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Inorganic matter, like lime, or silex, always has this tendency to assume rege
ular geometric forms, while organic protoplasmic or albuminous matter is never
crystalline, nor regular in any form. Itis called colloid. White of egg, and gum, or
jelly, are instances of this colloid tendency. The smooth, soft, curved bodies of
animals could not be formed with erystallized matter, which is also fixed in form,
and unyielding. They require soft, formless, colloid matter. This explains why
the soft animals are so variable, and those with hard shells, or frames, so regular in
form.

There is a large class of these shell-covered unicellular beings, the foraminifera, |

that are very interesting in many ways. They belong to that indeterminate region
of life midway between animals and vegetables, not being definitely established ag
either the one or the other. They are of various forms and sizes, though mostly
minute, and they exist in countless numbers in various conditions, but especially at
the lowest depths of the ocean, where their shells, minute as they are individually,
form immense beds. Even at the depth of fhree miles the dredge brings up these
foraminifera, dead or living, and often nothing else.

The deposit which results from their decay is almost identical with the chalk’
found so abundantly in England, and which contains similar remains. Apparently,
at the present time, just such a formation is being made in various places at the

bottom of the present ocean.

Among the various forms of the foraminifera, we find triangles, quadrangles,
crescents, disks, objects like boats, and all kinds
of beautiful curves. The little shields, or shells,
often of pure flint, are sometimes most. beautifully™
dotted, or regularly marked with arabesque lines,
in various ways, but nearly always in regular pates

terns. They are sometimes called drittieworts,

the water by spasmodic jerks, with varions degrees
of rapidity, apparently from the impetus given'
to them by currents of fluid established between
them and the surronnding medium, by osmose.

g foraminifera are generally found in pairs, closely
¥ ik & united, so that the two look like one individual
R e il - el by a line into two equal parts. This

In the smaller figure, A and Bare arises, however, from their peculiar mode of muls
two Diatoms, held together by a broad -t

band, ¢, This hand becomes gradu- tiplication, each individual splitting in two, and®

ally wider, as shown by the space d, d each part becoming a perfect individual. Each
in the largerfigure, and there is formed
from it a new half for each of the ori- ; > g g i
giggﬂ gi:.at]r;msg };md there are tlhmii foug indefinitely. Owing to this peculiarity of form
indivi —the two originals, 4 an : q
B, and two new ones, a,r;ﬁd b, thrust in they _a‘re call?:d Diatoms, from a Greek wo_
between them. The next step is the meaning euf in {wo. They are always seen i

division of the four into two pairs, by a 41 s sias )
separation down the middle A snd g 10uS process of dividing, so that each one always

going together, and B and b Then appears to be a pair, The accompanying figuré!
shows this peculiarity very well : it represents &

each of these new pairs divides again,
just as 4 and B did at first. ; 3
diatom called the Surirella.

The foraminifer is not completely surrounded by its shell, or case ; there is always

from their extreme fragility. They move about in

Although they are single-celled animals, the’

of these new beings divides in two again, and so ofis
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gome part, or parts, where it is open, and where osmose can take place, as it does in
the whole surface of the ameba. In many cases, also, the shell is full of little holes,
resembling dots, through which it can at any time push ready-formed limbs, or
thregd-like arms, like an amosba,

The following cut shows various forms of the foraminifera.

F1cURE 27— Various Forms of Foraminifera.

a. A flask-formed Foraminifera, b shows the temporary limbs pushed out in large numbers,
from the opening in the shell which serves as s mouth. ¢. Another form, showing the limbs pro-
truding, like a bunch of hair, from the little holes of the shell. d and ¢ are other forms. I %s 2

uliar foraminifera, called Globigerina, found in immense numbers in the sea, down to the lowest

lepths, being sometimes dredged up from three miles below the surface.

The oldest known fossil animal is one of the foraminifera. It is called the Zozoon,
of dawn animal, and was diseovered, quite recently, in Canada, in one of the
most ancient known rocks, previously thought to be quite destitute of all animal
Temains,

There is one form of limestone, found in large heds, called nummulitic lime-
stone, from the immense number of shells called Nummulites found in it. They are
all shells of foraminifera that lived untold
agesago. The stone is in parts almost en-
tirely formed of them. A fow forms are
shown below,

FiavRE 98— Nummas
- = ites, from the Eocene ok
Strata. J IE‘I(]}PRE %&i.—-»l[alwla. Ti}::B Infusoria
This § - ; which mainly composes the limestone
ks tél: :ftone usta-ad 5o largely in building g{ﬁ :ﬁlfmh Paris ig largely built.—Mag
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Some other forms with hard skeletons, and numerous spines, are called Radiolas
ria. Two of these are figured below. i

They are both single-celled animals, or protozoa, and the kind represenved by a ig |
called acanthrometra, or thorny. The large spines are formed of flint, and are

hollow, forming tubes through which the thread-like limbs are thrust, as seen in the

figure ; but there are limbs that do not come out of the spines, as will be seen.

Ficure 30.—Radiolaria.
a is the Acanthrometra ; b the Haliomma.

through the six large spines.

The variety of form, structure, size, and mode of living of these primitive organs |
isms is simply indescribable. As we advance upward among them, we begin to find
permanent limbs, true stomachs, proper mouths, and a circulatory apparatus. In
other words, different parts of their structure become differentiated, or specializedﬁ
for particular nses. From these we ascend to others, still more specialized or per
fected in their development, and formed of larger aggregations of cells, till W@
arrive, by successive gradations, through various types, up to the most perfect of all8

To show how difficult it is to destroy the germs of the lower organisms, it mag
be stated that Mr. J. Wyman found that some of them were able to withstand’
four hours’ boiling ; and Mr. Grace Calvert asserts they can endure either 400%
degrees of heat, or 17 degrees below freezing ! —an astonishing range, far beyond
what higher organizations can pass through unhurt. But it is quite possible thag
the original germs did not withstand this treatment. New omes may have beeis
spontaneously generated in place of them. _

To still further prove their universality and 1mportance as regards health, it hasy
recently been shown that the miasma, or poisonous air, which makes the Campag 8
near Rome so unhealthy, is probably caused by a microscopic fungus. The atmoss
phere, in the sickly season, is filled with this minute organism, which being inhaled¥
with the breath causes malarial fever. .

Professor Low found funguses in both the milk and the blood of cows that dran§
water containing numerous diatoms, and other similar beings. Many of the oW
were made gick from this cause; and it is quite probable that their milk might
canse sickness when drunk. This shows the need for pure water to our animals &
well as to ourselves. _

In short, microscopical infusoria are everywhere, and have more to do with healths
and disease, and with changes in the world at large, than many people suspect. «

The lower organisms, bacteria, vibriones, and funguses of various kinds, am
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very generally found in many epidemic diseases. The horse disease, so prevalent a
few years ago, illustrates this very well. The following cut shows the appearance
of the discharge from the nostrils of a horse affected with the epizootic influenza.
Most of these are fungoid growths of various kinds. Their spores, or germs, were
very numerous, some thousands being found in a single drop. They were also
detected floating in the air, which shows the necessity of keeping diseased animals
away from healthy ones, and of properly ventilating and cleansing their stables,

FiovRe 81.—Mucus, from the Nostril of a Diseased Horse, much magnified.

| It is very probable that many kinds of chronic catarrh, especially what is calle®
hay fever, may originate from similar growths, the mucous membranes of some
P’BUPIE being favorable to their development, while those of other people are not.

In connection with this topic, the new views on disease germs, and also the most
Técent experiments of Professor Tyndall on spontaneous generation, should not be
PWBQ_ over without special mention. As far as the artificial generation of life is
voncerned, in infusions confined in sealed tubes, without air, or with air perfectly
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teen or thirty minutes, and others, again, almost every period up even to eight hours
boiling. Possibly there are even some that will survive more than that, while therg!
are others that will be killed if the water be no hotter than can be berne by the hand,
The infusoria themselves do not endure these intense and prolonged boilings ; ivis on]j‘
the dry, hard particles, which are so dense that probably the boiling water does nof
penetrate them, except with extreme difiiculty. In proof of this, Tyndall shows that
if any infusion full of infusoria and their germs, be only slightly boiled, at repeated®
intervals, so as to attack the living beings as they develop, one after another, the
whole infusion will in time become quite sterile. He shows further, by another exe:
periment, that an artificial mineral fluid, which infusoria will live and propagate iny
if placed there, will not develop them, though it be plentifully supplicd with atraoss
pheric germs. i
In a more recent communication, Dr. Bastian argues that Tyndall’s experinients
by no means justify the conclusion he comes to. He cspecially calls attention to thes
fact, that animal germs, or, indeed, animal tissue of any kind, cannot be compared:
with seeds, and plant tissues. The horny coating of many seeds may, 2s experiment
proves, withstand very prolonged boiling ; but animal germs are essentially composed
of albuminons and fatty matters, which are entirely changed by a very moderafd)
degree of heat. In fact, all known germs of the lower animal organisms are mem
naked specks of protoplasm, none of which, as experiment has shown, can stand o
heat of even 180° for a single minute. How, then, could they survive & much greater
heat for a much longer time ? -
Dr. Bastian does not deny that the organic particles in the air may materiallfs
hasten the development of organisms, in an infusicn, and, perhaps, even determing
it, in some cases, when it would not otherwise take place ; but he still contends tha!
this development does often oceur, in sealed and boiled infusions, without their aidj
and Dr. Burdon Sanderson testifies that he has watched Bastian’s experiments, andt
is certain of the truth of this. Other experimenters, also, have obtained simila
results, so that Bastian’s statements seem fully confirmed. There are, then, but two!
conclusions which can be arrived at in regard to this matter: either the organi

formed under such circumstances are spontaneously generated, or they, or theify

germs, can withstand doiling for an indefinite period, and yet live! Bastian coms
tends that it is more consonant with known facts, and more reasonable, to supposé
that spontaneous generation does oceur, in such cases, than that the organisms
find have withstood such treatment; and many agree with him. The questiony
therefore, is by no means decided, and it is fortunate there are such excellent chams
pions, on both sides, hard at work in support of their respective views ; for it is onif
by continued experiments and observation that the truth can possibly be arrived ats
A few remarks from eminent men, bearing upon this question, may here be nsé
ful to note. Burdach very pithily reminds the germ theorists that they have nevél
shown their germs ; and that when they say, they are too small to be discovered, itif
tantamount to saying they know nothing about them. .
Mr. G. H. Lewes, in his “Physical Basis of Mind,” says: “I cannot see thl
evidence which would warrant the belief that life originated solely in one miers
scropic lump of protoplasm, on one single point of the earth’s surface. On th&
contrary, it is more probable that from innumerable and separate points of thi
teeming earth, myriads of protoplasts sprang into existence, wherever, and whei
ever the conditions of the formation of organized substance were present. Il
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probable that this has been incessantly going on, and that every day new protoplasts
appear, struggle for existence, and serve as food for more highly organized rivals !

Huxley says : It is not probable that there is any real difference in the nature
of the molecular forces which compel the carbonate of lime to assume and retain
the erystalline form, and those which cause the albuminoid matter to move and grow,
geleet and form, and maintain its particles in a state of incessant motion. The prop-
erty of erystallizing is, to crystallizable matter, what the vital property is to albumi-
noid matter (protoplasm). The crystalline form corresponds to the organic form,
and its internal structure to tissue structure. Crystalline force being a property of
matter, vital force is but a property of matter,”

All this fully accords with what has previously been stated, and shows that the
idea of all matter being alive, in different degrees and ways, is very generally held,
by those whose studies make them competent judges. Life is but a form of motion,
and all matter is constantly in motion, no matter in what form or condition it
may be.

The atoms composing a solid mass of rock, or iron, are not fixed and at rest,

though they appear to be so; but, on the contrary, are perpetually changing their
position in regard to each other. A bar of freshly hammered iron will appear uni-
formly fibrous, or lamellated, when examined, but after being left for a while will
bé found, on breaking, to have become perfectly crystallized. The atoms compris-
ing it have rearranged themselves, according to the laws of their polarity, just as
particles of salf in solution arrange themselves in crystals when the solution evapo-
Tafes. Solidity is not motionless fixity, as commonly supposed, but merely a state
in which change takes place slowly. Motionless or dead matter does not exist.
Ev‘ery atom is instinet with life, and organized bodies represent the combined vital-
ity of all the atoms which compose them. As Huxley says : “Beast and fowl, rep-
tile and fish, mollusk, worm, and polyp, are all composed of structural units of the
same character, namely, masses of protoplasm, with a nucleus (cells). . . . What
1}&3 been said of the animal world is no less true of plants. . . . Protoplasm, simple
or nucleated, is the formal basis of all life. . . . Thus it becomes clear that all liv-
Ing powers are cognate, and all living forms are fundamentally of one character.”
_ Further than this, it may be remarked, the protoplasm of which they are all made
18 merely part of the ordinary world material, such as helps to form thousands of
ther bodies, commonly thought to be dead, or inert, but which merely live in a
different way.

‘1!1 regard to special disease germs, some of the most eminent physicians and
5&!1.113&1:1&115, Dr. Richardson, of London, especially, have expressed their decided dis-
belief in them, and the reasons they give seem very cogent. It is true that in many

dlseases.peeuliar infusoria are found in abundance, in various parts of the body, and
“I¢ seems no reason to doubt but that these organisms, when placed in contact

;‘lih ta healthy body will, at least in most cases, inoculate it with the same disease;

inﬁxl b_l’ 10 means follows that such diseases are always caused by the germs of these
150113, carrlﬁed in the air. If it were so, few would escape, and our struggle

:‘E:‘i’:f;mqh diseases would be glmost hopeless. It seems much more probable that

&ies tB}?na are effects o_f the d}sease more than causes of it, but that, when pro-
T}; €y may extend it by being conveyed into healthy hodies.

% e theory of Panspeit'misv_n, or the universal diffusion of germs in the atmos-

Paere, from which all the inferior organisms originate, has certainly many difficulties
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to contend with, and some of them seem insuperable. M. Trecul has demonstrated '

that in the very interior of the substance of several plants, especially the caladium, |
in the hermetically sealed cellular tissue, numerous rudimentary plants are to ba
found. Now, it seems scarcely possible that either these or their germs could have:
been conveyed there, and the more reasonable supposition is, that they arose spontanes
ously, either from perverted cell-growth, or as some necessary adjunct to the cala-
dinm itself.

There are plants, also, that only appear occasionally, at long intervals, under
exceptional circumstances, and it seems scarcely possible that their germs should
remain in the air, waiting, as it were, for these conditions to be established. Thus,
there is a fungus which is found only on dead spiders, and another appears only on’
horses’ hoofs when they are decaying. Certain moths also have peculiar parasites, |
found only on them, and there is a tropical caterpillar on whose neck grows a fungus
of enormous size, proportionately, and which is found nowhere else. Y

Is it conceivable that these germs were in existence, floating in the atmosphere,
waiting for dead spiders, decaying horse-hoofs, and certain caterpillars? Is it nof
more reasonable to suppose that they originate spontaneously, whenever these pecuss
liar conditions are established.

Every form of fermentation is accompanied by the growth of a peculiar plani
which is never known to come into existence except when this kind of fermentation
takes place ; thus there is the yeast-plant, forule, found always in fermenting beer. 8
Now, man must have existed many centuries before he discovered the art of makings
beer, and during all that time, according to the Panspermists, the germs of the torsS
ul® must have been floating round in the air, waiting for the first brewing. Isik
not more likely that the fermentation gave rise to the torul®, without any previ-
ously existing germs ?

But, stranger still, there is a plant called the Racodium cellare, which is never
found except on the casks in our cellars, and the question naturally arises, Where
were the germs previous to the first cask and the first cellar being made ?

Bérard even tells us that there is a plant which is found only on the drops ok
tallow which fall from miners’ candles. If these come from germs, they must havé
been floating round for thousands of years, waiting for the first miner to come wi
his dip! Is it not more likely that the first drop of tallow, in such circumstances
generated spontaneously the first of these singular plants ? -

Tt is also well known that every sick plant is immediately attacked by its peculiat

parasite, which never appears elsewhere ; and when we think of the thousandsoi§

different plants, it seems scarcely reasomable to suppose that there are as many.
thousands of peculiar germs waiting for some of them to become sick, so that they’
may grow upon them.

1t would seem, in fact, that if all these thousands of peculiar growths come froh
germs, the atmosphere must be loaded with them to such an extent as to be quité
unfit for breathing ; but we know this is not the case. It must be remembered thas
if Panspermism be true, every kind of germ must exist everywhere—that whiell
grows on the dead spider only, for instance ; for, take the spider anywhere and ill
him, and the peculiar plant is immediately found upon him. -

Besides, as before remarked, the closest observation with the most powerfil
glasses fails to detect these germs, so that their existence is only hypothetical, The}s
are inferred, not proved, to exist. b
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It is true the air is full of organic matter—in cities, at least,—but the nature
of it is well known. The microscope shows us that the atmospheric aust which
we see in the form of mofes in the sunlight, is composed of fragments of animal
bodies, of our clothes, our furniture, and of everything that we handle or use.
Farina especially, or wheat-flour in small grains, is everywhere, being carried by
the air. Pouchet says he found it in the dust of Egyptian tombs, where it had
probably remained from the time of the Pharaohs. It is constantly falling npon
ug, and upon all other objects, so that no place is free from it. Insects t;s they
fly through the air, constantly receive grains of it on their wings, and it i,s alwayg
found in the falling snow. :

The skeletons of infusoria also abound in the air, and even live infusoria of
various kinds. Fragments of wool, cotton, silk, leather, smoke, remains of insects
and numerous other things are revealed by the microscope, but very rarely eggs 0;
seeds of any kind, although according to the Panspermists, they ought to be the
most abundant of all.

All the above-mentioned matters reach our lungs as we breathe, and may be
jound there after death; even living infusoria are sometimes so met with. The
hollow hones of birds, to the interiors of which air gains access, are also occupied by
them, sometimes one ingredient preponderating, and sometimes another, according

- fo the conditions under which the animals live. Thus, Pouchet found in the bones

0f & peacock, which lived at a chitean, remains of the dresses of the ladies who pro-
menaded on the same terrace with the bird. In a common fowl algo, from a bakei"s
hﬁ found abundance of flour, and remains of the coarse woolen clothes of the ba.ke;
and his family.

Inli!ie manner, birds from the fields, woods, or cities, will all show different kinds
ﬂf remains in the air of their bones, so that from these remains we could judge what
kind of life the animal had led, or where it had lived.

Now these organic fragments, as before explained, may probably assist in the pri-

mary production of simple organisms; or by their decomposition they may help to
form protoplasm ; but they are not true germs or seeds.
' In short, we find peculiar living organisms under all circumstances, appearing
mstantly when the conditions are gnitable, and varying with these conditions, but w:
dO_not always find the germs or seeds from which they originate. In fact, such
seeds? or germs, are found but very rarely, and all this certainly favors the theory
of spontaneous generation.

The large plate shows a peculiar moth, found in New Zealand, called the swift-
_l{lﬂ_ﬁl (Hepialus virescens), with its caterpillar, on the head of which grows a pecu-
tiar fungus (Cordiceps Robertii). The fungus finally roots the caterpillar to the
?;i’gu a,:- will be seen, and literally transforms the whole of the animal into the
calig.t}fos' Hool'{er descri_‘l.)es, in ‘the London Journal of Botany, an allied specie
o etgphf_erw Robertii, of which a representation is here given. The caterpilla,

séen buried in the ground, and the fungus growing above from it.

The following is Dr. Hooker’s description :

. emfpkg::m cftzbm“, N Zea_lanfl : HookER.—* They are found in spring, generally under tres.
by ;{ = rplll‘&r is bunet.i in the ground, as is the lower portion of the fungus. The entire
© insect i filled with a pith, or corky vegetable substance, and the intestines are dis.

. What does the muscular fiber of the animal become? It must, I suppose, be all turned
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Into vegetable, for the skin of the creature remains quite sound all the time. . . . The whok _
fmsect seems entirely metamorphosed into vegetable, with the exception of the skin and intestines, PLATE III.
Mr. Taylor and Mr. Colenso hold the sama

opinion, that in the act of working the soil (to
bury itself), the spores of the fungus are lodged
in the first joint of the neck, and the cater.
pillar settles, head upward, to undergo it§
changes when the fungus develops itself. I§~
is like the green mottled caterpillar, W hiehf
produces a large brown moth, numbers o!'
which skim all about.

The body of the insect was solid and plthn
the outer skin attached to the substance of the'
center, which has no roots in it, and, mores
over, the pith is of the same substance as the,
stem, which is as thick, if not thicker, than the |
body of the caterpillar. Both the pith and the
gtem, when burned, have a strong L
smell.”

" i Reference should also be made, in
‘w et o ¥/ A this eonnection, to the interesting expes
M i ‘ 7\ riments of Mr. Crosse, Mr. Weekes, and}
I -“ IH‘-I il LA others, in the production of insects i
' i mineral solutions by means of a current
of electricity. E

Mr. Crosse was the first who observed
this phenomenon, now many years ago
He was engaged in experiments u"j
chemical decomposition and crystalli
tion, under the influence of electncwy
without any thought as to the produge
tion of living beings. In fact, snch
thing would have been thought impossis
ble, from the nature of the mate
operated upon. These consisted of pows
erful acids and other chemicals, used
golvents, with flints and similar hat
mineral substances.

His idea was to submit his solution
to a long-continued slow action of the
electric current, so that change might
occur gradually, as it does in naburéy
and the results gained were extremelfs

X ) interestiig and valuable, Many subs
Fues m‘"&gx;‘pﬁftﬁ”m’ or Fungus  gtances were thus formed, artificiall n

% for the first time, and the manner in i L with its
being ltsh:h:a};g;?}u:i ?r?d %ﬂ?;grtt&gog:n thgeflgn- which others are naturally produced “'7>' et Tt s
gus which has grown from it. clearly shown. One day, while inspets “ned
ing a solution which had thus been a long time under electric influence, he was 8 of
prused to see around the negative pole of the battery several living insects, of r
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gpecies called Acarus/ They were of a peculiar kind, and seemed lo be qnuite at
home in the chemical solution where they were found ; in fact, they lived only in
that, as others live in water.

Subsequent experiment showed that insects always appeared, under the same cir-
cumstances, and not only in that solution, but in others—even in poisonous ones—
under the influence of the electric current. The insects varied according to the
materials used, and each kind, as a rule, could live only in the medium in which it
was formed.

The announcement of this discovery caused the wildest excitement in scientific
and theological circles, and Mr. Crosse was subjected to so much abuse for his dis-
covery that he almost regretted having made it. He was denounced as materialist,
atheist, and everything that was dreadful ; but nevertheless the Acarus Crossii was
there, and had to be recognized.

Attempts were then made to show that it was merely a case of generation from
atmospheric germs, and not spontaneous. But still there remained the questions,—
Why do particular kinds of insects appear only in certain solutions, mineral and
poisonous ?—and Why is the electric current always needed ? To these questions no
satisfactory answer has been given, and many very competent judges are still of
opinion that these Acari are spontaneously generated by the influence of electricity.
Such experiments have been repeated, since Crosse’s time, by many persons, and
always with similar interesting results. Among others, Mr. W. H. Weekes has
perhaps been the most successful.

In a communication made by him to the author of the ¢ Vestiges of the Natural
History of Creation,” he gives full details of some very carefully conducted experi-
ments, made specially as tests. He took a glass vessel, so made that no air could
gain access to the interior, except as he wished, and this was connected by inserted
wires with a constant galvanic battery. Into this vessel he conveyed a solution of
prussiate of potash (a very poisonous salt), and also a quantity of ezygen gas, so
that the vessel was filled in the lower part with the solution, and in the upper part
by the gas, there being no common air admitted, and consequently no germs could
possibly find their way there. Every precaution was taken, both by boiling the
poisonous solution and by sending the gas into it straight from the white-hot retort
i which it was generated. There was, therefore, only the gas and the solution in a
perfectly air-tight vessel,

Then some of the same solution was put in a vessel open to the air, and the elec-
tric current was made to pass incessantly through both—entering the open vessel first.

Various chemical changes took place, but no insects were seen till one hundred
and sixty-six days after the electric current began to flow. Then, in the open vessel,
the first ones were seen, and they continued to be produced in quantities for several
months. During this time nothing of the kind took place in the closed vessel, bu
after fwo years the solution therein seemed to change very much, and the insects
éppeared in it also, just the same as in the open vessel ! This would seem to be con-
°¥“3"e, for if it be granted that the open vessel might have received germs from the
AT, certainly none such eould have reached the interior of the closed one, with its
o0xygen atmosphere.

Mr. Weekes also describes another experiment, in which a thin solution of refined
Sugar was submitted to continuous electric action. The result was the production of
& peculiar fungus different from any previously known, and which only came under
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the electric influence. Both this and the insects, it is worthy of remark, always first

appeared in connection with the negative pole of the battery. E

Now, the whole earth, with its beds of metallic minerals, and other chemical

substances, is a vast galvanic battery, through which electric eurrents are constantly’

passing, causing chemieal changes on a stupendous scale, and, probably, also engens
dering life, as they do in the experiments above deseribed. It would be strange
indeed if it were not so, for natural forces act uniformly and unerringly, on the small
scale and the large alike.

In the earlier ages of the world also, as before remarked, the general conditiong
were more favorable for organic development, and the electric force more intense,
that living beings were much more readily and abundantly originated.

Experiments of this kind are now being persistently conducted, by men who hayg
no fear as to what may be discovered ; and I feel a firm conviction that we are on
the eve of discoveries which will revolutionize the whole science of Biology,—so faf
a8 the first origin of life is concerned. '

Observations have shown that bacteria, and other such forms of life, often ap:
pear in different internal parts of the body, apparently as a result of deranged
nutrition, or circulation, in that part. It would seem that if any such internal path
be cut off, as it were, from the general organic life, or isolated, a morbid condition
gets in which entirely changes its mode of cell development. In such circumstance
infusoria of various kinds are produced, and probably intensify the diseased condis
tion. They may also, as before observed, propagate the disease in any healthy bod
to which they may gain access. They are therefore, properly speaking, the prods cti
of disease, though quite capable of extending it. -

Dr. Richardson is decidedly of opinion that the so-called contagious diseass
result from diseased secretion, caused by glandular derangement ; but that the coms
tagion, whatever it may be, which they give off, may also be an active cause of thé
disease in those who encounter it, providing they are in a condition to be affecteds
This is a very different doctrine to that held formerly—that these diseases alwap
began from germs disseminated from one body to another—and it is not only mom
likely to be the true theory, but it is also much more encouraging to us in our coss
test with disease.

As a further confirmation of this view, another fact may be noticed, which appats
ently proves the theory of spontaneous generation. On carefully dissecting a bodf
some time after death, bacteria will often be found, in abundance, in the fluids of
various internal parts, where it is certain they could not have been while that bodj
was living ; and where observation, immediately after death, had shown conclusivelf
that there was nothing of the kind. The condition of the parts is such, belnf
closed cavities, that it is certain germs could not reach them from the air; an '
they could not always have been there, the inference seems warranted that they wem
spontaneously generated when death oceurred. These parts, being no longer working!
portions of the whole body, are thrown, as it were, on their own resources ; the fluids
in them decompose, fresh cellular development sets in, and infusorial life results
This seems very probable, and I see no other way in which the existence of thés
living organisms, in such cireumstances, can be accounted for.

In all probability every animal body, immediately after death, is filled Wit
various forms of infusoria, thus spontaneously generated, and they very likely assifis
materially in its decomposition, '
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.In what is called Splenic Fever there is developed a peculiar animaleule, called the
Bagillius anthracis, which undoubtedly is a main agent in aggravating and extending
the disease. It is in no way whatever distinguishable from the common Bacillius
subtilis, which ig quite harmless.

Now a man may be attacked with Splenic Fever, in any part of the world, where
it had never been known before, and this animalcule would immediately show itself.
Whence, then, does it come, if it be not spontaneously developed in the diseased se-
cretion ? It is true this organism may cause the same disease in another person, if he
be in an apt condition ; but it seems certain that both disease and bacillius will arise
spontaneously, where neither was known before. This certainly supports the view,
that the disease may originate the bacillius, in the first instance, though this may
extend the disease afterward.

The important part which the lowest organisms, or unicells, play in the general
economy of nature is every day being made more and more apparent. In fact, pretty
much all organic change is effected by their agency. One of our latest and most
eminent physiologists—Foster—asserts, in regard to the human being, that the total
action of the whole body, of every kind, is nothing but the aggregated action of
countless ameeba-like organisms of which it is composed.

It was long a mystery in regard to the natural nitrate salts, such as saltpeter,
whence came the nitric acid they contain ? The oxygen and nitrogen which form
this acid, of course, exist in the air; but by what agency are they brought together
and united chemically ? Many theories have been advanced to explain this, but
none of them have been satisfactory. Latterly, however, it has been shown that nitro-
gen‘is oxidized by the action of certain simple-celled organisms, which, during their
rapid growth and extension, effect the combination of the two elements. They
operate in the same way as the yeast-plant—forule—which by its rapid growth
causes alcoholic fermentation ; or like the vinegar plant—the Mycodermi aceti—which
durmg its growth causes the elements of acetic acid to unite, and form vinegar.

'Thks discovery connects nitric acid with the organic world equally with acetic
acid, and shows that the old distinetion between organic and inorganic chemistry is
unfounded. It is a further proof that all natural processes are essentially the same,
and that there is no absolute break between organic and inorgame life, but that one
Passes ingensibly into the other,




