, thorax, and abdomen, 

with few natatory feet, maxillee moulded to form suctorial 
organs, mostly eyes ; lay also strings of ova; head elon- 
gated in many in a scutiform manner. The so-called 
Fish-lice or Argulaceze. 

Fam. 3. Luftsclineckenartige—Pyenogonidle. 
Body short, with four pairs of long feet ; eyes, but no 

branchize inl maxille ; abdomen puny ur size. ‘The 
Whale-lice. - 
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Order 4. Kammschneckenartige—Nagasseln. 
3513. Body cylindrical, horny, and distinctly annu- 

late, maxilla, eyes, and mostly seven simple pairs of 
feet, branchize as cysts or leaves. 

Fam. 4. Capulidenartige, Walzenasseln. 
Body cylindrical, with five or seven pairs of feet, and 

some branchial vesicles; body and abdomen very puny. 
The Lemodipoda ; Caprella, Cyamus. 

Fam. 5. Turbinidenartige, Seitenasseln. } 
Body horny and distinctly rmged, mostly compressed, 

with perfect maxilla; seven pairs of thoracic feet and 
branchial vesicles ; abdominal feet rudder-shaped. They 
swim usually lying upon the side; many leap— Amphipoda ; 
Flohkrebse or Gammarine. 

Fam. 6. Buccinidenartige, Sohlenasseln. 
Similar to the preceding family, but the body is de- 

pressed, and the abdominal feet furnished with branchial 
plates. The Jsopoda; Oniscide, to which belongs the 
genus Armadillo. 

COHORT III. KRACKEN-CRUSTACEA—KOBE. 
3514. Body not tripartite; spiracula or air-openings ; 

more than three pairs of feet, no wings. Here belong 
the air-breathing Crustacea; Scolopendre, Acari, Scor- 
pions, and Spiders. | 

These animals are abruptly distinguished from the 
preceding by a conversion of the branchiz into  spiral- 
shaped tracheze, which ramify and traverse the whole 
body. They all therefore live in the air, and if they do 
also dwell in the water, they still come to the surface to 
inhale that element. The eyes are only simple points or 
ocelli, which are accumulated frequently upon the sides 
of the head. 

The most inferior of them are distinguished from the 
preceding cohort, or the Asseln, by almost nothing 
save the essential character of their own cohort, the tra- 
cheee. They have mostly a number of feet, and only 
simple eyes, as the Scolopendre. 
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The following have a short body, in which the abdo- 
men predominates ; thorax and head connate; never more 
than four pairs of feet—Acari, Scorpions, and Spiders. 

They likewise divide into two orders, like the Kracken. 

Order 1. Rumpfkrackenartige—Langkobe. 

3515. Body horny, tolerably cylindrical and uniform ; 
feet mostly very numerous. 

Fam. 1. Salpoid, Spindelhkobe. 
Only three pairs of thoracic feet, but still podoidal 

appendages to the abdomen—Podura, Lepisma. 
Fam. 2. Ascidioid, Schnurkobe. 
Body cylindrical, with very many feet ; sexual parts on 

the thorax —Juli. 
Fam. 3. Cirrhopodoid, Bandkobe. 
Body band-shaped and depressed, maxille perforate, 

sexual parts placed posteriorly—Scolopendre. 

Order 2. Kopfkrackenartige—Kurzkobe. 

3516. Body thick, mostly globiform ; head and thorax 
blended together ; only four pairs of feet. 

Fam. 4.  Brachiopodoid, Acarides. | 
Body rounded ; all three parts confluent ; usually only 

two simple eyes. ‘The Acari are mostly so small, that 
their parts can only be distinctly seen through the 
microscope. Their mouth is always very much arrested, 
and has maxille, which are in some cases adapted for 
manducation, in others for suction. 

Fam. 5. Pteropodoid, Scorpions. 
Body tolerably cylindrical, and all three parts connate ; 

palpi very large and forcipiform. 
Fam. 6. Sepiord, Spiders. 
Body rounded, head and_ thorax connate, abdomen 

separate, mostly eight simple eyes. 
Their most remarkable organs are the four spmnerets 

in front of the anus, which probably stand in the signifi- 
cation of the renal organs, just as the material of the 
Spider-threads does in that of the urine. 

The tracheze are but few in number, and expand into 
lung-like vesicles. 
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The sexual parts do not lie posteriorly by the anus, 
but at the root or base of the abdomen. 

It is moreover remarkable, that their mandibles are 
perforated and pour a poisonous juice into the wounds 
they inflict. 'They must be therefore regarded, like the 
venom-teeth of Serpents, as elongated salivary ducts. 

The Crustacean families can also. be named according 
to the orders of their circle, namely, the Worms and 
Crustacea, e. g. thus : 

OrpeR 1. Worm-Crabs—Pfriemenkrebse. 

Fam. 1. 2ntozooid—Mussel-Insects 
2. Hirudinous—Branchiopoda. 
3. Holothurioid—Shield-Crabs. 

OrperR Il. Crustacean Crabs—Scheerenkrebse. 

Fam. 4. Typical Crustacea—Sea-Mantes. 
5. Asselkrebse ,, —Macrura. 
6. Arachnoid ,, | —Brachyura. 

Ninth Class. 

Tracheal, Alary Animals—Flies. 

Typical Ancyliozoa. 

3517. Body tripartite, only three pairs of thoracic 
legs, spiracula and wings. ‘They divide, according to 
the classes of their circle, into three cohorts, of Worm-, 
Crab-like, and perfect Flies. 

As the wings are their characteristic organ, so also 
must they be divided according to them, and not after 
the cibarial instruments. Those wings which are de- 
veloped to the least degree are the homogeneous, trans- 
parent wings traversed by few trachez or ducts—Trache- 
optera, as Fhes, Bees, and Butterflies. 

Their chrysalis or pupa condition is perfect. 
Then follow wings having very numerous veins united 

by transverse veins so as to form a network— Dictyoptera, 
as Neuropterous, Orthopterous, and Hemipterous Insects. 

The pupa is moveable. 7 
Finally, the anterior and posterior pair of wings become 

wholly dissimilar to each other, the former being horny, 
and the latter membranous in texture with reticulated 



598 BIOLOGY. 

ves, provided likewise with joints like the legs, so that 
they can be folded up under the anterior pair or elytra — 
Ceratoptera, as the Beetles. 
Pupa state perfect. 
Strictly speaking, itis.a matter of indifference whether 

the names of orders and families be adopted from the 
first or second parallel series ; whether e. g. we speak in 
the first cohort of Protozooid or Worm-flies. The 
nearest series will, however, bear the greater amount of 
resemblance to them. Meanwhile I will in the sequel — 
vary in the choice of names, in order to exhibit different 
samples of this double parallelism. 

COHORT I. WORM-FLIES—TRACHEOPTERA. 

3518. Wings membranous with few longitudinal 
ducts, and almost devoid of transverse ducts, eyes larger 
than head. Here belong the Flies, Bees, and Butterflies. 
The abdomen is indeed annulate, but soft; its first rmg 
is frequently set free and unites with the thorax, but sup- 
ports neither feet nor wings. 

The sexual parts always lie at the anal extremity. 
The head is almost nothing but eye, and the Insects of 

this order may very well be termed Megalopide, or large- 
eyed, out of contrast to the succeeding ones. Between 
the two large compound eyes there are usually found 
three simple ocular puncta or ocelli, which they have 
adopted from the preceding class. 

The larvee are either entirely apodal, white and soft 
hike Entozoa, or they have, m addition to the thoracic 
feet, numerous abdominal feet like the higher Worms. 

The Flies with their soft and imperfect body, and 
the apodal larvee, repeat the Infusoria and Entozoa; the 
Bees therefore the Polyps and Red-blooded Worms ; the 
Butterflies with their large farinose or dusty wings and 
polypodal caterpillars, the Acalephze and Holothurie. 

Order 1. Entoxooid Llies—Diptera. 

3519. All the thoracic rings coalesced, and along with 
them the first or basi-abdominal ring, unto which are 
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attached the halteres or balancers ; only the two posterior 
wings present; thelabium prolonged into a proboscis, which 
incloses the setiform maxille. Larve apodal and white. 

The Diptera resemble the Entozoa in a striking man- 
ner through their apodal, soft and white larvae, and even 
through their habitation, which is mostly in fetid and 
moist animal matters. Added to this, they respire 
usually through two tubes which open upon the anus. 

Many during their metamorphosis do not shed their 
skin ; but it becomes, during the pupa condition, only 
horny, representing a small case, whose bottom springs 
up in front like an operculum, and gives exit to the 
perfect Fly which has been therein developed. 

Upon the first abdominal ring of the imago two 
nodose pedicles stand out, which are called halteres ; 
they are probably the old respiratory tubes. 

The maxilla have changed into bristles, which act like 
pestels within the groove-shaped labium, puncture and 
pump in the fluid. 

They divide into three families like the White-blooded 
Worms, or according to the orders of their cohort. 

Fam. 1. Typical Diptera, Schmeissen. 
‘Antenne triarticulate, the last jomt bemg mostly 

spatulate and furnished with a lateral awn or bnistle ; 
only two suctorial sete inclosed between the terminal 
valves of a fleshy proboscis, which admits of being re-’ 
tracted withm a large cephalic or oral cavity. The 
Muscidee, unto whom the Common House-flies belong, 
and also the Hippoboscide or Louse-flies. It is my 
opinion too, that the Fleas also are to be ranged among 
the Diptera. 

Alliance 1. Klappenmucken. 'The two punctuating 
setze placed between two valves without a proboscis— 
Flea (Pulex) and Louse-fly (Hippobosca.) 

Alliance 2. Acalyptera. Proboscis having thick lips, 
and retractile into a large cephalic cavity; alule or 
halteral opercula arrested—Hypocera to Dolichocera. 

Alliance 3. Dung-flies. Characters similar to the 
above, but the alulets are of considerable size—Muscide. 
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Fam. 2.  LHymenopteroid Diptera, Dasseln. 
Antenne as in preceding family, but the bisetaceous 

proboscis is thin and horny, with small labia, or else 
large labia with four setee—Cistride, Conopide, and 
Syrphidee, 

Alliance 4. Parasitic Diptera. Two sete with or 
without a lipless proboscis—Cistridze, Myopariz, and 
Conopidee. — ; 

Alliance 5. Syrphide. Four setee within a similar kind 
of proboscis ; the third joint of the antennze spatulate ; 
the palpi thickened. 

Alliance 6. Leptide. Four sete within a short thick- 
lipped proboscis, the third antennal joint mostly coni- 
form—Therexide, Leptidee, and Dolichopidee. _ 

fam. 3. Lepidopteroid Diptera, Golsen. 
Antenne multiarticulate and stipiform ; proboscis with 

and without labia, mostly four and six sete for punctua- 
tion—Tipulide, Tanystomide, Stratiomyde, Tabanide. 

Alliance 7. Guats. Antenne filamentary and multi- 
articular. Proboscis varied. 

Alhance 8. Spiessmucken. Your setze within a hastate — 
horny proboscis with or without arrested labia; third 
antennal jomt not annulated, with the bristle or awn at 
the extremity — Tanystomide, as Asilide, Empide, 
Bombylide. 

Alliance 9. Stielmucken. Four or six sete within a 
thick-lipped proboscis ; third antennal joint stipiform and 
annulated—Stratiomydee and Tabanide. 

Order 2. Leech-flies — Hymenoptera. 

3520. Four naked veined wings, labium mostly elon- 
gated, the two pairs of maxilla acting above it like 
spears. Larve mostly apodal, or with more abdominal 
feet or prolegs than in the true Caterpillars. 

Most of the larvee still bear a great resemblance to 
the Entozoa, though they do not respire like them 
through the anus, but by lateral apertures or spiracula ; 
the larvae with abdominal feet repeat the Nereidze and 
Aselli. In other respects they live no longer in putrid 
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moisture, fungi, roots, and such like bodies, but in living 
animals or in cavities specially prepared for their reception 
by the parents, and even in a state of freedom upon 
leaves. 

And here is particularly worthy of our notice the 
structure of the cells, which are by many species fabri- 
cated quite substantially of wax or wood-shavings, and 
are to be compared with the webs of Spiders, since both 
serve as nests for the young. -They repeat the Poly- 
pidoms. 

Others make cases of leaves, and carry into them honey 
upon which to deposit their ova. 

Others again simply bore holes in wood or in the 
earth, in order that they may in a similar manner provide 
their young with honey or larve. F'mally, others simply 
stick, by means of their ovipositor, the ova to animals 
or leaves. 

The dwellings are fabricated by the maxille, which 
but seldom serve as cibarial instruments, seeing that the 
labium undertakes this office as a lick-organ. 

Another remarkable feature of this order is the arrested 
development of the sexual parts of the females in certain 
generations, an occurrence which depends upon the time 
of the year or the size of the cells, and whereby they are 
constrained to lead a social life as workers. 

They divide, according to the Red-blooded Worms or 
the orders of their cohort, into three families. 

Fam.\. Dipteroid Hymenoptera, Bees. 
Abdomen aculeate; labium elongated in a rostriform 

manner. ‘They dig or build cells, and carry thither honey 
to the larvee, which are apodal. 

Alliance 1. Fossorial Bees—Andrenide. 

2. Carpenter-Bees—Anthophoride. 
3. Cell-Bees—Apide. 

Fam. 2. Typical Hymenoptera, Wasps. 
“Aculeate ; labium not elongated—rapacious Hymen- 

optera, such as Ants, Fossorial, and Cell-wasps, larve 
apodal. 
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Alliance 1. Hohlenwespen—Formicide. 
2. Fossorial Wasps—Sphegide. 
3. Cell-Wasps—Vespide. 

Fam. 3. Lepidopteroid Hymenoptera, Terebrantia. 
Instead of the sting there is an ovipositor, with which 

the females stick their eggs mto other insects, mostly 
into caterpillars, or else into leaves and wood—Ichneu- 
monidee, ‘l'enthredinidee, and Uroceride. The larve of 
the first are apodal, those of the second provided with 
thoracic and abdominal feet like caterpillars, those of the 
third with thoracic feet only like the larvee of Coleoptera. 

Alliance 1. Stutzwespen. Ovipositor short; wings 
nearly veinless. Deposit their eggs in small insects ; 
larvee apodal—Chalcidide, Oxyuri, Chrysidide. 

Alliance 2. Schlupfwespen. Ovipositor very long, 
divided into three hairs; wings veined. Deposit their 
eges in caterpillars ; larvae apodal — Ichneumonide, 
Evantidee. | 

Alliance 3. Pflanzenwespen. Ovipositor spiral or saw- 
shaped. Deposit their ova in plants; larve mostly 
furnished with feet, and frequently resembling caterpillars 
in form—Cynipide, Tenthredinide, and Uroceridee. 

Order 3. Holothurioid Flres—Lepidoptera. 

3521. Four veined wings, covered with small dust- 
like scales; maxille have coalesced into a proboscis; 
larvee with thoracic and abdominal legs. 

The larve or Caterpillars remind us of the Nereides, 
especially the setaceous Aphrodites, such as the Holothurie, 
and further still, the Aselli and Scolopendre. There are 
Caterpillars, which are scarcely to be distinguished from 
a Wood-louse. They subsist almost throughout upon 
leaves, and being exposed to the light are therefore 
variously coloured. They have maxille, and in the 
labium is the orifice of the salivary glands, from which 
they spin the threads used in weaving their cocoons, or 
social tents. Where they crawl they leave, like the 
Spiders, their threads beneath them. 

The pupa state is perfect; the perfect msect generally 
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creeps out of the chrysalis by a slit taking place down 
the back. 

The abdomen is almost throughout covered with hair, 
which is indicative likewise of a strong mucous secretion. 

‘They take in their fluid nourishment by suction, but 
the mechanism by which this is effected is not yet 
known, as from the jaws themselves forming the proboscis, 
there can be no suckers lodged within the latter that 
might act. It is probably effected by expansion of the 
abdomen taking place during respiration. ‘Their deglu- 
tition would be therefore a respiratory act. 

Besides their very non-artistic webs, no artistic instincts 
are to be observed in this order. ‘The ova are just layed 
without more ado upon plants, and rarely upon other 
objects. The Butterflies are generally related to the 
plants, and especially to their corolle, whose colours and 
forms they carry in themselves. 

They divide according to their proximal orders into 
three families. 

Fam. 1. Dipteroid Lepidoptera, Moths. 
_ Antenne filiform, wmgs mostly thrown like a mantle 
round the body; proboscis short. 

Small and nocturnal in their habits, proceeding from 
tolerably apodal Caterpillars, which reside mostly con- 
cealed in plants, or make themselves cases of hairs and 
leaves. : 

Alliance 1. Typical Moths, Zineide. 
a. Typical Tineidee: Alucitide. 
b. Pyraloid : Tinez. 
ce. Tortrix-like: Crambide. 

Alliance 2. Bombycoid Moths, Pyralde. 
a. Tinea-like : Aglossts: 
b. Typical : Hydrocam 
ce. Tortrix- like Deltoides or Herminiz. 

Alliance 3. Homalopteroid Moths, Zortricide. 
a. Tinea-like : Fruit Tortrioes, 
b. Pyraloid : Heteroge 
ce. Typical : Lesfsolliog Montiioes: 

Fam. 2.  Hymenopteroid Lepidoptera, Silk-Spinners. 
Antenne filiform, wings tile-shaped. 
Lepidoptera of considerable size, proceeding out of 
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Caterpillars, with many feet, and frequently covered with 
hair, which live mostly in a state of freedom upon plants, 
and in some cases make large cocoons freely exposed, in 
others under the earth—Noctuide and Bombycide. 

Alliance 1. Moth-like Spinners, Noctuide. 
a. Typical: Hadene. 
b. Pseudobombycoid: Catocale. 
ce. Bombycoid: Erebide. 

Alhance 2. Typical Spinners, Pseudo-Bombyces. 
a. Noctua-like: Psyches, Limacodes. 
b. Typical : Notodontee. 
c. Bombycoid : Callimorphe. 

Alhance 3. Homalopteroid Spinners, Bombycide. 
a. Noctua-like : Bombyces. 
b. Pseudo-Bombycoid : Saturniz. 
c. Typical: Hepialide. 

Fam. 3. Tymcal Lepidoptera, Homaloptera. 
Antenne varied; wings flat and expanded ; proboscis 

long—Geometride, Vespertina, Diurna. 
Large Lepidoptera proceeding from free-living, strongly- 

coloured, and mostly naked Caterpillars. 
The Geometridze have level, tolerably triangular wings. 

and filiform antenne; they proceed from naked Cater- 
pillars with few abdominal feet. 

The Vespertina have level, long, and narrow wings, 
and spindle-shaped antennz; they emerge from perfect 
Caterpillars. 

The Diurna have the wings folded upwards in a reverse 
position, claviform antennz, and proceed from perfect 
Caterpillars. 

Alliance 1. Moth-like Homaloptera, Geometridae. 
a. Typical : Geometre. 
b. Sphingoid : Aposuree. 
c. Papilionaceous: Uraniide. 

Alliance 2. Bombycoid Homaloptera, Sphingide. 
a. Geometroid: Zygenide and Sesiade. 
b. Typical: Sphingidee. 
c. Papilionaceous : Castnie. | 

Alliance 3. Typical Homaloptera, Papilionide. 
a. Geometroid: Hesperiide, Lyceenide and Erycinide. . 
b. Sphingoid: Nymphalide and Heliconiide. 
e. Typical; Pieride and Papilionide. 
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COHORT If. CRUSTACEOUS FLIES——DICTYOPTERA. 

3522. Four wings, with longitudinal and numerous 
transverse veins, the anterior pair being mostly leathery in 
texture ; eyes mostly smaller than head. 

Here belong the Neuroptera, Orthoptera, and He- 
miptera. 

The metamorphosis is tolerably imperfect, and the 
larvee have never more than three pairs of thoracic feet, 
and therefore correspond no longer to the Worms, but to 
the Crabs, where the number of the feet has been already 
more determined. Many also strikingly simulate the 
Crustacea. 

Tn all three families also the pupa runs about, eats, 
and has rudiments of wings. 

The abdominal rings are mostly horny aud hairless. 
The spiracula lie upon the upper margin. 

The eyes are generally much smaller than the head, 
and may therefore, in comparison with those of the pre- 
ceding and subsequent groups, be said to be of middling 
size; the simple eyes have for the greatest part disap- 
peared. Meanwhile the first family displays /arge eyes, 
the second eyes of a middling size, the third small eyes. 

They divide like their antetypes, the Crabs, into three 
orders. 

Order 4. Crab-Flies—Neuroptera. 

3523. All the wings alike and membranous; maxille 
with mostly large eyes; abdomen soft. 

These Insects which, on account of their delicate wings, 
are known with us by the name of Flohrfliegen, live _ 
mostly upon flesh, and many of them by capturing living 
prey. Many undergo a short pupa stage. Many live in 
the water and have, too, branchiz, whereby they strikingly 
remind us of the Crustacea, especially the Branchiopoda. 

Like the Crustacea, or m accordance with the two 
first cohorts of their class, they divide into two families. 

Fam. 1. Tracheopteroid Neuroptera, Nagbolden. 
Do not subsist by rapine, but gnaw slowly animal and 

vegetable matters; many also as flies eat no longer. 
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Alliance 1. Dipteroid Neuroptera, Kieferliuse. No 
wings; gnaw skin, feathers and hair, mostly Bird-lice 
—Philopterus, Liotheum. | 

Alliance 2. Hymenopteroid Neuroptera, Blumen- and 
Mulmlaiise, Thrips, Psocus, Termes. 

Alliance 3. Lepidopteroid Neuroptera, Phryganeida 
(Wassermotten.) | 

Ham. 2. Dictyopteroid Neuroptera, Raubbolden. 
Alliance 4. Zypical Neuroptera, Flohrfiegen, Panor- 

pide, Hemerobiide, Myrmeleonide. 
Alliance 5. Orthopteroid Neuroptera, Raphidiidee, 

Mantispidee. 
Alliance 6. Hemipteroid Neuroptera, Ephemeride, 

Libellulidee. 

Order 5. Oniscal Flies— Orthoptera. 

3524. Maxille and dissimilar reticular wings; the 
anterior, pergamentaceous ; abdominal rings, horny ; eyes 
of moderate size; pupa moveable. 

Live for the greatest part on plants. 
Fam. 1.  Tracheopteroid Orthoptera, Saltatoria. 
Alliance 1. Dipteroid Orthoptera, Grylli. 
Alliance 2. Hymenopteroid  ,, Locuste. 

Have a hard ovipositor, which reminds us of the sting in 
the Hymenoptera. 

Alliance 3. Lepidopteroid Orthoptera, Acrydia. 
Fam. 2. Dictyopteroid Orthoptera, Cursoria. 
Alliance 4. NVeuropteroid Orthoptera, Mantidee. 
Alhance 5. Typical x Blattidee. 
Alliance 6. Hemipteroid e Forficulidee. 

Order 6. Arachnoid Flies—Hemiptera or Bugs. 

3525. Horny suctorial proboscis with puncturating 
setze ; dissimilar reticular wings, the anterior mostly per- 
gamentaceous, the posterior membranous, and mostly 
capable of being folded up, as in the Chafers ; eyes small, 
pupze moveable. 

The Bugs have much resemblance to the Mites, and 
Spiders are as it were winged Mites. One party of them 
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suck blood, another vegetable sap. They manifest no 
artistic instincts. 

The Aphides or Leaf-lice require only a single pairing, 
to enable them to propagate through several generations. 
Durimg the summer they produce only females, and in 
autumn the males first appear. 

Fam. 1. Tracheopteroid Hemiptera, Leptoptera. 
Alliance 1. Dipteroid Hemiptera, Coccide, Aphide. 
Alliance 2. Hymenopteroid_,, Cicade. 
Alliance 3. Lepidopteroid _,, Fulgoride. 

_ Fam. 2. Dictyopteroid Hemiptera, Pachyptera. 
Alliance 4. Neuropteroid Hemiptera, Water-dugs. 
Alliance 5. Orthopteroid 2 Narrow bugs, 

Hydrometrea, Reduvi, Cimicide. 
Alliance 6. ‘Typical Hemiptera, Broad bugs, Cap- 

side, Lygeide, Coreide, Scutelleride. 

COHORT III. PERFECT FLIES——-CERATOPTERA, BEETLES. 

3526. Maxille and dissimilar reticular wings, the 
anterior being horny, the posterior membranous and 
susceptible of being folded upon themselves ; eyes small ; 
pupze motionless. 

‘The Chafers or Beetles are the highest Insects, be- 
cause they possess the greatest variety of organs, 
namely, two kinds of wings; not to mention the perfect 
condition of their manducatory apparatus, antenne, 
and the first thoracic ring which is free. 

The Beetle represents the Flies in their entire perfec- 
tion; everything is rendered horny in the former even to 
the lower wings, which are furnished with several joints, 
almost like the feet. The upper wings are horny and 
meet together so closely by their inner margins upon the 
back, that they form a closed suture, like the shells of 
the bivalve Mollusc. The antennz are also more per- 
fect than in other families, and mostly jointed like the 
feet, while at their extremity they are frequently thick- 
ened into laminated moveable clubs, which open when the 
animal would fly, as if to listen. 
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Their habitation, mode of living and subsistence is ex- 
ceedingly complex, and therein also they combine again 
all the families of this class, and it might be said, all the 
preceding classes. 

The Beetles are also much more numerous than any 
other order, and could in this point of view even hold 
good for an entire class, especially, if they represented 
a special organic system, but which is not the case. 

They live upon vegetable saps, and matters, blossoms, 
leaves, and wood, living animals, putrid flesh, dung, and 
such like. 

They dwell mostly indeed in concealed situations, but 
also in those that are freely exposed, while many live in 
water, and are so subjected to its influence that their 
larvee actually respire this element through branchiz. 

The larvee are white and have three pairs of horny 
thoracic feet. They live concealed. 

The pupe are invested by a transparent tegument, 
which tears in an irregular manner. 

The Beetles divide distinctly into three divisions, 
which correspond to the three cohorts of this class, or 
repeat the three cohorts of their circle. 

The Beetles have been pretty generally divided ac- 
cording to the number of tarsal joints into those having 
three, four, five, or an unequal set of these “ articuli,”’ 
whereby, however, the greatest disorder has originated. 
I have therefore divided them in my ‘ Naturgeschichte’ 
according to their mode of living intu Phyflophaga, 
Sarcophaga, and Rypo- or Coprophaga, which gradually 
seems to meet with approval. At least a much more 
natural arrangement comes to light by using these means. 

I have also declared the Rhyncophora to be the lowest 
and the Lamellicornes the uppermost in rank, a view, 
which at present appears to be generally adopted. 

By these means I obtained two firm points, whereby 
the division or classification of the intermediate members 
is uncommonly facilitated, although many may still stand 
in the wrong place. But who can point out a single 
system in which Insects range correctly, or, what 
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is more, wherein it would not be easy to prove that no 
single order and family occupies the right place. 

In such trumpery systems of classification, one would 
think, that some respect might be had for principles, or 
at least a feeling of shame for the blockhead’s weakness 
of intellect. But in vain! Where the sense for philo- 
sophy or for principles is wanting, it is not to be incul- 
cated or driven in. We still see Natural Histories shoot 
forth, with whose shrub-like ramification we must have 
compassion. Every thicket of briars is rooted deep, and 
admits only of being extirpated by wearisome and patient 
culture. 

The Rhyncophora indicate that the Phytophagous 
beetles are the lowest; the Lamellicornes that the 
Coprophagous are the highest. The Sarcophagous cha- 
fers accordingly take their place between the two. 

Now, however, the Rhyncophora are tetrameral. In 
like manner are the Phytophagous beetles, such as the 
Borkenkafer and Holzschréter. They consequently form 
the main stem, unto which all the true Phytophaga must 
be annexed. But among them also belong the Penta- 
meral, namely, the Holzbéhrer, Schnell- and Prachtkafer ; 
I have therefore disposed them im this order, and I be- 
lieve quite correctly. 

The Lamellicorn or Dung-beetles are pentameral, and 
on that account to be coarranged with the Necrophaga or 
Carrion-feeders and Sexton-beetles, as well as with the 
parasitic Lampyride, and the predaceous Raub- and 
Laufkafer, despite their exceedingly great difference of 
living and even anomalous structure. On the contrary, 
most of the heteromeral kinds agree in their mode of 
living, and tolerably too in structure, with the Dung- 
beetles, at least the Mulmfressenden, such as the Meal- 
beetles or Tenebrionide, and indeed the Stenelytra also, 
while the Cantharides are parasitic at least as larve. 

It seems also to me, that the fungi must be viewed 
as flour or dung, and that therefore those very Fungivora, 
whose structure does not point the way otherwise, can 
be placed with the Mulm- and Mistkiifern, although they 

39 
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are only tri- and tetrameral, like the Lycoperdinz and 
Krotyli. Besides this the antenne of the Fungivora are 
usually thickened, and even club shaped, whereby they 
thus stand nearer to the Necrophaga, such as the 
Speckkifern and Sexton-beetles, as being those which 
likewise live upon putrid substances. It is difficult to 
separate the Coccinellide from them; their external 
resemblance to the Erotyli is also striking. 

The pentameral Raub- Lauf- and Sandkifern form, as 
it were, the trunk or main stem of the Zoophagous beetles, 
to which are annexed likewise the pentameral Malacop- 
terous chafers, namely, the Lampyridee, as parasites. 

But the heteromeral Cantharides have also the same 
soft wings and mode of life, so that they are not in a 
natural system, even if devoid of principles, to be sepa- 
rated from the Malacopterous beetles. . 

The nourishment of the Lamellicorn beetles appears 
to me to be most perfect in kind. Mould or dung can 
be regarded as a fully prepared aliment, or, as it were, 
a minced and cooked meat with greens prepared by 
Nature, like as Man restores it by art. Thus the lower 
‘Thricozoa, e. g. the Mice, eat the crudest vegetable sub- 
stances, such as roots and seeds; those that stand higher, 
grass and leaves ; then snails, worms, and insects ; finally 
flesh, and last of all fruits, as the Bears and Apes. 
But Man lets the crude matters ferment or reduces them 
to rapid decomposition by cooking, whereby a mixed 
kind of food results, which bears obviously the greatest 
resemblance to dung which, as just observed, is a food 
cooked by nature. 

According to these considerations I now arrange what 
have been called Beetles in the following manner into 
divisions drawn from philosophical principles. 

The Beetles again commence, like the whole class of 
Flies, from below, and the inferior kinds pass therefore 
parallel to the Tracheo- and Dictyoptera, while the su- 
perior project above them, as was the case also in the 
preceding classes. 

In a more remote manner also they repeat the lower 
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classes, namely, the Protozoa, Conchozoa, Worms and 
Crustacea, a fact which is, properly speaking, self-evident, 
and which is rendered clear by the following table. We 
have thus : 

Order 1. _Tracheopteroid Coleoptera—Phytophaga. 
Order II. Dictyopteroid —Zoophaga. 
Order III. Ceratopteroid ‘ — Rypophaga. 

It can also be said; the first correspond to the Worms, 
the second to the Crustacea, the third to the Flies. 

Lastly, it may still be said; the first correspond to the 
Protozoa, the second to the Conchozoa, the third to the 
Ancyliozoa. 

Order 7. Tracheopteroid Beetles—Phytophaga. 
3527. Body cylindrical, head mostly long, antennz 

setiform, maxillary teeth obtuse, tarsi mostly tetrameral. 
They gnaw hard seeds, leaves, and wood, and mostly 

live concealed. ‘The larve almost or entirely apodal. 
Fam. \. Dipteroid Beetles—Rhyncophora. 
Head rhynchiform or snout-shaped, tarsi tetrameral. 
Fam. 2. Hymenopteroid Beetles, Blatthifer. 
Head tolerably short as well as the antenne, tarsi - 

tetrameral. 
Fam. 3. Lepidopteroid Beetles, Holzkifer. 
Head pretty short, antennze very long, tarsi tetra- and 

pentameral—Borkenkafer, Holzbohrer and Schréter. 

Order 8. Dictyopteroid Beetles—Zoophaga. 

3528. Body long and depressed, antenne short, 
maxille large with pointed teeth, feet mostly pentameral 
and without ungues. 

They subsist upon living or dead animals, dwell usually 
in water or upon dry land, and run very swiftly. The 
one kind seize upon living beasts, and on that account 
constantly swarm about them, as the Raub- and Lauf- 
kafer ; the others only subsist as larvae by suction upon 
other beetles or snails externally, but live, as Flies, upon 
leaves and flowers, as the Lampyride and Cantharide. 
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Fam. 4. Neuropteroid Beetles—Water-beetles. 
Like the followmg, but all three parts of the body 

closely annexed, and rudder-like fringes of hairs upon the 
feet—Parnide, Hydrophilide, Dyticide. 

Fam. 5.. Orthopteroid Beetles—Predatoria. 
Maxille very large and pointed, antenne setiform, 

wings hard and tolerably flat like the body, tarsi mostly 
pentameral.—Raub- Lauf- and Sandkéfer. 

Kam. 6. Hemipteroid Beetles—Parasitica. 
Body pretty cylindrical, head rounded with moderate 

sized maxille, elytra narrow and soft, tarsi penta- and 
heteromeral. | 

They hang as larve like Mites to other beetles, and 
suck them; but after the metamorphosis they live upon 
leaves and flowers—Lampyride and Cantharide. 

Order 9. Ceratopteroid Beetles—Rypophaga. 

3529. Body quadripeltate and mostly short, with hard 
elytra, thorax large, head small, with short claviform 
antennee and blunt maxillary teeth ; feet mostly furnished 
with ungues, tarsal joints varied. Their habitation is. 
very varied, being both free and concealed, and they live 
for the greatest part on decaying excrementitious mat- 
ters, such as fungi, dry rot, and even animal ordure. 

Fam. 7. Phytophagoid— ecrophaga. 
Body mostly rounded, with hard and large elytra ; 

antenne claviform; tarsi tri- tetra- and pentameral— 
Lycoperdine, Erotyli, Coccinellidee, Byrrhide, Dermes- 
tidee, Sylphidze. They correspond to the Worms and 
'Tracheopterous insects. 

Fam. 8. Loophagoid—Mulmkhifer. 
Body elongated and also nearly spherical, mostly of a 

dark spotted colour, with hard elytra, thorax rounded, 
head retractile, palpi filiform, tarsal jomts heteromeral 
or unequal i number—Helopidee, Diaperide, Tene- 
brionidee, and Pimeliarie. 

They live usually in dark situations, eating meal and 
dry-rot; have an unpleasant smell. They correspond to 
the Crabs, Wood-lice, and Spiders, as likewise to the 
Dictyoptera. 
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Fam.9. Perfect Beetles—Erdkifer or Lamellicornes. 
Mostly large, convex and short bodied Beetles with 

large thorax, broad head, lamellated antennal clubs, spi- 
nose tibize and pentameral tarsi. Their habitation is in 
dung or under the earth, where they live in the larval 
state frequently for years before they change; some 
Chafers eat also leaves of trees and flowers. ‘They are 
distinguished by their striking size and singular forms, 
being mostly furnished with horns on the thorax or 
head. I do veritably believe that they may be generally 
interpreted as being the highest organized beetles and 
members of their class, although they are generally 
placed or arranged midway between the lower forms, 
while the Sand- and Laufkafer are esteemed the most 
perfect. | : , 

Tabular Co-arrangement. 

The Dermatozoa now admit of beg co-arranged in 
the following manner, from which their three Cardinal 
relations of Proximity, Repetition, and Serial analogy 
or Parallelism, admit of being distinctly recognized. 
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Second Province. 

FOURTH CIRCLE— SARCOZOA. 

Pisces, Reptilia, Aves and Thricozoa. 

3530. These animals necessarily pass through all 4 
circles, and each class therefore divides into 4 orders, 
or into 5, if the senses be allowed to hold good as 
constituting a distinct order in themselves. 

Two points of departure for classification here admit 
of being thought of, either wholly from below, or first of 
all from the commencement of the present circle. In 
order to be convinced of this, we need only make a slight 
attempt. ‘The animal series is as follows: 

A. SPLANCHNOZOA. 

Circle I. Intestinal animals . . . Protozoa. 

Class 1. Gastric animals . ~ . Infusoria. 
2. Intestmal ,, . : . Polypi. 
3. Absorbent ,, .  . . Acalephe. 

Circle IT. Vascular animals . , . Conchozoa. 
4, Venous animals - - Mussels. 
5. Arteriose ,, .- . Snails. 
6. Cardiac ,, . : - Kracken. 

Circle III. Respiratory animals .. . Aneyliozoa. 

7. Reticular animals. -. Worms. 
8. Branchial _,, F . Crabs. 
9. Tracheal _,, : . Flies. 

B. SoMAtTozoa. 

Circle IV. Sarcozoa. 

10. Osseous animals ; . Fishes. 
1]. Muscular ,, . . Reptiles. 
12, Nervose__,, 2 . Birds. 

Circle V. Aistheseozoa. 

13. Sense-animals . , . Thricozoa. 

3531. Now it is here conceivable, either that the 
families of Fishes, Reptiles, Birds, and Thricozoa, pass 
parallel to all the preceding classes from the Infusoria 
upwards, or that they first commence with the class of 
Fishes. 

In regard to this question the Birds and Thricozoa 
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give the most clear and decisive answer. If we adopt 
the last proposition, then the Birds must follow each 
other thus : 

1. Fish-like Birds ; . Palmipedes. 
2. Reptilian ,, . . Gralle. 
3. Typical .,, . Galline. 
4. Thricozooid Birds. . Struthionide. 

According to this, the Aquatic Birds would occupy 
the lowest rank, just as they have actually done hitherto 
in all other systems. ‘I'he three other families too do not 
admit of any other position. But what is to be done 
meanwhile with the large majority of other Birds? They 
would extend or pass beyond the Thricozoa, and have 
thus no anatomical system whatever for their basis. 
Besides, Humming-birds, Sparrows and Linnets would 
in this way rank higher than the Gallinaceous and 
Struthious Birds, which some indeed believe to be the 
case, but without any proof, so that it is scarcely neces- 
sary to abide by such an opinion. 

The Thricozoa must stand thus : 

1. Icthyoid . Cetacea. 
o. Herpetoid : : Pachydermata. 
3. Ornithoid . . Ruminantia. 
4. Typical : . All the remaining Thricozoa. 

In the systems now in vogue the Thricozoa certainly 
follow in this manner, and no scruple whatever is made 
of placing the Mice, Ant-eaters, Shrews, and Bats above 
EJephants, Horses, and Deer. Yet apart from all this, 
the former must pass beyond the Thricozoa, and would 
thus likewise have no other organ as a foundation than 
perhaps the organs of sense, of which there are but five, 
while the families of Thricozoa not yet provided for are 
much more numerous, namely, besides those named, the 
Seals, Dogs, Bears, and Apes. 

~ The above methods of arrangement must be conse- 
quently cast aside without limitation or reserve, although 
they may have held good for hundreds of years. But 
what does or will not hold good in an age that is devoid 
of principles ? 
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It is thus evident that the smaller Birds stand below 
the Aquatics, just as the smaller Thricozoa do beneath 
the Whales, quite apart from organic structure, which in 
every respect is imperfect. ‘They must correspond, con- 
sequently, to the Asarcous animals, wherewith also their 
great number agrees. 

If this holds good of the two highest classes, so also 
must it hold good of the two lower, namely, Fishes and 
Reptiles, and we shall thus have : 

I. Protozooid Fishes, Reptiles, Birds, and Thricozoa. 
II. Conchozooid Fishes, &e. 

Il]. Aneyliozooid _,, 
IV. 
V. 

Tethyoid m &e. 
Herpetoid ss &e. 

VI. Thricozooid __,, &e. 
VI. Ornithoid - ,, &e. 

3532. But this parallellsm depends essentially upon 
the organs, and they are called, in the language of 
Physio-philosophy, more Correctly : 

I. Intestinal Fishes, bar eet Birds, and Thricozoa. 
Il. Vascular Fishes, 

II. Pulmonary __,, Se. 
IV. Osseous &e. 
V. Muscular ___s,, &e. 
VI. Neryose I &e. 

VII. Sensorial _,, &e. 

But as these names are unused, and give or convey 
only the anatomical idea, but no external image, the 
first appellations are to be preferred. 

Tenth Class. 

Osteozoa, Glossozoa— Pisces. 

3533. No one of the upper classes is in such an 
extensive state of confusion as that of Fishes. Nor does 
this result simply from the great deviations in their 
structure from the normal type, these being rather useful 
than otherwise for the purposes of classification; but 
mainly from the utter want of any principle which might 
‘serve systematists as a guide. ‘Thus at one time we 
find them having recourse to the nature of the osseous 
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tissue, at another to the fins, now to the teeth or to the 
scales, ay, even to the fin-rays, and all this because the 
characteristic or typical organ has never been sought 
after, nor the presence of such an organ as indispensable 
been so much as known. 

3534. The characteristic organ of Fishes is the Osseous 
system, which is consequently the principle also of their 
division. 

The physical nature, form, position, and number of 
the osseous parts must therefore be principally considered, 
and hence, above all, the substance or texture of the 
bones ; the limbs also, and the maxillee with their teeth, as 
well as the teeth upon the palate, upon the tongue and 
the branchial arches. 

With regard to the component substance or texture of 
the bones we encounter a great difficulty. The Cartilagi- 
nous Fishes appear to belong to each other, and are 
also usually arranged together. Yet amongst them we 
find those species, such as the Lampreys, which obvi- 
ously occupy the lowest grade of all Fishes, while the 
Sharks and Rays remind us of the Reptilia and Thricozoa, 
as well by their external structure as the development of 
their sexual parts, since they possess perfect testes, and 
ovaria separate or distinct from the oviducts, while they 
no longer deposit roe, but large ova inclosed in leathery 
shells, like the higher Reptilia. Now, if we separate 
these Fishes from the Lampreys, with whom in the scale- 
less tegument, the branchial foramina, and even the 
external form they have many points of resemblance, 
nothing else remains to be done than assign them the 
uppermost place, and so parallelize them’ with the 
Thricozoa. But one is next constrained to unite into 
one family the Pikes and Herrings, which perhaps admits 
of being done. 

There belong namely to the upper Fishes without 
doubt the Abdominales, which are divisible imto five 
families : the Carps, Pikes, Shads, Salmons, and Herrings. 
Now, if the Sheat-fishes be placed inferiorly on account of 
their scaleless body and amorphous maxillee, four families 
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will still be left, which should correspond to the Fishes, 
Reptiles, Birds, and 'Thricozoa, so that no place is left 
remaining for the Sharks. Now, however, the Salmons 
correspond decidedly to the Reptilia; and the Flying 
Fishes, which are ranged below the Pikes, probably to 
the Birds. If we unite them with the Herrings, then 
the Sharks may occupy the place of the Thricozoa. 

This being preassumed, we can now attempt the classi- 
fication. The substance or texture of the bones is of 
such importance, that notwithstanding the separation of 
the Sharks and their congeners, the other Cartilaginous 
Fishes must be left along with them, and range upon the 
lowest stage, so that they thus correspond to the Intes- 
tinal animals. 

The next great distinction in the osseous system is the 
regular and irregular form which it imparts to the body, 
so that the Regular-shaped can be separated in a tole- 
rably ‘ tranchant’’ manner from the Irregular Fishes. 

The regular form of a Fish is obviously the ellipse, as 
we find to be the case in our fresh-water Fishes, namely, 
the Perches, Salmons and Carps. They are collectively 
covered with large scales, which is therefore also a sign 

of their regularity. 
The Irregular Fishes are cylindrical, fusi- clavi- spheri- 

and tubuliform, usually destitute of scales or covered 
with plates, scutes, and spmes. Thus, since the Carti- 
laginous Fishes are collectively irregular in form, the Irre- 
gular Osseous Fishes must be allowed to follow them. 
The greatest variety of the osseous system is shown in 

the limbs, especially the posterior pair, which in the 
other classes also are generally imperfect and make their 
appearance the last. In Fishes they are not divided mto 
digits, but only into rays, which probably correspond only 
to the digital ungues or to feathers. An animal which 
has fin-rays is assuredly a Fish, for fin-rays do not occur 
in any Reptile. : 

The posterior fins change even their situation. ‘Those 
Fishes im whom they are placed near to the anus, are 
obviously the more perfect, as the Abdominales. 
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In others they advance to the rear of the thoracic fins, 
and are even attached to what has been called the “ girdle” 
or humerus—Thoracici. 

In others they even get in front of the thoracic fins on 
the throat—Jugulares. 

Lastly, they are actually wanting—Apodales. 
In the Lampreys there are neither thoracic nor ventral 

fins. 
The skeleton of Fishes is not simply divided to a 

greater extent than in other animals, but has actually a 
greater number of bones, such as the rays in the perpen- 
dicular fins, which are wanting in all animals, even in 
the Reptilia. An animal with dorsal rays must surely 
be placed among the Fishes, and consequently the 
Lepidosiren also. 

‘The misshapen Fishes will therefore occupy the lower 
stages, the regular the upper, not directly by reason of 
their form alone; but because the other organs are also 
more imperfectly developed, the bones being cartilaginous, 
the tegument asquamous, mucous, or covered with spines, 
scutes, and plates; the fins wanting or abortive, or dis- 
placed from their proper situation; the head dispropor- 
tionate in size to the body, the mouth wide or narrow, 
the eyes placed superiorly or upon the forehead. 

A lower character is afforded also by very long dorsal 
fins, such namely as extend from the head to the tail. 
In the Abdominales, Sturgeons, Sharks, and Rays, the 
perpendicular fins are small; in the Thoracici, Jugulares, 
and Apodes they are, on the contrary, mostly very long. 

Moreover, a lower character is a very long coccygeal 
or caudal fin, which denotes that the anus lies far forwards, 
and therefore that the tail has a oreat preponderance 
over the trunk. In the Abdominales and the Sharks the 
tail is short; in the Rays thin and terminated abruptly, 
as in Reptiles and Thricozoa. Thus the higher the 
animals ascend the more does the tail diminish in length. 

Regard being had to all these relations, the Irregular 
Fishes must be viewed as those which correspond to the 
lower classes of animals, and the Cartilaginous Fishes 
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will indeed make the commencement; to these are 
annexed the Irregular Osseous Fishes, and nearest to them 
indeed those with arrested ventral fins, whether wanting 
or placed on the throat; then come the Regular Fishes, 
and of these first of all the Thoracici, and next the Abdo- 
minales. In this manner we obtain four divisions. 

A. Body irregular. 
I. Pisces Cartilaginei. 

II. Stummelflosser—Apodales and Jugulares. 

B. Body regular. 
III. Thoracici—Tunnies, Breams, and Perch. 

IV. Abdominales—Carps, Pikes, Salmons and Herrings, Sharks. 

Now, these divisions, having been discovered by a 
simple analysis or testing of facts, are to be arranged 
according to philosophical principles, and further sub- 
divided, whereby the ground and legality of their exist- 
ence will be recognized. 

A. IRREGULAR FISHES. 

3535. Body deviating from the elliptical form, devoid 
of scales, or covered with spines, scutes, and plates ; 
head and tail disproportionate ; fins mostly arrested. 

They correspond to the unarticulate Proto- and 
Conchozoa ; their irregular-shaped mucous or mailed body 
agreeing perfectly with these animals. 

Order 1. Intestinal, Protozooid Fishes. 

_ 3536. Mouth round and without maxille, or dispro- 
portionately narrow and wide. 

There can be no doubt that the Lampreys are the 
lowest Fishes, since they remind us in every respect of 
the Worms by their naked, mucous, and lineiform body, 
with indistinct head, almost devoid of bones and true 
teeth, having a circular mouth, obliterated nostrils, puny 

_ eyes, and finally branchial cysts, which occupy a higher 
rank only from their opening into the cesophagus.. They 
pass therefore parallel to the Infusoria, or rather to the 
commencements of the second animal series, namely, 
the Etozoa Ancyliozoa. 
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Now, although much dispute prevails concerning the 
division of Fishes which should be associated with the 
Lampreys, yet it appears to me that no others but the 
narrow-mouthed Fistularidze and Pipe-fishes can follow, 
since they resemble them not only in their cartilagious 
bones, but in the structure also of their branchie. They 
will thus truly occupy the place of the second family. 
Whether the narrow-mouthed Globe-fishes are likewise 
to be united with them or to be set up as a third family, 
may seem to be matter of doubt. I adopt the first 
course, and arrange at present the wide-mouthed or 
Frog-fishes and Shads in the third family. 

Ham. \. Infusorial Fishes, Lampreys. 
Body vermiform, naked, and slimy, without mem- 

bral fins. Ex. Branchiostoma or Amphioxys, Myxine, 
Petromyzon. 

In these Fishes the mouth is quite in front and round, 
being without maxillze and adapted for the purposes of 
suction ; only one nostril, but mostly several branchial 
foramina, which lead to cysts provided with reticular 
branchize, but without opercula. 

The Branchiostomata are the smallest Fishes, not nies 
above 1” in length, almost devoid of head, yet with 
traces of eyes and a nostril. The Myxine crawl even 
into the rectum of other Fishes, and live therem like 
Entozoa. ‘The river or lesser Lampreys stick in the 
mud; the Lampreys cling fast by suction to stones, and 
do not draw the water in through the mouth, but through 
the branchial foramina themselves, like the lower 
animals. 

Fam. 2. Polypary Fishes, Narrow-mouthed. 
Body cartilagmous, mouth having maxille, but 

unusually narrow, only one branchial foramen with 
immoveable operculum — Fistularidze, Pipe-fishes and 
Globe-fishes. 

In this family we still meet with species entirely 
naked, but covered also with plates, scutes, nails, and 
spines. The corymbiform or tufted branchiz of the 
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Syngnathi or the Lophobranchii still remind us strongly 
of the cystiform reticular branchiz of the first family. 

Fam. 3. Acalephoid Fishes, Wide-mouthed. 
Body naked or covered with plates; mouth in front 

and mostly unusually wide. 
I here arrange in doubt the Frog-fishes and the Shads, 

although the last are Abdominales. But they deviate 
from the Carps and Pikes by their asymmetrical, naked 
or mailed body, the large transverse mouth, the eyes 
staring upwards, and the arrested branchial opercula. 

Order 2. Vascular, Conchozooid Fishes—Stummel-flosser. 
3537. Asymmetrical Osseous Fishes, Apodales, and 

Jugulares. 
Among the true Osseous Fishes the Eels must un- 

doubtedly range the-lowest on account of their vermiform 
and asquamous body, and the want of ventral fins. ‘To 
them are allied the Jugulares, namely, the Blennii and 
Gadide, as well as the Plaice ; lastly, the asymmetrical 
Thoracici without scales, being quite naked or covered 
with scutes, as the Gobi and Trigle. 

Fam. 4. Mussel-Fishes, Eels. 
Body naked and serpentiform, without ventral fins. 
The Eels, from their naked, cylindrical or riband- 

shaped body, the long dorsal and coccygeal fin, the small 
branchial foramina occasionally confluent beneath the 
neck, and by their dwelling in the mud, rank among 
the imperfect Fishes. The one set have soft, the other 
hard, fin-rays, and on that account they have not simply 
been separated, but even far removed from each other. 
This difference alone is not so great as to justify their 
being arranged, when the structure of the body agrees in 
other respects, into distinct orders. ‘The influence of the 
dorsal spines upon the life and natatory or waving 
movement of Fishes is so slight, and its value generally, 
in comparison with other parts, to be taken so little into 
account, that a natural arrangement can never result 
from these appendages, which do not deserve to be called 
organs, and viewed as principal characters. 
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Fam.5. Snail-Fishes, Haddocks. 
_ Jugulares without distinct scales and spines on the 
branchial operculum, and hard fin-rays. 

These Fishes are allied to the Eels by the aborted 
ventral fins, the tolerably cylindrical, naked, or small- 
scaled body and soft dorsal fins. ‘The viviparous Blen- 
nius bears with us its name of Aalmutter not im vain, for 
it resembles a shortened, slimy Hel. The Gadidee are 
indeed. less slimy and have in part scales, but, by reason 
of their lengthened form and their fins, cannot be 
removed far from the Eels; the same holds good of the 
Plaice. 

Fam. 6. Kracken-Fishes, Grundeln. 
Asymmetrical Jugulares and Thoracici, with naked and. 

mailed body, in addition to hard fin-rays. 
Here belong the Gobiide and 'Triglide, the first 

whereof are usually naked, the second mailed, with rough- 
nesses upon the head and spines on the opercula; m all 
the eyes placed high up. 

B. REGULAR FISHES. 

3538. Body elliptical, mostly covered with scales, Tho- 
racici and Abdominales; eyes placed sideways. 

Order 3. Pulmonary, Ancyliozooid Fishes. 
3539. Regular Thoracici. | 
The position of the abdominal fins immediately behind 

the thoracic is obviously a step further in the perfection 
of structure, and these Fishes must be therefore placed 
above the preceding kinds, in whom, apart from the 
asymmetrical form of body, the position of the fins is 
mostly upon the neck or advanced very close to it. The 
anus is still situated far forwards, and the tail is there- 
fore mostly larger than the trunk. ‘The dorsal fins are 
still very predominant. Among them we still meet with 
naked or microlepidal species, which in their abnormal 
form also remind us of the irregular Fishes, as the Tun- 
nies and Haberdimes or Stock-fish. They are therefore to 
be regarded as the lowest. 

As is the case here in Fishes, so also in the Ancyliozoa 
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the truly regular or bilateral body originates in them for 
the first time, or at least constitutes a persistent character. 

Fam. 7. Worm-Fishes, Tunnies. 
Tolerably naked or microlepidal, cylindriform or very 

much compressed, with small head and mouth; the teeth 
very feeble, only like a brush; the branchial opercula 
without spines. Here belong the proper Tunnies and 
Haberdines: all of them marine Fishes. 

Fam. 8. Crustacean Fishes, Brassen. 
Body perfectly regular, covered with great scales ; 

mouth small with strong teeth; branchial opercula un- 
armed. Here belong the Labridze or Lipped Fishes, Sea- 
bream and Osphromanus. 

Fam. 9. Ptilotoid Fishes, Perch. 
Body quite regular with large scales, mouth of mode- 

rate size with scythe-shaped teeth, branchial opercula 
armed. Here belong the Scianoide and Percoide. 
Dwell in the sea and rivers. 

Order 4. Sarcose Fishes. 

3540. Abdominales, dorsal fins small, with soft rami- 
fied rays, mostly placed far behind. Plainly regular 
Fishes with large scales. The head is regular, with the 
eyes upon its sides; the set of teeth varied; the trunk 
large, tail small, as are also the dorsal fins, which proceed 
more and more backwards to the sacrum or even the 
tail, a fact indicating their gradual disappearance, and 
therefore a sign also of greater perfection. Added to 
this, they are generally distributed over the whole earth 
in rivers and seas. [Fmally, it is they that yield the 
most nutriment to Man, which is also a constant sign 
of greater perfection; as is evidenced in the vegetable 
kingdom by the Fruit-trees or plants; in the animal 
kingdom by the Oysters, Snails, Sepiz, Holothurie, 
Geese, Fowls, Cattle, &c. 

Fam. \0. Typical Fishes, Carps. 
Body of the Carps covered with large scales, mostly 

but one dorsal fin placed pretty far back, mouth nearly 
edentate, supra-maxillary bones arrested, large teeth on 

40 
_ 
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the posterior branchial arches, or what have been called 
pharyngeal bones. They are for the greatest part fresh- 
Mae Fishes, and those which are most used as articles of 
ood. 
Fam.11. Reptilian Fishes, Salmons. 
Mouth with strong teeth m the superior and inter- 

maxillary bone; behind the radial dorsal fin there is still 
a fatty fin and no large scales. Here belongs the 
Lizard-like fish (Saurus), so called on account of its re- 
semblance to the Lizards. Live in sea and fresh- 
water. 

Ham. 12. Ornithie Fishes, Herrings and Pikes. 
The Herrings have teeth in the superior and inter- 

maxillary bone ; only one dorsal fin; mostly large scales. 
Body of the Pike slightly scaled, furnished mostly 

with a small dorsal fin situated very far back, mouth 
full of teeth, but none of these in the rudimental 
inter-maxillary bone. Dwellers in the sea and in fresh 
water. 

Among the Pikes is placed the Exoccetus or Flying 
fish. | 

Order 5. WSensorial Fishes. 

3541]. Bones cartilagmous, mouth opening trans- 
versely under the snout. 

Fam. 13. Thricozooid Fishes, Sharks. 
Abdominales; bones cartilagmous, mouth opening 

transversely under the projecting snout ; mostly several 
pairs of separate branchial apertures. 

Here belong the Chimere, Sturgeons, Sharks, and 
Rays. The last ought to be held as higher in rank, 
partly on account of their slender tail, partly because the 
huge Rays, which are called Cephalopterus, have the 
anterior thoracic rays free and so moveable that they can 
seize their prey with them as with hands. All lay, with 
the exception of the Sturgeons, large and leathery ova, 
and in this approximate pretty closely to the Reptilia. 

It has been already remarked, that the large Cartila- 
ginei would not pass correctly into the others, and obvi- 
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ously seem to claim the highest post. At some later 
period the principle may probably be discovered where- 
upon their union with the higher Osseous fishes ee 
Both are at all events Abdominales. 

Eleventh Class. 

Myozoa, Rhinozoa—Reptilia. 

3542. Body entirely naked or covered with scales, 
with distinctly separate and red-coloured muscles; two 
nostrils permeable throughout. 

As the Muscular system is here the characteristic 
organ, it must be regarded principally in the division of 
the present class ; the limbs also exhibit nowhere so great 
a variety as in this class, since they are in some cases 
wanting, while in others two only, in some four, are pre- 
sent. In place of fin-rays true toes have, however, made 
their appearance, these again indicating the greatest 
variety im the number of the joimts; but meanwhile 
there are in no instance more than five toes. 

The osseous system is constructed after the pattern of 
that of the Thricozoa, and is never furnished with dorsal 
rays as in Fishes. 

The dental formula begins also to be regular. The 
teeth stand usually m the superior intermaxillary bone, 
and are sometimes pointed, at others obtuse; in the Ich- 
thyosauri and Crocodiles they are even inserted by gom- 
phosis, as in theThricozoa. In many Serpents additional 
kinds of teeth occur, namely, the curved poison-teeth or 

_ fangs, which have an involuted groove traversing their 
concavity. In most Reptiles teeth also occur upon the 
palatal, but there are no longer any upon the lingual bone. 
In the Chelonia or Tortoises the teeth are entirely want- 
ing, and they are also scarcely indicated in the Asqua- 
mous Salamanders and Frogs. 

The os quadratum is found as in Birds; in Serpents, 
however, the mastoid bone has been freed, and hence the 
capability possessed by these creatures of expanding the 
mout 
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Viewed in accordance with the perfection of the limbs, 
the Salamanders and Frogs ought to be regarded as the 
highest in rank; but their scaleless tegument, their 
development out of spawn in the water, as well as 
branchiz brings them near to the Fishes. In other 
respects their position is determined by the dental for- 
mula, which, as I have already shown, belongs to the 
limbs and thus to the motor system. 

The position of the nostrils is now, throughout the 
class, in front of and upon the snout, bemg no longer 
situated almost on the forehead or vertex, as in Fishes. 
Their relation to the scales is likewise of importance for 
the purposes of division. 
The naked Salamanders and Frogs will occupy the 

lowest place. By their form, absence of teeth, and mode 
of life, the Chelonia are allied to them. 

Then follow the Serpents and Lizards with a perfect 
set of teeth. The Serpents are distinguished from the 
Lizards by their want of feet and the long bifid tongue 
inclosed within a sheath. 

Among the Lizards apodal species occur, as the Blind-. 
worms; but they have under the skin some pedal bones, 
and are, in addition to this, sufficiently distinguished from 
the Serpents by the short and sheathless tongue. 

Among the Lizards with perfect feet there are some 
with small visual organs, like as in the Serpents; others 
with unusually large eyes, e. g. the Chameleon, Gecko, 
Ichthyosauri, and Crocodiles. All other Lizards, the 
Serpents, Chelonia, Salamanders and Frogs, have small 
eyes and consequently follow each other. 

‘The Crocodile has teeth articulated by gomphosis, and 
consequently resembles the Thricozoa. 

I divide the present class therefore into the following 
groups. 

A. DERMAL REPTILES—SMALL-EYED. 

Order 1. Protozooid Reptiia—Kréten. 
3543. Body slimy and scaleless, or maxille devoid of 

teeth. 
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Fam. 1. Infusorial Reptiles, Petromyzoid — Caudate 
Batrachia, Salamanders. 

Body naked and furnished with a tail.. 
These cylindrical animals bear the greatest resem- 

blance to the Lampreys, or are Petromyzoid, being 
provided with setaceous and scarcely discernible teeth, 

_ frequently only one pair of feet ; they are developed also 
out of spawn in the water, and many retain the branchiz 
during the whole of life. 

Fam. 2. Polypary Reptilia, Kugelfischartige— Stutz- 
kréten, Frogs. 

Body thick and naked and without a tail, but with 
four feet. 

The Frogs and Toads proper are likewise developed 
out of spawn, but soon lose their branchie. In their 
form and even the structure of their mouth they are 
Kugelfischartige, i. e. remind us strikingly of the Globe- 
fishes, among the Engmaulern or Plectognathi. 
Fam. 3. Acalephan Reptilia, Welsartige—Chelonia. 
Body thick and coated with scales, maxille quite 

edentulous. 
The Chelonia appear certainly to occupy a pretty high 

rank ; they lay large ova covered with a calcareous shell, 
but frequently live or dwell in the water, and have, in 
their mode of living as well as form, a striking resem- 
blance to the naked Batrachia. Through their want of 
teeth they range among all the succeeding families. 

Order 2. Conchozooid Reptilia—Ophidia. 

3544. Body cylindriform and scaly, teeth acuminate, 
tongue longitudinally bifid and inclosed within a sheath ; 
no feet and eyelids. | 

The Serpents stand without doubt below the Lizards ; 
_ yet it is difficult to arrange them properly into families. 
The poison-teeth appear to imdicate a lower character, 
because the cranium is thereby removed or recedes from 
the usual type of structure, while the superior maxilla 
becomes very much arrested. But as there are moveable 
and immoveable poison-teeth, and the latter gradually 
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pass over into the ordinary kinds of teeth, while exter- 
nally also, no character has been found to distinguish 
the venomous from the non-venomous Serpents, it is 
best: at present to discontinue this separation. 

Then the Serpents can be brought according to the 
structure of their scales into 3 families. They are 
either of equal and small size, around the whole body ; or 
there are plates upon the belly and tail; or finally, the 
plates under the latter are divided into two tablets. 

Fam.4. Mussel-Reptiles, Kel-like—Schuppenschlangen. 
All the scales around the body small and of equal 

size; upon the belly only bemg somewhat larger. Here 
belong the venomous Hydride or Sea-snakes, and huge 
Boas or Pythons. If once the venomous Serpents could 
be distinguished as a distinct family, they will indeed 
be placed higher, and the non-venomous be separated 
from them. ‘Then probably the Boas may be raised, 
together with their allies, as the highest family. 

Fam.5. Snail-Reptiles, Haddock-like— Tafelschlangen. 
Plates under the belly, those beneath the tail bemg 

halved or divided into two. 
Here belong our Colubri, but also the venomous | 

Adders. 
Fam, 6. Kracken-Reptilia, Grundelartige—Schienen- 

schlangen. 
Entire plates upon belly and tail, as in the Rattle- 

snakes. 

Order 3. . Ancyliozooid Reptilia—Lizards. 

3545. Scales, the usual kind of teeth and tongue ; 
inferior maxillz anchylosed in front, mastoid bone not 
freed, mostly feet and eyelids. 

They divide likewise into three families. 
Fam. 7. Worm-Reptiles, Tunny-like—Schleichen. 
Body round and serpentiform, with small scales, feet 

ridimental, or even wanting. 
Here belong the Cecilie, Blind-worms, and. Scinci. 

I have united these animals, which elsewhere have stood 
dispersed among the Serpents and Lizards as well as 
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the Salamanders, and placed them as a distinct family 
between the two former. By reason of their rudimental 
feet they keep simply upon the earth and bore them- 
selves passages therein. ‘Their motion is serpent-like, 
because they lie upon the belly and cannot assist them- 
selves with the feet. 

Fam. 8. Crustacean Reptiles, Bream-like — Schup- 
penechsen. 

Four perfect feet, body covered all round with small 
granular scales, tongue short and hardly slit. 

Here belong the Flying Lizards, the Iguane and 
Basilisks. They usually climb about on, trees and seek 
for beetles and berries. 

Fam.9. Ptilotoid Reptilia, Perch-like—Schienenechsen. 
Four perfect feet, but plates upon the belly and tail, 

tongue thin and bifid. Here belong the common Lizards 
and the “ Sauvegards’ or Monitors. Their body is 
usually depressed. ‘They cannot climb, but run about 
briskly upon the ground and eat beetles, and even the 
higher animals. Many are a fathom in length. 

B. SARCOSE REPTILIA——-LARGE-EYED. 

3546. These animals have tubercles, spmes and plates, 
with four perfect feet, as in the higher Lizards, but the 
toes are of pretty equal length; there are no palatal 
teeth, and the tongue is not fissured. They are of varied 
size, lead a sluggish and mostly nocturnal mode of life, 
and have a slow pace, occurring too only im warm 
climates. 

Order 4. Sarcose Reptiles. 

3547. Feet abnormal, being fin- and wing-shaped, 
adapted for climbing or clmging. They correspond quite 
closely to the three next animal classes. 

Fam. 10. Ichthyoid Reptilia, Herrmg-like — Jch- 
thyosauri. 

All four feet. converted into fins. 
Here belong clearly the monstrous extinct animals, 

which formerly lived in the sea. They had gomphotic 
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teeth almost like the Crocodile.—Ichthyosaurus, Plesio- 
saurus. 

Ham. 11. Typical Reptiles, Salmon-like—Gechos. 
Climbing feet, or retractile claws as in the Cats, and 

perpendicular laminze or plates under the soles, by means 
of which they cling to walls. They usually dwell in 
houses and catch beetles—Chameeleo, Gecko. 

Fam. 12. Ornithoid Reptilia, Pike-like— Dragons. 
Body short and bird-like, with very long neck and a 

long digit, unto which an alary membrane has probably 
been attached. 

Here belong plainly the fossilized species of a single 
genus known by the name of Pterodactylus. They have 
been hitherto discovered in different parts of Europe, and 
probably flew about, like the Bats, by night. 

Order 5. Sensorial Reptiles. 

3548. Teeth wedged into the jaws, toes regular. 
Fam.13. 'Thricozooid Reptilia, Shark-lhke— Crocodiles. 
Feet and toes of equal length, with swimming webs ~ 

between them. | 
The Crocodiles must be without doubt regarded as the 

most perfect Reptilia, on account of their notched teeth 
and regular feet. In many respects they remind us, like 
the Sharks do among Fishes, of the Thricozoa. 

Twelfth Class. 

Neurozoa, Otozoa-— Aves. 

3549. In these animals it is again shown in a striking 
manner, that the characteristic organ is the principle of 
classification. Without recourse being had to the varied 
structure of the head, especially of the beak, the division 
of Birds would not be possible, although the feet fre- 
quently yield good characters. 

3550. The development of the young makes an 
essential distinction upon a large scale, since one great 
body of Birds must be fed as nestlings, whilst the other, 
when scarcely emerged from the egg, runs about and seeks 
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its own nourishment. Although in the lower animals the 
young do not require the assistance of the parents, and, 
on the other hand, those of the Thricozoa are suckled 
for a longer time by the mother; yet still those Birds 
which can, upon issuing from the egg, at once nourish 
themselves, such as the Fowls, Geese, &c., are probably 
the most perfect, for they pass parallel to the upper 
classes of animals, and for the Ostrich to be a Thricozoon, 
there is indeed as little wanting as to the Crocodile. 

3551. There is no doubt whatever that the Natatores 
in every respect, both im the structure of the feet and 
head as also in their mode of living and feeding, repeat 
the Fishes. ‘This opmion the empirical zoologists have 
already adopted from the Physio-philosophy. 

The same may be said of the Gralle or Wading Birds 
in reference to the Reptiles. Their feet, neck, and beak 
are serpentiform, and associated with a frog-like body. 
Their mode of living and feeding is likewise amphibious. 
But these birds pass over so directly into the Fowls, that 
the latter could not be arranged elsewhere, apart even 
from their displaying by their domestication to Man the 
higher grade of understanding, which is manifested for 
the first time im the class of Birds. 

The Bustards and Ostriches are, finally, the highest 
stage of Birds, and form the closest alliance with the 
Thricozoa. 

3552. This point being once settled, it is self-evident 
that the Birds, which do not stand im need of being fed, 
occupy the uppermost place, and consequently the nest- 
Img or parent-fed Birds the lowest, 1. e. the former 
correspond to the Sarcozoa, the latter to the Derma- 
tozoa. 

A. SPLANCHNIC BIRDS.—NESTHOCKER. 

_ $553. Remain, after exclusion from the egg, in the 
nest and are fed; neck and feet short, toes four in 
number and ununited, beak pointed. 

By their short neck, which rarely appears longer than 
the head, these Birds approximate the Reptiles and 
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Fishes, in whom also the head has scarcely separated 
itself from the thorax. 

The uniformity of the feet and toes is likewise an 
inferior character, as it is found in the Dermal Reptiles 
and Fishes ; while in the Sarcose Reptilia and Fishes the 
feet and fins make their appearance in the greatest 
variety, both as regards the form and length of the feet 
themselves, as the structure of the toes; and such is the 
case too in the higher organized Birds. 

The same holds good also of the form of the head, and 
expecially of the maxille and teeth, which are very 
uniform in the lower Fishes and Reptiles, but occur 
under very varied conditions in the upper kinds, exactly 
as in the Natatores and Gralle, in the Galline and 
Struthionidee. 

Order 1. Protozooid Birds—Tenuirostres. 

3554. Bill awl-shaped. 
These Birds present a resemblance to each other, not 

simply in their mode of feeding, since they are collectively 
insectivorous, but also in the slenderness of their form, 
and in the dazzling, varied, sharply defined, and very 
striking colours of their plumage, as well as in their 
habits, for they employ their feet and tail usually for the 
purposes of support, and so climb about the upright 
stems and branches of trees. 
Among them also occur the smallest sized Birds, a 

fact which, compared with a similar one im the Thricozoa, 
indicates likewise their lower grade or rank. 

Fam.1\. Ynfusorial Birds, Zree-ruaners or Creepers. 
Bill awl-shaped, three toes in front—Humming-birds, 

'T'ree-creepers. 
The small size of the Humming-birds seems to render 

them the lowest in rank of the class, and by this means 
the system obtains a point of departure, unto which 
similar forms may be annexed. ‘Their manner of feeding 
is rather a process of lapping, than an actual snapping 
with the bill; their food also, which consists of small 
Beetles and their larvee, requires scarcely any operation 
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of the bill, so that here the cibarial instruments obviously 
rank upon the lowest stage, and remind us of the pro- 
boscis in Flies, Butterflies, and Bugs. 

Fam. 2. Polypary Birds, Woodpeckers. 
Bill straight and chisel-shaped, two of the toes directed 

forwards and two backwards. 
The Woodpeckers stand obviously a step higher, 

because their bill is specially active in seeking out larve, 
and their body is held securely by the toes and stiff tail. 

Fam. 3.- Acalephan Birds, Cuckoos. 
Bill rounded, slightly arched and obtuse; feet scan- 

sorial. 
These Birds are less animated or lively than the pre- 

ceding ones, keep themselves more concealed, and live 
mostly upon caterpillars in warmer countries. Some of 
them lay their eggs in the nests of other Birds. 

Order 2. Conchozooid Birds—Conirostres. 

3555. Bill short, thick, and straight, without a notch, 
three toes directed forwards. 

These Birds usually perch upon branches, without, 
however, being able to walk upon them, since they 
usually hop, and must therefore make an auxiliary use 
of thei wings. ‘They are all of them granivorous, and 
m a condition both to crush the seeds with their strong 
bill, as well as pound them with their fleshy stomach 
or gizzard. 

Their instruments of manducation and digestion are 
therefore perfect, added to which they are so allied to 
the subsequent order of Rapaces, that they could not be 
arranged lower ; probably they ought even to rank higher. 

Fam. 4. Mussel-Birds, Sparrows. 
Bill short and coniform, without bristles; eat simply 

grains. 
Fam. 5. Snail-Burds, Crows. 
Bill long and coniform; eat grains, beetles and flesh, 

and pass gradually over mto the Rapaces. 
Fam. 6. Kracken-Vogel, Parrots. 
Bill very thick and curved. ‘The food consists of 
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grains and fruits.. Their spiritual energies or capacities 
are also more strongly developed. 

Order 3. Ancyliozooid Birds —Dentirostres. 

3556. Bill with a notch; food consists of worms and 
flesh. 

Fam.7. Worm-Birds, Cantores or Songsters. 
Bill tolerably long and_ straight; eat worms and 

berries. 
Fam. 8. Crustacean Birds, Fy-catchers. 
Bill straight, with sharp edges superiorly, point de- 

curved or bent downwards. Their aliment consists of 
insects, which they mostly snap at during flight—Fly- 
catchers, Shrikes, Swallows. 

Fam. 9. Ptilotoid Birds — Rapaces. 
Bill unciform ; seize upon the Sarcozoa with their 

claws. 

B. SARCOSE BIRDS—-NESTFLUCHTER. 

3557. Run about soon after being hatched, and nourish 
themselves. Bill and feet very varied, the former being 
‘mostly obtuse. 

These Birds do not fly much nor hop, but walk, run, 
or swim. In them are found all the diversities of bill 
and feet; the latter are mostly placed far back, so that 
the body i is usually directed upwards. 

Their food also is very varied, consisting of seeds, 
grass, fruits, worms, and flesh. 

Order 4. Sarcose Birds. 

3558.. Neck long, i. e. much longer than the head 
and bill, frequently longer than the body. 

Fam. 10. ¥Fish-Birds, Vatatores. 
Natatory feet short. 
Mostly large Birds, which live upon fishes, worms, 

and many of them even upon herbs. Their bills are so 
varied, that they could represent several families, a fact 
which likewise speaks in favour of their higher position. 
It may be regarded as an instructive hint, that animals 
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occupy a higher rank, if in them a richness or variety 
of forms is to be perceived. ‘This is the case throughout 
the Thricozoa. The Natatores, through the structure 
and posterad insertion of their feet, through their closely- 
set plumage, which frequently presents short and scale- 
like feathers, by their swimming and diving, and lastly, 
through their fish-catching, approximate as closely to the 
structure and mode of living of Fishes as it is possible 
for a Bird to do, while still retaining the characters of 
its class. Many row even with the wings, and conse- 
quently use them as veritable fins. 

Fam. 11. Reptilian Birds, Gralla or Waders. 
Legs, neck, and bill very long. 
These Birds are a lively image of, or a composition 

from, the Reptilia, having a Frog’s body with its long 
feet, and a Serpent’s neck with a Tortoise’s head. 

They wade about in marshes to catch worms and — 
fish; have also bills of very varied structure, yet gene- 
rally very long and slender, being in some cases naked, 
in others covered with a skin. 

Fam. 12. Typical Birds, Galline. 
Bill and legs shorter, the former being arched, the 

latter armed with strong toes for scraping. 
Feed usually upon grains and worms, and live in 

situations. The Marsh-hens pass at once into the true 
Fowls, and these are attached, like as is no other family, 
through their capacity for domestication, to Man. 

Order 5. Sensorial Birds. 

3559. Run only, cannot fly. 
Fam. 13. Thricozooid Birds, Bustards. 
Fowls with long legs and mostly diminished toes— 

Bustard, Cassowary, and Ostrich. 
These Birds have mostly such shortened wings, that 

they cannot elevate themselves from the earth. In the 

Cassowary we find, in place of the primary feathers upon 
the wings, five barbless quills like so many claws. ‘The 
Ostrich has a pelvis closed in front like the Mammalia. 
It has not incorrectly been compared with the Camel, . 
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since the Ruminant animals in general have many resem- 
blances in common with Birds, especially in the develop- 
ment of the horny substance, which obviously agrees 
with the feathers. 

Thirteenth Class. 

Aistheseozoa, Opthalmozoa—Thricozoa. 

3560. All the senses perfect, five digits; the face : 
covered with skin and flesh, the body with hairs; 
mammee present. 

3561. The Thricozoa combme im themselves all the 
animal classes, and indeed, so far as the development by 
orades makes no distinction, in equal proportion. 

The differences are in no class therefore so numerous 
and so strongly pronounced as in this; and yet one is in 
more doubt almost concerning the rank of the families 
than in the former classes. It turns out, therefore, that 
they are not treated according to sound or solid principles, 
but that these, after the manner in which Natural History 
is still prosecuted, are despised. | 

Upon viewing superficially the groups of Thricozoa, it 
is certainly difficult to determine, which are the lowest 
families, although the wppermost ones are very well 
known; so that here matters are the reverse of what 
they were in Plants. In the case of Birds the empirical 
inquirer into nature knows neither which are the upper, 
nor which the lower groups; while in the Reptiles and 
Fishes he fares still worse. 

It is pretty generally conceded that the Wales are 
the lowest in pot of rank, because their posterior feet 
are wanting, and in this they certamly do depart. the 
most from the usual or normal form of the Thricozoa ; 
yet still it is just these animals which form the proper 
starting-poimt for the present class. Even the empirical 
naturalists here begin to employ physio-philosophical lan- 
guage, and designate these animals by the title of Fish-like 
'Thricozoa. But, if they repeat the Fishes, then there 
must be Thricozoa, which stand or rank below them, and 

a tat etit 
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pass parallel to the Dermatozoa. Which these latter 
are, is not indeed to be declared until the other groups 
have been separated and brought into their proper station 
or place. 

If once there are Ichthyoidal there must also be 
Herpetoidal or Reptile-like Thricozoa. Now, if the 
Whales correspond to the former, then the serial arrange- 
ment of the latter kinds is readily enough decided. To 
the Whales no other animals admit of bemg annexed but 
the Swine-like genera, such as the Hippopotamus, Pig, 
and Elephant, which, through their muscular mass, almost 
naked skin, and residence in marshy situations, agree very 
closely with the Reptilia. 

In the next place come the ‘Rumsnidisticr, to take their 
site opposite the class of Birds, with whom they corres- 
pond in their susceptibility to domestication, large ears, 
fine sense of hearing, and timid disposition. The horns 
must be regarded as the obscure metatype (nachregung) 
of the feathers. ‘These three families may be aptly termed 
Ungulata or Hoofed-animals. 
Were matters to fare simply thus, then the center- 

buildmg of this class would stand firm, and it would 
consequently not be difficult to say which animals stood 
below and which above it. For to the Apes are allied 
the Bears, to these the Dogs, Cats, and Martens, and to 
the latter again the Seals; all would rank above the 
Ungulata or Hoofed animals, and represent the proper or 
typical class of Thricozoa. 

But the Thricozoa are Aisthetic or Sense-animals, and 
consequently the upper families must pass parallel to the 
organs of sense, if the lower correspond to the anatomical 
systems. 

Now, if the eye has attained its maximum development 
in Man, the same must be said of the ear m the Apes, of 
the nose in the Bears, of the tongue in the Carnivora, and 
of the skin in the Seals. 

Having so disposed of these, the only remaining 
Thricozoa are the Bats, Shrews, Moles, Marsupials, Sloths, 
and Rodentia. 

In common parlance we compare the Bats with the 
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Birds on account of their wings, unto which may be 
further added the large size of their ears. Their close 
relation, however, with the Shrews and Rodents assigns 
them a lower rank. ‘They must be placed parallel with 
the Ptilota or Flies. The dental formula of the Bats re- 
sembles too so strikingly that of the Shrews that a rusty- 
grown prejudice can alone place the former in the neigh- 
bourhood of the Apes. They have obtained this post, 
without doubt, simply because they have but two mammae, 
and these placed upon the chest. 

The Moles cannot be removed from the Shrews. 
The choice of position now remains between the Mar- 

supials and Rodents. And to determine this point can- 
not prove difficult, for every one will place the former 
above the latter on account of their size, more perfect 
dental formula, and the hands, upon whose model the 
hind-feet have been in many species formed. ‘To the 
Marsupials are annexed the Sloths, because several of 
them still possess marsupial or pouch-bones. 

Viewed in this and in every other respect, the Rodentia 
stand or rank the lowest; and since the members of this 
family are much more numerous than those of any other, 
we may conclude that they fill up several families of the 
asarcose animals. 

3562. The series would accordingly be as follows ; first 
of all Rodents, then Sloths and Marsupials; with Moles, 
Shrews, and Bats, all as the repetition of the Dermatozoa. 
They are all Myoidal or Mouse-like mm character. Next 
come the Whales, Pigs, and Ruminants as the repetitions 
of the Fishes, Reptiles, and Birds. 

The Carnivora with the Bears, Apes, and Man, as 
being the proper representatives of the senses, conclude 
or wind up the list. They alone have a regular dental 
formula. We have thus— 
I, Splanchno-Thricozoa ; Mice, Edentata, Marsupialia, Shrews and Bats. 

II. Sareo-Thricozoa; Whales, Pachyderms, Ruminants. 

III. Aisthesio-Thricozoa, Carnivora, Seals, Bears, Apes and Man. 

3563. It is here shown, just as distinctly as in the 
series of the classes, that no simple scale exists in the 
history of development, and consequently in the arrange- 
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ment of animals. ~The Mouse-like species stand off from 
the rest, and then follow the entirely different Ungulata 
with the Pigs and Ruminants, which once again diverge 
in like manner, and make room for the development of 
the Seals, which then proceed through the Dogs, &c., in 
a less interrupted series up to Man. 

He who marvels at this, let him take and set the table 
of the class-series before his eyes, and he must give utter- 
ance with us to the following words; namely, that the 
lower animals diverge or turn aside, and the entirely dif- 
ferent Fishes, Reptiles, and Birds follow, which, once 
again diverging, make room for the development of the 
Thricozoa, or, in other words, the ‘Compendium Ani- 
malium.” A perfect parallelism is thus found to exist 
between the classes of animals generally and the families 
of Thricozoa; but no linear or continuously progressive 
connexion is discoverable between one set and the other; 
but an appearance by fits or starts of new forms, just as 
the systems and organs also are not gradually evolved 
metamorphoses of one system, but sudden productions 
en avant ” with new tissues, forms, and functions. ‘The 
animal system is a multifariously-constructed temple, 
with its nave, choir, chapels, and towers, while these again 
are present with the whole diversity of forms, which 
belongs to them in their several characters or bearings. 

A. SPLANCHNO-THRICOZOA——PFOTENTHIERE, MAUSARTIGE. 

3564. Small animals with irregular set of teeth ; four 
feet with claws. The regular set of teeth has included 
all kinds of teeth, and with them four or six incisors. 
A set of teeth is irregular, which has more or less than 

the ordinary number of incisors, in which moreover one 
or the other kind of tooth is wanting, or if it is separated 
by a breach or interspace. 

The small Thricozoa divide into three orders. 
The one have blunt uniform molars, two rodent or 

enawing-teeth, and no canines— Rodentia. 
The others have, one might say, a wholly aberrant and 

confused dental formula, there being at one time too few, 
Al 
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at another too many teeth; molars uniform, with per- 
fectly irregular incisors and canines—Sloths, Marsupials. . 

Others, lastly, have a tolerably regular set of teeth, 
presenting quadriacuminate molars, mostly small canines, 
and rodent-like incisors—Shrews and Bats. 

Order 1. Gedarm-, Eyer, Schleimthier-Haarthiere— 
Rodentia. 

3565. Rodent teeth, without canines. 
The dental formula of the gnawing Rats and Mice is 

so varied, and so devoid of influence upon their bodily — 
structure and mode of life, that all attempts to arrange 
these animals in accordance with it have failed. 

3566. The lower position of the Rodentia admits of 
being easily proved by taking to our aid the meaning of 
the dental system. ‘The splanchnic or visceral teeth 
obviously rank lower than the membral teeth. Now, it 
so happens that the anterior teeth are m the Rodentia 
the principal organ, not only of the dental formula, but of 
the entire animal. Without gnawing-teeth the Mice 
could not maintain their existence, much less their cha- 
racter. ‘They thus depend wholly and solely upon the 
visceral teeth, and are consequently the lowest Thri- 
coz0a. 

In addition to this comes their small size, which is by 
no means acharacter to be despised, and one to which all 
naturalists pay regard, even while they keep it, upon the 
other hand, in the background ; or else they must place 
the Elephant below the Field-mice. 

3567. I divide them, as well according to structure as 
habit, into three groups. The one has the front and 
hind feet of equal length, with blunt claws for digging. 

The other has similar feet, with sharp claws for 
climbing. 

Lastly, the third has the hind feet longer than the fore 
for leaping. 

Fam. \. Ynfusorial Thricozoa— Wiihinduse. 
Eyes and auditory conch feebly developed, feet for 

scraping, tail lax ; live always under the ground, and eat 
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roots and grains—Spalax, Rat, Common and Field-mouse, 
Beaver ; mostly only three molars. 

Fam. 2. Polypary Thricozoa— KZettermiéuse. 
Eyes, ears, and tail large, the latter being stiff and 

hairy, claws pointed ; live mostly upon trees, eating nut- 
_ kernels and fruit; usually four molars—Squirrels. 

Fam. 3. Acalephan Thricozoa—Laufmiuse. 
Eyes and ears large, tail hairy, hind feet longest, 

claws obtuse, lamellar or plicated teeth; live upon the 
surface of the earth and eat grass—Hares and Guinea- 
pigs; mostly more than four molar teeth. 

Order 2. Ader-, Geschlechts, Schalthier-Haarthiere— 
Kauméuse. 

3568. Teeth and toes deviating completely from those 
of every other order ; nor in a less degree the method of 
propagation. 

In some instances all the teeth are wanting, in some 
they exceed the ordinary number, and are quite uniform ; 
sometimes the lateral teeth only are similar, but in this 
case there are no canines and incisors; or else there are 
canines with more than six incisors, or also with rodent 
‘teeth. 
» In like manner the toes are irregular; the one kind 
being disproportionately large and the other absurdly 
small ; some are for the most part wholly connate; in 
many cases there are hands posteriorly. The claws also 
are in some instances obtuse, in others sharp for climbing, 
or else asymmetrically large and unciform. Hands 
adapted for swimming or flight also occur. 

Fimally, the sexual parts are quite aberrant, being 
mostly very large and singularly formed; the mammez 
frequently lodged in a pouch, or at least furnished with 
marsupial bones. The young are born as naked and im- 
moveable embryos, and suckled for a very long time. 

All this reminds us of the Conchozoa or Shell-animals 
as doth also their unusual covering of belts, scales, spines 
and long hairs. 

Fam. 4. Mussel-like Thricozoa, Sloths. 

Lateral and canine teeth equal in size and obtuse, in- 
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cisors mostly wanting, and occasionally all the teeth ; claws 
very large and curved—Ornithorynchi, Ant-eaters, Arma- 
dillos and Sloths. 

Fam. 5. Snail-like Thricozoa, Herbivorous Marswpyals. 
Rodent teeth, usually with stunted proximal and 

canine teeth, lateral teeth level; toes mostly connate and 
very unequal; they live in the Old World upon roots, 
grass, and fruit— Wombat, Dasyure, Kangaroo, Opossum. 

Fam. 6. Kracken-Haarthiere, Carnivorous Marsupials. 
Mostly more than six incisors, triangular molars and 

large canines ; live in the New World and in Australia, 
eating worms, insects, eggs and flesh—Vulpine Pha- 
langer, Phascogale, Beutelratze. : 

The abnormal structure of the sexual parts reminds us 
of the same relation in the Snails and Kracken. 

Order 3. Lungen-, Fell-, Ringelthier-Haarthiere— 
Raubmiuse. 

3569. Molar teeth mostly quadriacuminate, with a 
break in the series, canines and pointed incisors, or 

rodent teeth with lateral incisors, five toes; live upon. 
worms and insects. 

Fam. 7. Worm-Thricozoa, Moles. 
_ Claws, sharp incisors or rodent teeth, with lateral 
incisors or false molars; live exclusively under the earth, 
and cast up the mould. 

Fam. 8. Crustaceous Thricozoa, Shrews. 
Paws, rodent teeth, with small lateral incisors and 

canine teeth. Many burrow passages without throwing 
up the soil. | 

Fam. 9. Ptilotal Thricozoa, Bats. 
Alary membrane between the feet and anterior digits ; 

pointed canine and incisor teeth. 

Order 4. Sarco-Thricozoa— Ungulata. 

3570. Body large and heavy; teeth stunted, molars 
uniform, tolerably obtuse ; feet fin- or hoof-like; mostly 
udders, rarely mamme. 

Fam. 10. LIchthyoid Thricozoa, Whales. 
Skin naked ; no hind feet ; two horizontal caudal fins ; 
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toes of the anterior feet surrounded by a common skin ; 
no auditory conchs ; posteriorly two udders. All live in 
the sea. 

It is hardly necessary, in speaking of the Whales, to 
direct attention to their monstrously-developed osseous 
system and large fleshy tongue, as also to their corre- 
spondence with Fishes in the entire form, manner of liv- 
ing, and imperfect nose. Their head is still confluent 
with the neck, the teeth are horny plates of coalesced 
hairs, or uniform simple points, as in Fishes. Most of 
them have even dorsal fins; the two udders are hardly 
separated from the sexual parts. 

Fam. \\. Reptilian Thricozoa, Pigs. 
Four feet with hoofs ; canines and mostly also incisors ; 

stomach simple, do not ruminate—Nylghau, Pig, Ele- 
phant, Rhinoceros, Horse. These animals love the 
marshes, and are through their mode of living, as also 
their form, similar to the larger Reptiles ; or, im other 
words, through their colossal skeleton, with prepon- 
derating muscular mass, they are Myozoa, through the 
proboscis or snout, Rhinozoa. 

Fam. 12. Ornithic Thricozoa, Ruminants. 
Toes bifid, surrounded by a hoof; above there are 

rarely incisor and canine teeth ; udders behind; stomach 
fourfold; they ruminate. The horn-formation indicates 
a relationship with feathers; the want of icisor teeth, 
large ears, and timidity of disposition that of the family 
with the class of Birds. 

Both families enter into connexion with the Whales 
through the size of their body, the structure-of their feet, 
form of the head and disposition towards water and mud. 
They are quadrupedal Whales, which have come out of 
the water, and adopted a manner of living like the Am- 
phibious Reptiles and Grallatorial Birds. 

Order 5. Aisthesio-Thricozoa— Unguiculata. 
3571. Here for the first time an equiponderance of 

the sensorial organs makes its appearance and along with 
it therefore a resemblance between the animals, which is 
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no more interrupted by such strange or odd forms, as 
in the preceding orders. 

All of them have divided toes with claws or nails, 
and all kinds of teeth with multiacuminate enamelled 
molars. : 

3572. No doubt can exist about the animals belong- 
ing to the present order; they are the Apes, Bears, and 
Carnivora generally, as Seals, Cats, Dogs, Martens, and 
such like beasts. 

I also cherish no doubt concernmg the rank of the 
two first families, namely, the Apes and Bears, although 
they have been separated in a strange manner by the 
interposition of the Bats and likewise the Shrews. At 
some future time one will not believe that the Bats and 
Shrews were once placed next to the Apes. 

3573. Doubt, however, may exist concerning the rank 
of the Carnivorous or Rapacious animals; so that here 
the principles of our philosophy must be brought to bear 
im our behalf. I regard then these animals as the high- 
est representatives of the sensorial organs. By this step 
three families at once take their proper positions, viz. : 

Man upon the station or rank of the Hye. 
The Apes on that of the Ear. 
The Bears upon the post of the Nose. 
Difficulties are consequently presented in regard only 

to the Rapacious animals, but which are removed, so soon 
as the three families just named are parallelized with the 
others thus : 

Bone, Tongue, Whales. 
Muscles, Nose, Pigs—-Bears. 
Nerves, Ear, Cattle—Apes. 
Senses, Eye—Man 
Now the Seals range of themselves next the Whales. 
There are thus left the Rapacious animals proper, 

which as Dermatozoa or Sentient animals must conse- 
quently correspond to the Splanchnozoa. In favour of this, 
evidence is afforded not only by the particular use made 
of their feet, but their great number also, which can admit 
of comparison with no mdividual family or order. 
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Now, however, there are three orders of Murine 
animals. 

1. Rodent Mice—the Rodentia proper. 
2. Chewing Mice—the Sloths and Marsupialia. 
3. Rapacious Mice—the Moles, Shrews, and Flitter-mice, or Bats. 

In like manner do the rapacious Carnivora divide into 
three groups. 

1. The mostly sneaking and scansorial Martens and 
Viverree. 

2. The sneaking and fossorial Skunks, Gluttons, and 
Badgers, with soles and blunt claws. 

3. The high-legged Digitigrades, as Dogs, Hyzne, 
and Cats. 

As I have given up the dental formula in the Rodentia 
as a means of division, so now it seems to me that it 
must be abandoned also in the Beasts of Prey. The 
whole appearance of them and their mode of living, which 
is still the main point in view, obviously directs us more 
towards consideration of the feet, than of the dental for- 
mula. ‘The Marten or Weasel kind were formerly com- 
pared with the Mice, and called on that account Mustela. 
They cannot be regarded otherwise than as the lowest 
in rank. 

Unto them are obviously annexed the short-legged 
Civets, despite their cunoidal set of teeth. Many have 
half soles or pads under the feet. With these again the 
Fox-like animals, notwithstandmg their viverrine dental 
formula, enter into alliance. I believe that I have rightly 
parted the Badger from the Bears, and rightly done it too 
in this place. 

The highest are without doubt the Dogs, Hyzenas, and 
Cats, with their long and upright legs, not to speak of 
their mental faculties. We accordingly obtain the follow- 
ing arrangement. 

| Fam. 13. Dermal Thricozoa—Carnaria. 
Allkinds of teeth included ; six broad incisors, a longer 

canine, two to three small false molars, a large carnivo- 
rous tooth and large Querzahn, and frequently also the 
Kornzahn. Mostly five separated toes, with nails resting 
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upwards, and either sharp or obtuse feet, occasionally 
soled. They eat flesh, mostly that of warm-blooded 
animals, and kill their prey themselves. 

Alliance\. Rodent-like Unguiculate Animals—Schleicher. 
Feet short and oblique, mostly sharp claws without 

entire soles. 
1. Mole-like Animals—Martens. 
Sharp claws without soles, and no Kornzahn—Mar- 

tens and Otters. 
2. Squirrel-like— Civets. 
Sharp, curved, and mostly retractile claws, superiorly © 

the Kornzahn—Civet, Paradoxurus. 
3. Leporine or Hare-like—Ichneumons. 
Straight claws with half soles—Ichneumon, Ryzeena. 
Alliance 2. Kaumausartige—Fossores. 
Large and straight claws with soles, no Kornzahn. 
1. Sloth-like Animals—Mephitic Animals. 
Dental formula, like that of the Marten— Skunk, 

Mydaus. 
2. Wombat-like—Gluttons. 
Dental formula, like that of Marten, but behind the © 

carnivorous is a small tubercular tooth which is wider, 
being broader than long. 

3. Opossum-like—Badgers. 
The tuberculous tooth larger than the carnivorous 

tooth, and nearly quadrangular. 
Alliance 3. Raubmausartige—Digrtigrada. 
Legs high and upright ; no soles. 
1. Mole-like—Dogs. 
Claws blunt, the Kornzahn both in upper and lower 

aw. 
2. Shrew-like—Hyenas. 
Claws blunt; no Kornzahn but a small Querzahn. 
3. Bat-like—Cats. 
Claws sharp, curved, and retractile; no lower tuber- 

cular tooth, but a small upper one. 
Fam. \4. Lingual Thricozoa, Seals. 
Feet fin-shaped, the hinder pair stretched out, dental 

formula complete, but the lateral teeth tolerably even, and 

a eS eee 
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six or four incisors ; tongue mostly somewhat slit. They 
correspond to the Whales. 

Fam. 15. Nasal Thricozoa, Bears. 
Nose elongated into a snout, walk upon soles; all kinds 

of teeth, of which, however, the carnivorous or tearing 
tooth is similar to the grinders, six incisors. 

The slower gait, originating from their walking on the 
soles of the feet, with the less pomted molars, assign to 
these animals a less rapacious habit of livmg. They 
therefore kill no large animals, and are satisfied with 
worms and even roots, fruit, and honey. They repeat the 
Pigs. 
Cie: 16. Nasal Thricozoa, Ayes. 
The ears begin to acquire the human form, as do even 

the teeth; never more than four incisors, but a longer 
canine ; hands both fore and aft. 

These animals live upon fruits and beetles, and are by 
their scansorial feet destined to live upon trees. Their 
varied, piping, and sonorous cry is a property of the 
sense of hearing, and along with it the larynx also usually 
obtaims a stronger amount of development. 

3574. It seems that every family of Thricozoa contains 
five genera, and that these accord with the organs of 
sense. In many families this relation is at least striking, 
e. g. 

Among the Pigs the Elephant is obviously characterized 
by the nose, the Hippopotamus by the skin, the Pig by the 
dental system ; and thus by the sense of taste, the Rhimo- 
ceros by large ears, the Horse by the eyes, thus 

1. Skin ‘ : , Hippopotamus. 
2. Tongue : . Pig. 
3. Nose. : : Elephant. 
4. Har ; ‘ ; Rhmoceros. 
5. Eye : : : Horse. 

In like manner do the Ruminantia or Cattle become 
distinctly marshalled according to the five senses. The 
Camel recedes from the others by its simply uplying 
hoofs, the Musk-deer by its monstrous canine; the Goat 
is distinguished by its fine sense of smell, and the Giraffe 
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by its large ears, the Ox by the large and beautiful 
eye, thus 

1. Hautrind : , Camel. 
2. Zungen- ’ . Musk-deer. 
3. Nasen- . . Goat. 
4. Ohren- . . . Giraffe. 
5. Angen- ; . Ox. 

In the Bears also we are confronted by this principle 
of classification. 

The Skin-bear is the Common Bear. 
The Tongue-,, is the Raccoon. 
The Nose- ,, is the Nasua. 
The Ear- __,, is the Arctitis. 
The Eye- __,, is the Cercoleptes. 

After this principle had been so strikingly verified in 
several families, I proceeded with confidence also to those 
which were more difficult, and it resulted that each con- 
sists only of five genera severally distinguished by the 
predominance of some one organ of sense. This method 
has been carried out throughout my “ Allgemeine Natur- 
geschichte.”’ 

Fam.17. Ophthalmozoa, Maza. 
Superiorly or in front hands, inferiorly or behind soles. 
3575. Here all the senses enter for the first time into 

a state of perfect equiponderance or proportion. Skin 
naked, and therefore a perfect organ of feeling ; feet and 
hands differently constructed for progression and mani- 
pulation ; tongue and lips fleshy, while the latter have 
hitherto been only tegumental; all the kinds of teeth 
different, but still very similar, bemg of equal height 
and nearly equal size; nose elevated by its whole length 
from the face, and fleshy ; ears oval, laid close against the 
head and having regular windings or convolutions ; eyes — 
directed forwards, with perfect eyelids, and moveable in 
all directions. 

3576. Man by the upright walk obtains his character, 
namely, that of bodily freedom, for his hind feet take 
the place of all the four feet of other animals, by which 
means the hands become free and can achieve all other 
offices, the feet alone serving to support the body. 
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He is the only animal that surveys with the axes of 
the eyes borne parallel the most extensive horizon. All 
animals whose eyes look higher up or above the ground, 

as the Horse, Elephant, Ostrich, and such like creatures, 
have eyes directed sideways. 

3577. With the freedom of the body has been granted 
also the freedom of the mind. Man sees everything, 
the whole universe, while the animals can only view 
individual parts thereof, two of these even invariably 
appearing different, so that the images seen by them are 
never reduced to unity. 

3578. There is only one human family, only one 
human genus, and only one species ; and this just because 
Man is the whole Animal Kingdom. 

3579. But yet there are five kinds or varieties of Men, 
according with the development of the sensorial organs. 

. The Skin-Man is the Black, African. 
. The Tongue-,, is the Brown, Australian—Malayan. 
. The Nose-_ ,, is the Red, American. 
. The Ear- __,, is the Yellow, Asiatic—Mongolian. 
The Eye- __,, is the White, "European. ork 08 to 

Co-arrangement. 

3580. The classes of Sarcozoa pass or rank parallel to 
each other in the following manner : 
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3581. By the accompanying table the parallelism of 
the different families is recognized, as well as their 
remaining relationships, both among themselves as also 
with the Asarcous animals, if their table at p. 614 be 
compared with it, and which could not for want of room 
be inserted here. 

3582. It is, moreover, proved from this table that the 
classes stand one above the other, but yet that each 
recommences from below, so that the lower animals of 
a higher class are more stunted or rudimental than the 
upper ones of a lower class. Thus the Salamanders are 
more rudimental, that is, they have organs more imper- 
fect than the Sharks; the Tree-creepers are more rudi- 
mental than the Crocodiles, the Mice than the Fowls and 
Bustards. 

Nevertheless these stunted animals stand higher than 
those of the lower classes, because they are characterized by 
a higher organ. 

What holds good of the classes holds good again of 
the orders and families also. The lower animal of a 
consecutive family is again more rudimental than the 
upper one of the antecedent family. ‘Thus the Orni- 
thorynchus is more rudimental than the Beaver, the 
Shrew-mouse more rudimental than the Opossum and 
such like creatures. 

In the highest families the equiponderance is first 
restored, and the lowest Man is still higher than the 
uppermost Ape. 
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IV. PSYCHOLOGY. 

FUNCTIONS OF THE ANIMALS. 

3583. The present section treats concerning the func- 
tions of the Whole animal, just as the preceding one did 
of those belonging to individual organs. It is at bottom 
the psychological part of Physio-philosophy. The func- 
tions are so numerous and difficult also to arrange, that 
I place this section here, to point out rather its situation 
than to follow out or trace its development. 

3584. All the functions of an entire animal are 
spiritual or sensorial functions ; at least they are condi- 
tionated by the senses, and I will also speak of them 
only in this respect. The mechanical and chemical 
functions have been already comprehended in the physio- 
logical part. The senses only make their appearance 
gradually in animals, and with them also the spiritual 
functions. 

A. FUNCTIONS OF THE DERMATOZOA. 

1. Enterozoa or Oozoa. 

3585. These animals are governed chiefly by a passive 
sense of feeling, from their consisting for the most part 
of a naked, homogeneous, and gelatinous integument, and 
living in water, an element wherein the other senses can 
be but slightly active. 

3586. Their sense of feeling stands upon the lowest 
grade, since it is only the sensibility of the tegument, 
there being no articulated organs of touch, so that it 
consists only in the discrimination of an opposing object. 

The ability or power to discriminate is not yet con- 
sciousness ; for unto this a reflexion upon the object 
discriminated is necessary. 

The Infusoria, Polypi, and Acalephe, simply feel that 
something else is there, but they are so completely 
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imprisoned in this feeling that they are unable to submit 
the same to an internal process of comparison. 

3587. By reason of this inability to compare their own 
feelings, not a trace is left unto them of internal change ; 
so that these creatures are truly devoid of memory or 
recollection. 

The Infusoria have only sensation, nothing else ; they 
are therefore in ceaseless motion. ‘They are actually 
capable of nothing but moving and eating. Of all other 
spiritual functions they are utterly devoid. 

3588. Their spiritual life is in some degree a mes- 
meric condition. Destitute of the senses of seeing, hear- 
ing, smelling and tasting, they feel every thing, or, properly 
speaking, perform all these functions at one and the same 
time, and by one organ, the visceral mass. By mesmerism 
they find their food, perceive the light, and become 
transparent unto themselves, just as they are really in a 
physical pomt of view. For they are only viscera or 
visceral nerves. 

Development of the Mind. 

3589. The mind, just as the body, must be developed 
out of these animals. The human body has been formed 
by an extreme separation of the neuro-protoplasmic or 
mucous mass. So must the human mind be a sepa- 

ration, a memberment of infusorial sensation. 
3590. The highest mind is an anatomized or dismem- 

bered mesmerism, each member whereof has been con- 
stituted independent in itself. 

The skeleton of this dissected mind, when scientifically 
represented, would be the science of the mind, i. e. 
Philosophy, properly so called. 

Pneumato-philosophy is the likeness of Physio-philo- 
sophy. For spirit is only the tension of nature, and> 
nature only the spirit set in motion. 

The philosophy of spirit must develop itself out of the 
philosophy of nature, as doth the flower out of the stem. 
For nature is the spirit analyzed and at rest, which we 
can handle at our pleasure. It does not appear only 
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for an instant; but as stone, air and such like entities, 
abideth alway, as if to solicit and preserve us for its 
investigation. 3 

A Philosophy or Ethicks apart from Physio-philosophy 
is a nonentity, a bare contradiction, just as a flower 
without a stem is a non-existent thing. 

3591. As many essential members as Physio-philoso- 
phy hath, mto so many must Pneumato-philosophy also 
divide, and this too so exactly that the two shall cover 
each other. 

The reason why one has hitherto rambled about in 
Pneumato-philosophy without ballast and without 
compass, depends solely upon the disregard which has 
been paid to the science or knowledge of Nature. It is 
in fact not difficult to understand how impossible it must 
be, from observations made upon the rapidly evanescent 
phenomena of the spirit, to thence abstract a system of 
the laws in conformity wherewith this spirit manifests itself 
or acts. Spirit is nothing different from Nature, but simply 
her purest outbirth or offspring, and therefore her symbol, 
her language. With such a basis as this, we shall no— 
longer pursue the igues fatui of the mind, but first of all 
endeavour to banish them into the provinces or realms 
of Nature, and there co-ordinate them in conformity with 
her laws; then for the first time shall we recognize the 
flaming lights of the mind and the divine voices, which 
all matter proclaimeth through the speech of Man. 

He, who were once in a condition to reveal or disclose 
this conformity of Nature’s phenomena with those of 
Spirit, will have learnt the philosophy of the latter. 

2. Functions of the Vascular or Sexual Animals. 

8592. These animals are no longer merely sentient, 
<clairvoyant’ Acalephee, because, in addition to the nervous 
mass, they are provided with other systems, such as 
the sexual and vascular, with the special organs of diges- 
tion and taste. 

These three or four organs must also resolve them- 
selves into three spiritual functions ; the vascular system 
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furnishes special organs of feeling and therewith a volun- 
tary sense of feeling; the intestine and chiefly the liver 
is now the cardinal organ, and will therefore execute 
the mesmerically percipient functions. 

3593. In the liver the faculty of anticipation and fore- 
sight, with melancholy, choleric passion, and anger, 
appear to reside. Encephalic thought is reflected in it. 

The liver is the soul in a state of sleep, the brain is 
the soul active and awakening. In it the spirit broods 
unconsciously for years, and then breaks forth fearfully, 
as capriciousness, tyranny and sorrow, but also as earnest- 
ness and strength. 

Circumspection and foresight appear to be the thoughts 
of the Bivalve Mollusca and Snails. 

Gazing upon a Snail, one believes that he finds the 
prophesying goddess sitting upon the tripod. What 
majesty is in a creeping Snail, what reflection, what 
earnestness, what timidity and yet at the same time what 
firm confidence! Surely a Snail is an exalted symbol of 
mind slumbering deeply within itself. 

The old artists must have felt this signification, as in 
many of their representations they have introduced a 
Snail. One can hardly thmk, that in so doing they 
wished to express such common ahd lascivious ideas, as 
are at present manifested openly or seeretly by our daily 
enjoyments. 

3594. The intestine must moreover be concerned with 
the sense of taste. Taste, however, leads to voracity, 
gluttony, daintiness, sluggishness and drowsiness. 

3595. Taste in union with the sexual function is the 
expression of venery or lust. 

This is indicated by the secretion of slime, by the 
monstrous size too of the sexual organs, and by their 
androgynism, which enables either individual during 
copulation to enjoy the delicious feeling, belonging to the 
male and female, either at once or alternately. Their food 
also appears to be selected from a feeling of desire. 

Circumspection in feeling, dainty voracity, and immo- 
derate lust appear to constitute the spiritual character of 
the Malacozoa, especially of the Snails. 42 
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3. Functions of the Respiratory or Arthric Animals. 

3596. The Insect is mainly an aerial and motor organ, 
and therefore its spirit is also of an aerial and motor kind. 

The respiratory process produces strength, and this 
again courage, both which are the distinguishing proper- 
ties of Insects. The Insect is the strongest and boldest 
animal upon the earth. 

Health, plenitude of life, generosity, nobleness, and 
heroism dwell in the thorax. 

3597. But besides these virtues the spirit of the 
thorax is also that of smell. Insects have an excellent 
sense of smell, the spirit of which is cumningness and 
treachery, wherein no animal will easily surpass them. 

3598. The Insect has moreover a spirit of motion or 
versatility of the tactile sense, which is displayed in the 
representation of symmetrical figures. This faculty pro- 
ceeds especially from the creative sexual functions—as 
mechanical or artistic instinct. 

All spirit of motion launches out mto mechanical m-- 
stinct. It disappears in all classes of animals, which 
chiefly correspond to the sex and belly, as, e. g. in Fishes 
and Reptiles. On the other hand, in the moveable 
thoracic animals or Birds, the mechanical instincts at 
once re-appear. 

Mechanical instinct and dexterity of limbs run parallel 
together. 

The dexterity of the limbs taken up into the spirit is 
an art-sense. 

B. FUNCTIONS OF THE CEPHALOZOA. 

3599. Here the head is for the first time placed in 
a perfect condition, and hence an antagonism arises for 
the first time between head and trunk. 

The Cephalozoon no longer distinguishes nature and 
self only like the acephalous and amnemonic animals ; 
but it distinguishes even its body from its head, because 
the Fish has begun to be a double animal. 
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3600. The Cephalozoon hath consciousness ; consci- 
ousness of its condition, of its body, but not of its head 
and the operations therein. It has xo self-consciousness. 

3601. As soon as an animal contemplates a part of 
its body, of its world, and hath consciousness in a general 
sense, it has also memory. For memory is a repetition 
of z¢s own condition, not the reiterated feeling of a foreign 
object. 

The Acephalous or anencephalic animals have there- 
fore no memory, because they live only in opposition 
to the world, but never in antagonism to themselves. 
Every perception is therefore a new one for them, because 
it is always an actual object which excites them. Whe- 
ther Insects have memory, has not yet been made out. 

3602. The brainless animals have no ideas, and na- 
turally so, because they have no consciousness. 

It would appear likewise that they do not feel pain. 
The Cephalozoa have ideas, and quite certainly pains, 

because they become partly an object unto themselves. 

4. Functions of the Osteo- or Glossozoa. 

3603. The Fish’s head is the lowest, and therefore 
its mind also will manifest only the first function, that 
ranks above the mind of the Acephalozoa, the memory. 

With this memory, however, all the spiritual functions, 
exhibited by the preceding classes, but chiefly mes- 
merism, have been bestowed. 

3604. Fishes are again provident, zealous animals, 
that, drawn together by mysterious bands, make the 
longest voyages, wherein they ascend and descend rivers, 
knowing how to find their prey over miles in extent. 

All the mechanical instincts are, on the contrary, obli- 
terated in them, as being fingerless, finned animals. Their 
principal business is propagation—Pelvic animals. 

3605. Gluttony is the principal character of the 
Glossozoa, in so far as taste stands upon the lowest 
stage. ‘Touch and taste are only motion and deglutition. 

Smell becomes evidently stronger. 
The ear still ranks upon the lowest stage, but yet they 
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hear closely. In other respects they are mute, and ex- 
hibit all the consequences of aphony. 

3606. Fishes are of the Phlegmatic temperament. 

0. Lunctions of the Myo- or Rhinoxoa. 

3607. Reptiles are Cephalozoa with well-developed 
lungs and nose, and are therefore gifted with voice. 

3608. To memory comes the art of ambuscade or 
lying in wait, a property of the olfactory sense, the ap- 
plication of memory. The circumspection of the Snails 
passes over into ambuscade and surprise. 

With this character the higher perfection of the belly 
or of the digestive system, along with the poisoning 
saliva, is in parallel accordance. To take by surprise and 
to poison are acts of ove series. 

3609. Reptiles appear enabled to reflect, 1. e. several 
reminiscences are at their bidding. Now, the com- 
parison of these constitutes reflection. They are there- 
fore more sagacious than Fishes, docile and in some 
measure susceptible of instruction. 

3610. The courage, which they have probably ob- 
tained through their aerial respiration, passes over more 
into impudence and sauciness. 

3611. Reptiles are of the Melancholic crasis. 

6. Functions of the Neuro- or Otozoa. 

3612. The spirit of the thorax and limbs is here pre- 
dominant, whence comes the restlessness and mechanical 
instinct of the Bird. 

The motor sense, the ear, is the prominent one. ‘The. 
ear, however, is partly the sense for the Indefinite, partly 
for the demolition of matter. The auditory spirit is 
Sear. 

But it passes over into joy, passion, levity, if it per- 
fectly perceives tones. 

3613. With the ear and the moveable organs of voice 
originates a kind of language, which is in a condition to 
express a multitude of sentiments. The language of 
Birds hath not a few tones, and expresses not a few 
passions. 
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8614. The Bird knits or associates for the first time 
with some completeness a sense, or definite sensation, to 
asimple tone. The Bird hath for the first time szgzs, 
or symbols, which are not the things themselves, but only 
signify or mean them. 

The Bird understands the relation of the spiritual 
expression to the organ or matter. It comprehends a 
connexion where none is materially, but which is only 
imparted by the idea. 

The capacity to understand the thing in the image or 
idea, I call imagination, and of this Birds furnish us 
with very definite proofs. 

Birds can therefore dream. 
3615. Reptiles and Fishes appear to have no ideas 

because they have no sigvs, or tones, indicating the 
resolution of the organ ito mind. For the tone is 
none other than the ghost of the organ or animal. Fishes 
and Reptiles do not indeed dream. 

3616. The Bird, however, appears to get no further 
than to mere images or ideas. The conception is wanting 
unto them. 

It has therefore no sense of shame. But possesses in 
a full degree circumspection, desire of imitation, com- 
arison. 
3617. To the Bird it is not simply the sensation of 

its body that becomes, like a foreign product, objective ; 
but its own product, its voice, as something already 

_ distinct from its own mind. 
3618. It is clear, that if all the sensorial functions 

were to become objective to the Bird, it would be self- 
apparent and resolve itself into self-consciousness. ‘Thus 
does self-consciousness sprout forth gradually with the 
sensorial functions. 

3619. Birds are of the Sanguineous temperament. 

7. Functions of the Zisthesio- or Ophthalmozoa. 

3620. All the faculties hitherto mentioned occur here. 
The soul of the eye is still associated with them, and 
therewith the faculties of perception, understanding and 
conception appear to be bestowed. 
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One cannot refuse understanding to the Thricozoa. 
The actions of the Dog, Horse and Elephant, do not admit 
otherwise of being conceived; nor also the shame and 
pride, fidelity, animosity, desire of revenge, and yet many 
other properties exhibited by these animals. : 

But it is an understanding without. self-consciousness, 
if we may so venture to express ourselves; an under- 
standing of many signs, but devoid of any combination 
and separation of these signs; in a word, there is no 
faculty of judgment. 

The Thricozoa are Choleric animals. 

8. Functions of the Panesthetic Animal. 

3621. If finally all its organs become objective to the 
animal, through contemplation of the universe, through 
hearkening of the animal restored into symbols; it thus 
contemplates itself, 1s eget unto itself, and is quite 
conscious of itself. 

Then is the animal equivalent to the whole animal 
kingdom and to the universe. 

3622. The universal spirit is Man. 
In the human race the world has become individual. 

Man is the entire image or likeness of the world. His 
language is the spirit of the world. All the functions 
of animals have attamed unto unity, unto self-conscious- 
ness, in Man. 

3623. The thorough penetration of all the animal's 
symbols, the comparison of all the world’s symbols, and 
thus free comparison is Reason. 

The understanding compares only the symbols of 
sounds, of men; but the reason compares also the sym- 
bols of light, of the world. 

Reason is world- understanding ; the understanding 
is animal reason. 

All the mental functions of animals have become ra- 
tiocinative in Man. 

hal 
}. Feeling is in him consciousness, consciousness 1s self- 
consciousness, the understanding is reason, the passion, ¢ 

. freedom, the mechanical instinct artistic sense, the com- 
parison science. fe 

, 

‘ 
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3624. The spirits of the senses are Art-spirits, the 
spirit of reason is the spirit of Science. 

Art. 

3625. Art is the representation of the senses in 
Nature. We eg hi 

3626. The sense is, however, the last or ultimate 
design of Nature. : 

Art is consequently the representation of Vature’s 
design. (Hd. Ist, 1811. § 3517.) 

3627. That is beautiful which represents the will of 
Nature. 

But non-beautiful is that which represents real 
Nature by means of art. 

8628. Art is one universal business. Beautiful is 
that, which represents the world within a fragment or 
portion of the world. 

3629. There is also one natural beauty—unconscious 
formation of the world’s laws. 

3630. The highest natural beauty is the universal 
portion of nature, 1. e. Man. 

Man expresses the ultimate goal or purpose of Nature’s 
design. | 

3631. The terminus or goal of Nature is, in Man to 
revert again into herself. ‘The human countenance most 
perfectly repeats the trunk, and again reverts wholly’ 
and actually into the trunk. That human countenance 
is beautiful, in which the vertebral column runs back 
again parallel with the vertebral column of the trunk. 
The facial vertebral column is the nose. 

3632. The face is beautiful, whose nose runs parallel 
to the spine. 

No human face has grown unto this estate, but every 
nose makes an acute angle with the spme. The facial 
angle is, as is well known, 80°. 

What as yet no Man has remarked, and what is not 
to be remarked either without our view of the cranial 
signification, the old artists have felt through inspiration. 
They have not only made the facial angle a right angle, 
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but have even stepped beyond this, the Romans going 
up to 96°, the Greeks even to 100°. 

Whence comes it, that this unnatural face of the Gre- 
cian works of art, is still more beautiful than that of the 
Roman, when the latter comes nearer unto Nature? 
The reason thereof resides in the fact of the Grecian’s 
artistic face representing Nature's design more than that 
of the Roman ; for in the former the nose is placed quite 
perpendicular, or parallel to the spmal cord, and thus 
returns whither it has been derived. 

3633. He who paints or otherwise copies Nature in a 
purely mechanical manner, is consequently a bungler; he 
is devoid of ideas, and imitates her no better than a bird 
does song, or an ape the postures of the human body. 
The province of Art is alas! not yet understood. 

3634. In Man all the beauties of nature are asso- 
ciated or combined. _ 

3635. Thus, Nature can be beautiful, in so far as she 
represents the individual ideas of Man. 

3636. There are only two art-senses, the eye and the 
ear; and thus but two departments of art, the Plastic — 
and Sonant, or that of form and of motion. 

3637. The province of form represents the material 
universe in its ideas, its design, and thus in its freedom. 

'_ 3638. The representation of the bodily universe in the 
‘ideas is the Architectural art. (Kd. 1st 1811, § 3533.) 

3639. The representation of heaven in the Plastic, is 
the church architecture. 

The temple or church is the art of heaven. 
3640. The representation of the planet in the Plastic 

is the house. 
The house is the art of the planet. 
The architectural art is the cosmical art. 
3641. The representation of the Individual is the 

Sculptor’s art. 
The sculptural art represents the Teerohtvial and in its 

highest estate Man. It is the Heroic art. 
3642. This art rendered manifest in matter, or re- 

peated in light, is Painting. 

el Oe ee ee a 
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Painting represents the symbol, the naught of the 
world, the heavenly, and also in its lowest estate a 
Spiritual. 

Painting is the art of religion, the Sacred art. 
Painting is the art of heathens, whose deities are men ; 

Painting is the art of Christians, whose Men, being 
sacred or holy, are gods. 

God can be painted, but not formed or sculptured. 
3643. The art of motion represents the material 

and the spiritual motion. 
3644. The representation of the world’s material 

laws of motion is the Dance. 
3645 ‘The representation of the motion of individuals 

is the Histrionic art. 
3646. The representation of the world’s spiritual laws 

of motion, of the laws of the dance, is Music. 
3647. The spiritual representation of the Histrionic 

is the Poetie art. 

Science. 

3648. The representation of the rational world is 
Science. 

3649. The first science is the Science of Language, the 
architecture of science, the earth. 

3650. The second science is the Art of Rhetoric, the 
sculpture of science, the river. 

3651. The third science is Philosophy, the painting of 
science, the respiration or breath. 

This, like painting, divides into a number of branches, 
whereof the art of government is the highest. 

3652. The fourth science is the Art of War, the art 
of motion, histrionism, music, poetic art of science, the 
light. 
Ze in the art of poetry all arts have been blended, so 

in the art of war have all sciences and all arts. 
The art of War is the highest, most exalted art ; the 

art of freedom and of right, of the blessed condition of 
Man and of humanity—the Principle of Peace. 

THE END. 
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