






















Progreu: its LfJIW and Cause.

of each people. So that beginning with a bwbwgos tribe, almost
if not quite homogeneous in the functions of its members, the
progress has been, and still is, towards an eConomic aggregation
of the whole human race, growing ever more heterogeneous in re­
spect of the separate functions assumed by separate nations, the
separate functions assumed by the local sections of each nation,

separate functions assumed by many kinds of makers
and traders in each town, and the separate functions assumed
by the workers united in producing each commodity.

'l. I Not only is the law thus clearly exemplified in the evolution
f - 'of the social organism, but it is exemplified with equal ClearIll6SS

! in the evolution of all products of human thought and action;
: whether concrete or abstract, real or ideal us take Language
; as our first illustration.

The lowest form of language is the exclamation, by which an
entire idea is vaguely conveyed through a single sound; as among
the lower animala That human language ever consisted solely
of exclamations, and so was strictly homogeneous in respect of
its parts of e;peech, we have no evidence. But that language can
be traced down to a form which nouns and verbs are its only
elements, is an established In the gradual multiplication of
parts of speech out of these primary ones-in the differentiation
of verbs into active and passive, of nouns abstract and con­
crete-in the rise of distinctions of mood, tense, person, of num­
ber and the formation of auxiliary verbs, of adjectives,
adverbs, pronouns, prepositions, articles-in the evolution of
those orders, genera, species, and varieties of pe.rts of speech by
which civi.lized races express minute modifications of meaning
-we see a change from the homogeneous to the heteroge­
neous. And it may be remarked, in passing, that it is more
especially in virtue of having carried this subdivision of function
to a greater extent and completeness, that the English language
is superior to all others. Another phase under which we may
contemplate the development of language is the differentiation
of WOI'dll of allied meanings. Philology early disclosed the truth.
that in all languages words may be grouped into families having
a common ancestry. An aboriginal name applied indiscrimi­
nately to each of an extensive and ill-defined class of things or
actions, preeently undergoes modifications bywhich the chiefdivi­
siOIlS of the class are expressed. These several names springing
from the primitive root, themselves become the parents of other
names still further modified. And by the aid of those systematic
modes which presently arise, of making derifttives and forming
compound terms expressing smaller distinctions and quali­
fications, there is ultimately developed a tribe of words so hetero­
geneolls in cha.n.cter and meaning, that to the uninitiated it seems
incredible they should have had a common origin. Meanwhile
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from other roots there are being evolved other such tribE-.s,
until there results a language of some sixty thousand or more
unlike words, signifying as many unlike objects, qualities, acts.
Yet another way in which language in general exhibits adva.nce
from the homogeneous to the heterogeneous, is in the multipli­
cation of languages. Whether, as Max. Muller and Bunsen
think, all languages have grown from one stock, or whether,
as some philologists sar, they have grown from two or more
stocks, it is clear that smce large families of languages, as the
Indo-European, are of one parentage, they have become distinct
through a process of continuous divergence. The same diffusion
over the Earth's surface which bas led to differentiation of the
race, has sim111taneously led to a differentiation of their speech:
a truth which we see further illustrated in each na.tion by the
peculiarities of dialect found in separate districts. Thus the
progress of Language conforms to the general law alike in the
evolution of languages, in the evolution of families of words,
and in the evolution of parts of speech.

On pusing spoken to written language, we come upon
several classes of :facts, all having similar implications. Written
language is connate with Painting and Sculpture; and at first all
three are appendages of Architecture, and have a direot connexion
with the primary form ofall government-the Theocratic. :Merely
noting by the way the fact that sundry wild races, as for example
the Austmlians and the tribes of South Africa, are to
depicting personages and events upon the walls of caves, which
are probably regarded as sacred places, let us pass to the case of
the Egyptians. Among them, as also among the Assyrians, we
find mural .. d to decorate the temple of the god and
the palace which were indeed originally identical) ;
and as such they were governmental appliances in the same sense
that state-pageaBts and religiouB feasts were. they ,vere
governmental appliances in virtue of representing the worship of
the god, the triumphs of the god-king, the submil!8ion of his sub­
jects, and the punishment of the rebellious. And yet again they
were governmental, as being the products of an art reverenced by
the people as a sacred mystery. From tha habitual use of this
pictorial representation there naturally grew up the but slightly
modified practice of picture-writing-a. practice which was found
still extant among the at the time they were discovered.
Bya process of abbreviation analogous to that which has been
abundantly exemplified in our own written and spoken language,
the most familiar of these pictured figures were successively sim­
plified ; and ultimately there grew up a. system of symbols, most
of' which had but a distant resemblance to the things for which
they stood. The inference that the hieroglyphics of the Egyptians
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were thus evolved is confirmed by the fact that the picture-writing
of the Mexicans was found to have given birth to a like family of
ideographic forms; and among them, as among the Egyptians,
these had been partially differentiated into the kuriologica.Z or
imitative, and the tropical or symbolic: which were, however,
used together in the same record. In Egypt, written language
underwent a further differentiation; whence resulted the kieratic
and the epistolograpkic or enc1u:n'ial: both of which can he
clearly affiliated upon the original hieroglyphic. At the same

we find that for the expression of proper names which could
not be otherwise conveyed, phonetic symbols were employed;
and though it is alleged that the Egyptians never actually
achieved complete alphabetic writing, yet it can scarcely he
doubted that these phonetic symbols occasionally used in aid of
their ideographic ones, were the germs out of which alphabetic
writing grew. Once having become separate from hieroglyphics,
alphabetic writing itself underwent numerous differentiations-­
multiplied alphabets were produced; between most of which,
however, more or less connexion can still be traced. .And in each
civilized nation there has now grown up, for the representation
of one set of sounds, several sets of written signs used for distinct
purposes. Finally, through a yet more important differentiation
came printing; which, uniform in kind as it was at first, has

become multiform.
While written language was passing through its stages

of development, the mural decoration which formed its root was
being differentiated into Painting and Sculpture. The gods,
kings, men, and animals represented, were originally marked by
indented outlines and coloured. In most cases these outlines
were of such depth, and the object they circumscribed so far
rounded and marked out in its leading parts, as to form a
of work intermediate between intaglio and 'bas-relief. In other
cases we see an advance upon this: the raised spaces betwee'n
the figures being chiselled off, and the figures themselves appro­
priately tinted, a painted bas-relief was produced. The restored
Assyrian architecture at Sydenham exhibits this of art
carried to greater perfection-the persons and thin~ represented,
thou~h still barbarously coloured, are carved out WIth more troth
and m greater : and in the winged lions and bulls used
for the angles of gateways, we may see a considerable advance
towards a completely sculptured figure; which, nevertheless, is
still coloured, and still forms part of the building. But while in
Assyria the production of a statue proper seems to have
little, if at aU, attempted, we may trace in Egyptian art the
gradual separation of the BCulptured fi~e from the wall. A
walk through the collection in the British .Museum will clearly
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show this; it will at the same time afford an opportunity
of observing the evident traces which the independent statues
bear of their derivation from bas-relief: seeing that nearly an of
them not only displ",y that union of the limhs with the body
which is the characteristic of bas-relief, hut have the back of the
statue united from head to foot with a block which stands in
place of the original wall. Greece repeated the stages
of this pro~ess. .As in Egypt and Assyria, these twin were
at £rat umted with each other and with their parent, Architec­
ture, and were the aids of Religion and Government. On the
friezes of Greek temples we see coloured bas-reliefs representing
sacrifices, battles, processions, games-all some sort religious.
On the pediments we see pa.inted sculptures more or less united
with the tympanum, and having for subjects the triumphs of
gods or heroel!. Even when we come to statues that are definitely
separated from the buildings to which they pertain, we still find
them coloured; and only in the later periods of Greek civiliza­
tion does the differentiation of sculpture from painting appear
to have become complete. In Christian art we may clearly trace
a para.llel All paintings and sculptures through­
out Europe were religious in subject-represented Christa, cruci­
fixions, virgins, holy families, apostles, saints. They formed
integral parts of church architecture, and were among the means
of exciting worship; as Roman Ca.tholic countries they still
are. Moreover, the early sculptures of Christ on the cross, of
virgins, of saints, were coloured: and it needs but to call to
mind the painted madonnas and crucifixes still a.bundant in
continental chw'Ches and highwa.ys, to perceive the significant
fact that painting and sculpture continue in closest connexion
with each other where they continue in closest connexion with
their parent. when Christian sculpture was pretty clearly
differentiated from painting, it was still religions and govern- .
mental in its subjects - was used tombs in churches
and statnes of kings: while at the same time painting, where
not purely ecclesiastical, was applied to the decoration of
pala.ces, a.nd besides representing royaJ perscnages, occupied
aJmost wholly with sacred legends. Only in quite recent times
have painting and sculpture become entirely secular arts. Only
within these few centuries has painting been divided into his­
torical, landscape, marine, al'chitecturaJ, genre, anima.l, still­
life, &c., and sculpture grown heterogeneous in respect of the
variety of real and ideal suhjects with which it occupies itsel£

Strange as it seems then, we find it no less true, that all forms
of written language, of painting, and of sculpture, have a common
root in the politico-religious decorations of ancient temples and
palaces. Little resemblance as they now hav~ the bust tha.t
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stands on the OOWiIOle, the le.ndsea.pe that hangs aga.inBt thew~
and the copy of the Pima lying upon the table, are remotely
akin; not only nature, but by extraction. The brazen face
of the knocker which the postman hns just lifted, is related not
only to the woodcuts of the lU'U8troted LO'ndon New, which he
is delivering, but to the characters of the~ which
accompanies it. Between the painted window, the prayer-book
on which its light falls, and the adjacent monument, there is
COWlaDguinity. The effigies on our coins, the sign. over shops,
the figures that fill every ledger, the coat of arms outside the
curiage panel, and the placards inside the omnibus, are, in com­
mon with dolls, blue-books. :paper-hangiDgs, lineally descended
from the rude sculpture-paintings in which the E$'yptians repre­
sented the triumphs and worship of their god-kings. Perhaps
no example can be giVeD which more vividly illustrates the mul­
tiplicity and heterogeneity of the products that in course of time
may arise by sucoessive differentiations from a common stock.

Before passiDg to other classes of facts, it should be observed
that the evolution of the homogeneous into the heterogeneous
is displayed not only in the differentiation of Painting and
Sculpture from Architecture and from each other, and in the
increased variety and specialty of the su . they embody,
but it is further shown in the structure 0 work. A
modern picture or statue is far more heterogeneous its consti­
tution than an ancient one. An Egyptian sculpture-fresco repre­
sents all its figures ns on one plane-that is, at the same distance
from the eye; and so is less heterogeneons than a. painting that
represents them as at various distances from the eye. It exhibits
all objects as exposed to the same degree of light; and so is less
heterogeneous than a painting which exhibits its different objects
and different parts of each object as different degrees of light.
It uses sca.rcelyany but the primary colours, and these in their full
intensity; and so is less heterogeneous than a painting which,
introducing the primary colours but sparingly, employs an
endless variety of intermediate tints, each ofheterogeneous com­
position, and differing from the others not only in quality but
mtensity. :Moreover. we see in these aboriginaJ works a great
uniformity of conception. The same arrangement of figures is
continually represented - the same actions, attitudes, faces,
dresses. In Egypt the modes of representation were so fixed
that it was saorilege to introduce a novelty; and indeed it could
have been only in virtue of a. fixed mode of representation that a
8yJtem of hieroglyphics became possible. The Assyrian bas­
reliefs display paraUel characters. Deities, kings, attendants,
winged-figures, and animals, are severally depicted in like
positions, holding like implements, doing like things, and with
like expression or non-express.ion of face. If a palm is.
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introduced, all the trees are of the same height, have the same
number of leayes, ad are· equidistant. When water is
'sented, each wa.n is a counterpart of the rest; the
almost always of one kind, are evenly distributed over the sur­
fa.ce. The beards of the k.ings, the gods, and the winged-figures,
are everywhere similar as are the manes of the lions, and
equally so those of the Hair is represented throughout
by one form of curl The king's beard is quite architectnra.lly
built up of componnd tiers of lmiform curls, alternating with
twisted tiers pla.oed in a transverse direction, a.nd armnged with
perfect regula.rity; a.nd the terminaJ tufts of the bulls:' tails are
represented in exactly the sa.me manner. Without tmcing out
the like traits in ea.rly Cb.ristia.n art, in which, though less strik­
ing, they are still visible, the a.dva.nce heterogeneity will be
sufficiently ma.nifest on remembering that in the pictures of our
own day the composition is endlessly varied; the attitudes, faces,
expressions unlike; the subordinate objects different in size,
form, position, texture; and more or less of contrast even the
smallest details. Or, if we compare a.n Egyptian statue, seated
bolt uprit{~t on a block, with hands on knees, fingem outspread
and parallel, eyes looking straight forward, and the two sides
perfectly symmetrical in every particular, with a statue of the
advanced Greek or the modern school, which is aaymmetrica.l
in respect of the position of the hood, the body, the limbs, the
ammgement of the hair, dress, appendages, and in its rela.tions to
neighbouring objects, we shaH see the change from the homo-­
ganeous to theheterogeneous clearly manifested.

The co-ordina.te origin and gradual differentiation of Poetry,
:Music, and Dancing, supply a series of fa.cts of a.nalogous cha­
racter. Rhythm in speech, rhythm in sound, and. rhythm in
motion, were in the beginning but different elements of the
same thing, and have only in prOC&lS of time become sepa­
rate tbinRs. Among various existing barbarous tribes we find
them still united. The dances of sa.va.ges are accompanied by
some of monotonous cha.nt, the clapping of hands, the
striking of rude instruments: there are measured movements,
measured words, and measured tones; and the whole ceremony,
usually having reference to war or sa.crifice, is of governmental
cha.ra.cter. In the ea.rly records of historic races we
larly find these three forms of metrical action united,in religious
festivals. In the Hebrew writings we read that the triumpha.l
ode composed by Moses on the defeat of the Egyptians, wa.s
sung to an aooompa.niment of dancing and timbrels. The
Isra.elites danced and sung "at the inauguration of golden
calf. And as it is generally agreed that this representation of
the Deity was borrowed from the mysteries of Apia, it is
probable that the dancing was copied from that of the Egyptians
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on those OOCliIoBiona" There waa an annual dance in Shiloh on the
festival; and David danced before the ark. Again, in

Greece the like relation is everywhere seen: the original type
being there, as probably in other cases, a simultaneous chanting
and mimetic repreaentation of the life and adventurN of the
god. The Spartan dances were 8COOmpanied by hymns and
songs; and in general the Greeks had .. no fNtiva.ls or religious
assemblies but what were 8COOmpanied with songs and dances"
-both of them being forms of worship used before altars.
Among the Romans, too, there were sacred dancN: the Salian
and Luperca1ian being named as of tha.t kind. And even in
Christian countries, as at Limoges, in comparatively recent times,
the people have danced in the choir in honour of a saint. The
incipient separation of these once united arts each other
and from religion, was early visible in Greece. Probably diverg­
ing from dances partly religious partly warlike, as the Cory­
bantian, came the war dances proper, of which there were
various kinds; and from these resulted secular dances. Mean­
while Music and Poetry, though still united, came to have an
existence separate from dancing. The aboriginal Greek poems,
religious their subject matter, were not recited but chanted ;
and though at first the chant of the poet was 8COOmpanied by
the dance of the chorus, it nltimately grew into independence.
Later still, when the poem had been differentiated into epic and
lyric-when it became the custom to sing the lyric and recite
the epic-poetry proper was born. .As during the same period
musical instruments were being multiplied, we may presume
that music came to have an existence apart from words. And
both of them were simultaneously assuming other forms besides
the religious. Facts havin~ like implications might be cited
from the histories of later times and peoples: as the practices
of our own early minstrels, who sang to the harp heroic narra­
tives by themselves to music of their own composition:
thus uniting the now separate offices of poet, composer, vocalist,
and instrumentalist. But, without further illustration, the
common origin and gradual differentiation of Dancing, Poetry,
and Music will be sufficiently manifest.

The advance the homogeneous to the heterogeneous is
displayed not only in the separation of these arts from each
other and from religion, but also in the multiplied differentia­
tions which each of them afterwards undergoes. Not to dwell
upon the numberless kinds of dancing that have, in course of
time, come into use,-and not to occupy space in detailing the

of poetry, as seen in the development of the various
of metre, of rhyme, and of general organization,-let us

confine our attention to music as a. type of the group. As
!

\
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argued by Dr. Burney, and as implied by the customs of stilI
extant barbarous :races, the musical instruments were, with­
out doubt, percussive-sticks, calabashes, tom-toms,-and were
used simply to mark the time of the dance; and in this constant

, repetition of the same llOund, we see music in its most homoge­
neous form. The EtlvPtians had a lyre with three strings; the
early lyre of Greeks had four, constituting their tetrachord ;
in course of IlOme centImes lyres of seven and eight strings were

; and, by the expiration of a thousand years, they had
to their" great system" of the double octave: through

all which course arose a greater .
y there came into use

Phrygian, JEolian, and Lydian-answer-
ing to our keys: and of these there were ultimately fifteen.
yet, however, there was but little heterogeneity in the time of
their music. Instrumental mllsic during this period being
merely the accompaniment of vocal music, and vocal music being
completely subordinated to words,-the singer being also the poet,
chanting his own compositions and making the len~s of his
notes agree with the feet of his verses,-there necessarily resulted
a tirellOme uniformity of measure, which, as Dr. Burney says,
'~no resources of melody could disguise." Lacking the complex
rhythm obtained by our eqnal bars and unequal notes, the only
rhythm was that produced by the quantity of the syllables, and
was of necessity comparatively monotonous. And further, it
may be observed that the chant thus resulting, being like reci­
tative, was much less clearly differentiated from ordinary speech
than is our modern IlOng. Nevertheless, virtue of the ex­
tended range of notes in use, the variety of modes, the occasional
variations of time consequent on changes of metre, and

Um,ti(i~n of instnunents, music had, towards the close of
civilization, attained to considerable heterogeneity-not

indeed with our music, but as compared with that
which As yet, however, there existed nothing but

was unknown. It was not until Christian
church-music had reached IlOme development, that music in parts
was evolved; and then it came into existence through a very
unobtrusive differentiation. Difficult as it may be to conceive a
priori how the advance from melody to harmony could take

eap, it is none the less true that it did so.
prepared the way for it, was the employ­

ment of two choirs singing alternately the same air. Afterwards
it b~me the practice-very possibly first suggested by a m.is­
Ul.K:e-·Ior the second choir to commence before the first had
ceased; thus producing a fugue: and with the simple airs then
in use, a harmoniOI18 fugue might not improbably thus result.
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The idea. having oue been giwn, the oompo8iDg of airs produc­
tive of fugal harm<m:r would naturally grow up; all in some way
it dMl grow up out of this aJ.t:.eme.te choir-siuging. And from
the fugue to concerted music of two, three, four, and more parts,
the traDsition wu easy. Without tracing in detail the inc:ree.sing
complexity that resulted from introducing notes MOM
lengths, from the multiplication of keys, from the use of acci­
dentals, from varieties of time, and so forth, it needs but to
contrast music 88 it is, with music 88 it was, to see how immense
is the inC'rE'Jllose of heterogeneity. We see this if, looking at
music in ita e~le, we enumerate its many different genera
and species-if we consider the divisions into vocal, instrumental,
and mixed ; and their subdivisions into music for different voices
and different instruments: if we observe the many forms of
sacred from the simple hymn, the chant. the canon,
motet, anthem, &00., up to the oratorio; and the still more nume­
rous forms of secul&r music, from the ballad up to the serenata,
from the instrumental solo up to the symphony. Again, the
same thing is seen on comparing anr one sample of aboriginal
music with a sample of modem mwnc-even an ordinary song
fOl' the piano; which we find to be relatively highly hetero­
geneoWl, not only in respect of the varieties of pitch and length
of the notes, the number of different notes Bounding at the same
instant company with the voice, and the variations of strength
with which they are sounded and sung, but in I'Ell!lpElCt of the
changes of key, the changes of time, the changes of timJwe
of the voice, and the many other modification. of expression.
While between the old monotonoWl dance-chant and a grand
opera of our own day, with its endless orohestml complexities
and vocaJ. combinations, the contrast in heterogeneity is so
enreme that it seems llC8.J.'OO1y credible that one should have
been the ancestor of the other.

Were they needed, many further illustrations might be cited.
Going back to the early time when the deeds of the god-king,
chanted and :m.ilnetica.lly represented in dances round his altar,
were further narrated in picture-writings on the of temples
and palaoos, and so constituted a rude literature, we might
trace the development of Literature through phues which, 88

in the Hebrew Scriptures, it presented in one work theology,
cosmogony, history, biography, tiYil law, ethic:s, ~try; through
other phases in which, 88 in the Iliad, the religious, martial;
historical, the epic, dram&tic, and lyrio elemems are similarly
oommingled; down to its present heterogeDElOWI development,

which its divilions and su.bdivisions are so numerous and
varied &8 to defy complete classification. Or we might trace
out the evolution of SGienoe; beginning with tUaen. in. which
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it was not yet differentiated from Art, and was, in union with
Art, the haadmaid of Religion; passing through the era in
which the scieBooe were 80 few and rudimentary, u to be mmul­
taneouly cultivated by the same philooophem; and ending with
the era in which the genera and species are 80 numerou that few
can enumerate them, and 00 one Cllo1\ adequa.tely grasp even one
genus. Or we might do the like with Architecture, with the
Drama, with Dress. But doubtless the reader is
of illustrations; and our promise has been amply
believe we have shown beyond question, that that which the
German physiologists have found to be the law of organic deve­
lopment, is the law of all development. The advaJ1(l6 from the
simple to the complex, through a process of suooesaive differen­
tiations, is seen alike in the earliest changes the Universe to
which we can reason our way back, and in the earliest changes
which we can inductively establish; it is seen the geologic
and climatic evolution of the Earth, and of every sin~le organism
on its surface; it is seen in the evolution of Humanity, whether
contemplated in the civilized individual, or in the aggregation
of races; it is seen in the evolution of Society in respect both
of its political and economical organization; and it is seen in
the evolution of all those endless concrete and abstract products
of human activity which constitute the environment of our
daily life. From the remotest past which Science can fathom,
down to the ooveliies of yesterday, that in which essen­
tially consists, is the transformation of the homogeneous into
the heterogeneous. /"".

A.nd now, from this uniformity of procedure; may we not'
some fundamental necessity whence it results? :May we:

not rationally seek for some all-pervading principle which deter..;
this all-pervading.;process of things 1 Does not the

versality of the law imply a universal cQluael . I

That we can fathom such caU8ej noumenally considered, is not
to be supposed, To do this would be to solve that ultimate

lel'J' -wllllcil m,ust· eV'ElI tJranl!lCeJld human inte ' '
may be possible for us to reduce the la.w

above estahlished, from the condition of aD •

tion, to the condition of a rational ge
was possible to in*erpret Kepler'slaw8 u necessary consequences
of the law of gravitation; 80 it may be possible to interpret this
law of Progress, in ita multiform manifestations, as the necessary
consequenee of some similarly universal principle. As gravita­
tion was aaiguable u the oa'U86 of each of the groups of pheno­
mena which Kepler formul&ted; 80 may some equally simple
attribute of things be assignable as the cause· of each of the
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groups of phenomena fonnulated the 'pages. We
may be abfe to affiiliate all these varied and evolutions
of the homogenoous into the heterogenoous, upon certain simple
facts of immediate experience, which, in virtue of endless repe­
tition, we regard as necessary.

The probability of a common cause, and the 'bility of

1
fonnulating it, being granted, it will be well, .
further, to consider what must be the general
such cause, and in what direction we ought to look for it.O)We
can with certainty predict that it has a high
rality; seeing that it is common to such .
nomena: just in proportion to the universal
must be the abstractness of its character:'''­
to see in it an obvious solution of this or
because it equally refers to fonns of
apparent resemblance to them: its association
orders of facts, involves its dissociation from any particular order
of facts.' which determines Progress of every kind-
astrono . rganic, ethnologic, social, economic, artistic,
c:l1:C.·-l1; must be concerned with. some fundamental attribute p0s­
sessed in common by all these; and must be expressible in

tterms of this fundamental attribute. The on .
in which all kinds of Progress are alike, is, that

~ cka ; and hence, in some characteristic of changes in general,
I . solution will probably be found We mtl,y suspect
a.priori that some law of change lies .
this universal transformation of the homogeneous hete-
rogeneous. •
, Thus much premised, we pass at once to the statement of the

.! law, which is this :-EvtJrY adiV6 !lWOO 'fYNXl,'lMJ68 moTe than
O'M chatng~oa'U86 prodluces more tTwm, one effect.

. Before this law can be duly comprehended, a few examples
must be contemplated When we strike one body agomst
another, that whicn we usually regard as the eft"ect,
position or motion in one or both bodies. But
shows us that this is a careless and very incomplete view of the
matter, Besides the visible mechanical result, sound .
duced; or, to speak accurately-a vibmtion in one or both
and in the surrounding air: and under some circumstances we
caJl this the eft"ect. Moreover, the air has not onJ.;r been made
to vibrate, but has had sundry currents caused m it by the
transit of the bodies. Further, there is a disarra.ngement of the
particles of the two bodies in the neighbourhood of their point of
collision; amounting in some cases to a visible condena&tion.
Yet more, this condensation is a.coompanied by the evolution of
a certain amount of heat. ~e cues a spark-that light-
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results, from the incandescence of a portion struck off: and
sometimes this incandescence is associated with chemical com­
bination. Thus, by the original mechanical force expended in
the collision, at least five, and often more, different kinds of
changes bave been produced. Take, again, the lighting of a
candle. Primarily this is a chemical change consequent on a

of temperature. The process of combination having once
been set gomg by extraneous heat, there is a continued evolu­
tion of carbonic acid, water, &c.-in itself a result more complex
than the extranoous heat that first caused it. But accompanying
this process of combination there is a production of heat; there is
a production of light; there is an ascending column of hot gases
generated; there are currents established in the surrounding air.
Moreover, the decomposition of one force into many forces does
not end here: eacb of the several changes produced becomes
the parent of further chan~es. The carbonic acid off will
by and by enter into combmation with some base; or under the
influence of sunshine give up its carbon to the leaf of a plant.
The water will modify the hygrometric condition of the sur­
rounding air; or, if the current of hot gases containing it come
against a cold body, will be condensed: altering the tem­
perature, and perhaps the chemical state, of the surface it covers.
The heat evolved melts the subjacent tallow, and expands the
neighbouring air. The light, fa.lling on va.rious substances, calls
forth from them reactions by which it is modified; a.nd so
VA.l-1mll'l colours are produced. Similarly even with these secondary
actions, which may he traced out into ever-multiplying ramifi­
cations, until they become too minute to be appreciated. And
thus it is with all changes whatever. No case can be named in
which an active force does not evolve forces of several kind!!, and
each of other groups of forces. U_!.!!Y'rsally..tA& eWeet -is
more co.:&- than the cause.

Doubtless the reader already foresees the course of our argu­
ment. This multiplication of results, which is displayed in every
event to-day, has been on from the beginning, and is
true the grandest phenomena of the universe as of the most
insignificant. From the law that every active force produces
more than one change, it is an inevitable corollary that through­
out aU time there has been an ever-growing complication of
things. Starting with the ultimate fact that every cause pro-

I:duces more than one effect, we may readily see that throughout
I creation there must necessarily have gone on, and must still go

lIon, a never-ceasing transformation of the homogeneous into the
I heterogeneous. But let us trace out this truth in detail.

Without committing ourselves to it as more than a specula­
tion, though a highly probable one, let us again commence with
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the evolution of the solar uystem out of a nebulous medium.tilt

From the mutual attraction of the atoms of a diffused Il:Wl8

whose form is unsymmetrical, there results not only condensa­
tion but rotation-gravitation simultaneously generates both the
centripetal and the centrifugal forces. While the condensation
and the rate of rotation arep~velyincreasing, the approxi­
mation of the atoms nooessa.rily generates a progressively in-

. As this temperature rises to incandes-
to be evolved; and ultimately there results
of fluid matter radiat' .

light--a sun. There are good reasons
high tangential velocity, and consequent centri-
.red by the peripheral portions of the condensing

nebulolJ8 masB, the periodical detachment of rotatin . is a
result; and that, . neoo-
, tllerl~must arise their

condensation repeat the actions of the parent m&ll8, and so pro-
ir satellites---e.n inference supported

of Saturn. Should it r be satis-
factorily demonstrated that planets and satellites were thus gene­
rated, a striking illustration will be afforded of the highly hete­
rogeneous effects resulting from the primary homogeneous cause ;
but it will sufficiently serve our present purpose to point to the
fact that from the mutual attraction of the particles of an irre­
gular nebulous :mass there result condensation, rotation, heat,
and light. -

It follows as a corollary from the Nebular Hypothesis, that the
Earth must .. y have been in a state of incandescence; and
whether the bular Hypothesis be true or not, this original in­
candescence of the Earth is now inductively established-or if
not established, at least rendered 80 highly probable that it is a
generally admitted geological doctrine. Let us look first at the
astronomical attributes of this onoe molten globe. From
rotation there result the oblateness of its form, the alternations
of day and night, and (under the influence of the moon) the

atmospheric. From the inclination of its
result the preoellllion of the equinoxes and the

many diffelences of the seasons, both simultaneous and succes-
sive, that its surface. Thus the multiplication of effeets is
obvious. of the differentiations consequent on the gradual

" The idea that the Nebular Hypothesis has been disproved becall8e what
were thought to be existing nebulm have been resolved into cluters of stan.
is almost beneath notice. .1 priQri it was highly- improbable, if not impossible.
that l1ebulou II18ll8eIl should still remain unoond6lll!lild, while others have been.
oondeued milliOl'lll of years ago.
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cooling of the Earth have been aJ.ready noticed-asthe formation
of a crust, the solidification of mblimed elements, the precipita­
tion of wa.ter, &C.,-and we here again refer to them merely to
point out that they are simultaneous remIts of the one cause,
diminishing temperature.. us now, however, observe the
multiplied changes 8u~uently arising from the continuance of

one cause. The coohng of the Earth its
contraction. Hence the solid crust first formed is presently too
large for the shrinking nucleus; and as it cannot support itself,
inevitably follows the nucleus. But a spheroidal envelope can­
not sink down into contact with a smaller internal spheroid,
without undergoing disruption: it must run into wrinkles as the

ofan apple does when the bulk of its interior decreases from
evaporation. .As the cooling progresses and the envelope
thickens, the ridges consequent on these contractions necessarily
become greater, rising ultimately into hills apd ; and
the later systems of mountains thus produced must not only be
higher, as we find to be, but they must be longer, as we
l~o find them to be. Thus, leaving out of view other modifying
f_orces, we see what immense heterogeneity of surface has remIted
iifrom the one cause, loss of heat-a heterogeneity which the
~tele8Cope shows us to be paralleled on the face of .the moon,
where aqueous and atmospheric agencies have been absent. But
we have yet to notice another species of heterogeneity of mrface
similarly and simultaneously caused. While the Earth's crust
was still thin, the ridges consequent on contraction must not
ouly have been small, hut the spaces between these ridges must
have rested with great evenness upon mhjacent liquid sphe­
roid; and the water in those arctic and antarctic regions
which it first condensed, must have been evenly distributed.
But as fast as the crust grew thicker and gained corresponding
strength, the lines of fracture from time to time caused in it,
must have occurred at greater distances apart; the intermediate
surfaces must have followed the contracting nucleus with less
uniformity; and there must have resulted larger areas of land
and water. If anyone, after wrapping up an orange in wet
tissue paper, and observing not only how oomparativelr small
are the wrinkles, but how evenly the intervening spaces he upon .
the surface of the orange, will then wrap it up in thick cartridge­
paper, and note both the greater height of the ridges the
much larger spaces throughout which the paper does not touch
the orange, he will be able to realize the fact, that as the Earth's
solid envelope grew thicker, the areas of elevation and depression
must have become greater. place of islands more or less
homogen\ously scattered over an all-embra.cing sea, there must
have gradually arisen heterogeneous arrangements of oontinent-
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and ocean, IlUch as we now know. Yet further, this double
change in the extent and in the elevation of the exposed lands,
involved yet another species of heterogeneity-that of coastrline.
A tolerably even surface raised out of the ocean must have a
simple, regu1a.r sea-margin; but a surface varied by table-lands
and intersected by mountain-chains of different heights, must,
when raised out of the ocean, have an outline extremely irregular
both in leading features and in its deta.ile. Thus we see how
enormous is the accumulation of geological and geographical

slowly brought about by the one cause-eontraction of
the Earth.

When we pass from the a.gency which geologists term igneous,
to aq.ueous a.nd a.tmospheric agencies, we see the like ever­
growmg complications of effect& The denudin~ actions of air
and water have, from the beginning, been modifying every ex­
posed llUrface; everywhere simultaneously producing many dif­
ferent changes. OXIdation, heat, wind, froat, rain"glaciers, rivers,
tides, waves, have been unceasingly producing disintegration;
varying in kind and amount according to local circumstances.
Acting upon a simple tract of granite, they here work scarcely
an appreciable effect; there cause exfoliations of the swfa.ce,

a consequent accumulation of cUfn-i8 and boulders; and
elsewhere, after decomposing the feldspar jnto a white clay.
carry awa.y this and the accompanying quartz and mica, and de­
posit them in separate beds, fluviatile and marine. When the
exposed laud consists of several different formations, sedimentaJY
and igneous, the denudation produces changes proportiOlmbly
more heterogeneous. The formations being disintegra.ble in
different degrees, a.n increased irregularity of surface is produced.
The areas drained by different rivers being differently consti­
tuted, these rivers carry down to the sea different combinations
of ingredients; and so IlUndry new st,ra.ta. of distinct composition
are formed. And here indeed we may see very simply illustrated
the truth, which we shall presently have to trace out in its more
complex manifestations, that in proportion to the heterogeneity
of the object or objects on which any force expends itself, is the
heterogeneity of the results. A continent of complex structure,

. numerous strata irregularly distributed, raised to various
ted up a.t all angles, must, under the same denuding

influences, give origin to immensely multiplied results: each
district must be differently modified; each river must carry down
a different kind of detritus; each deposit must be differently dis­
tributed by the involved currents, tidal and other, which
the contorted shores; and this multiplication of results must
manifestly be greatest where the complexity of the surface
is greatest
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is out of the question here to trace in detail the genesis of
thoseendless complicationsdescribed by Geology and PhysicalGeo­
graphy: else we might show how the general truth, that every
active force produces more than one change, is exemplified in the
highly involved flow of the tides, in the ocea.n currents, in the
winds, in the distribution of rain, in the distribution of heat, and
so forth. But not to dwell upon these, let us, for the fuller
elucidation of this truth in relation to the inorganic world, con-

what would be the consequences of some extensive cos­
mica! revolution-say the subsidence of Oentral America. The
immediate results of the disturbance would themselves be suffi­
ciently complex. Besides the numberless dislocations of strata,

ejections of igneous matter, the propagation of earthquake
vibrations thousands of miles around, the loud explosions, and the
escape of gases ; there would be the rush of the Atlantic and
Pacific Oceans to supply the vacant space, the subsequent recoil
of enormous \vaves, which would traverse both these oceans and
produce myriads of changes along their the correspond­
ing atmospheric waves complicated by the currents surrounding
each vent, and the extensive electrical discharges with
which such disturbances are accompanied. But these temporary
effects would be insignificant compared with the permanent ones.
The complex currents of the Atlantic and Pacific would be
altered in direction and amount. 'l'he distribution of heat
achieved by these ocean currents would be different from what
it is. The arrangement of the isothermal lines, not only on
the neighbouring continents, but even throughout Europe, would
be changed. The tides would flow differently from what they
do now. There would be more or less modification of the winds
in their periods, strengths, directions, qualities. would
fall scarcely anywhere at the same times and in the same quan­
tities as at present. In short, meteorological conditions
thousands of miles off, on all sides, would more or less revo­
lutionized. Thus, without taking into acconnt the infinitude of
modifications which these changes of climate would produce
upon the flora and fauna., both of land and sea, the reader will
sufficiently realize the immense heterogeneity of the results
wrought out by one force, when that force expends itself upon
a previously complicated area; and he will readily draw the
unavoidable corollary tha.t from the the complication

. has adva.nced at an increasing rate.
Before going on to how organic progress also depends

upon the universal law that every force produces more than one
change, we have to notice the manifestation of this law in yet
another species of inorganic progress-namely, chemical. The
same general causes that have wrought out the heterogeneity of
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the Earth, physically considered, have simultaneously wrought
out its chemical heterogeneity. Without dwelling upon the
general foot that the forces which been incre&S1ng the
variety and complexity of geological formations, have, at the sam&

time, been bringing into contact elements not previously exposed
to each other under conditions favoumble to union, and so have
'been adding to the number of chemical compounds, let us pass.
to the more important complications that resulted :&om the
cooling of the Earth. There is every reason to believe that at
an extreme heat the elements cannot exist combination at all
Even under such heat as can be artificially produced, some ex­
tremely powerful affinities yield, as for instanoo, that of oxygen
for hydrogen; and the great majority of chemical compounds
are decomposed at much lower temperatures. But without
insisting upon the highly probable inference, that when the
Earth was in its first state of incandescence there were no
chemical combinations at all, it will suffice our purpose to point
to the unquestionable fact that tbe compounds that can eXISt at
the highest temperatures, and which must, therefore, have been
tbe :tint to make their ap~ce as the Eanh cooled, are thoae
of the simplest constitutions. . The protoxides-including under
that head the alkalies, earth.8, &o.-are, as a claa, the most
stable compounds we know: most of them resisting decomposi­
tion by any heat we can generate. consisting severally
of one atom of each component element, are oombinations of the
simplest order--are but one degree le88 homogeneous than the
elements themselves. More heterogeneons than these, lees
stable, and therefore later the Eanh's history, are the dellt­
oxides, tritoxides, peroxides, &0.; in which two, three, four, or
more atoms of oxygen are united with one atom of metal or
other element. Higher than thElSf1 in heterogeneity are the
hydrates; in which an oxide of bydrogen, united with an oxide
of some other element, forms a combination whose atoms seve­
rally contain at least four ultimate atoms of three different
kinds. Yet more heteroganaous and less stable still, are the
salts; which present us with compound atomB each made up of
five, six, seven, eight, ten, twelve, or more atoms, of three, if not
more, kinds. Then there are the hydrated salts, of a yet greater
heterogeneity, which undergo partial decomposition at much
lower tempera.tures. Moor them come the further-complicated
8upersalts and double salts, having a stability again decreased;
and so throughout. Without entering into qualifications for
which we lack space, we believe no chemist will deny it to
be a general law of these inorganic combinations that, otMl'
tltings equtil, the stability decreases as the complexity increases.
And then when we pass to'the compounds of organic chemistry:>
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we 6nd this gewftllaw still further exemplUied: we &nd mtteh
greater complexity and much less stability. An atom of aI.­
men, for instance, consists of 482 ultimate atoIU of five~
kinds. Fibrine, still more intricate in co'llSlit'lltic:m, cootainlll in
each atom, 298 atoms of carbon, 49 of _egen, 2 of sulphv,
228 hydrogen, and 92 of oxygen-in all, 660 lIIotoms; 01', mere
strictly spea.king-equivalents. And these two suhirtaaees ue
80 unstable as to decompoee &t quite ordinary temperatures; as
that to which the outside of a joint of roast meat is expceed.
Thus it becomes manifest that the present chemical heteroge­
neityof the Ea.rth's snrface has arisen by degrees, a.s the pro­
~ve refrigeration has permitted; and that it. baa exhibited
:itself in three fonna-first, in the multiplication of ch.emical c0m­
pounds; secoud, in the greater numher of dii"erent elemeM8
contained in the more modern. of these oompounds; and third,
in the higher and more varied multiples in which these more
numerous elements combine.

To say that this advance in chemical heterogeneity is doe tao
the one cause, diminution of the Lrth's temperature, would he
to say too much; for it is clear that aqueous and atmo8pheric
agencies have been concerned ; and, further, that the aBinities of
the elements themselves are implied. The cause has all aloog
been & composite one: the cooling of the Ea.rih baring been
simply the moot general of the concurrent causes, or assemblage
of conditions. And here, indeed, it may be rem8ll"ked that in.
the several classes of facts already dealt with (excepting perhaps
the first), and still more in those with which we shall presently

the causes are more or less compound; u indeed are nearly
a.U causes with which we are a.cquamted. Seareely any change
can. with logical accuracy be wholly ascribed to one ageney, to
the neglect of the permanent or temporary conditions under
which only this agency produces the change. But as it does not
materially affect our argument, we prefer, for simplicity's sake,
to use throughout the popular mode of expression. Perhaps it
will be further objected, that to a.ssign lollS of heat as the eawIe
of any changes, is to attribute these changes not to a force, bllt
to the absence of a. force. And this is true. Strictly~
the cha.nges should be attributed to that force, or those forces,
which come into action when the antagonist foree is withdrawn.
But though there is an inaccuracy in saying that the freezing of
wa.ter is due to the loss of its heat, no practical error ari.sfts from
it; nor will a pa.rallellaxity of expression vitiate our litatements
respecting the multiplication of effects. Indeed, the objection
serves lm.t to draw attention to the general fact, that uot only
does the exertion of a force produce more than one change, but
the withdrawal of a. force produces more than one change. And

I 1:2
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this suggests that perhaps the most correct statement of the
general principle would be its most abstract statement-every
change is followed by more than one other change.

Returning to the thread of our exposition, we have next to
trace out, in organic progress, this same all-pervading principle.
And here, where the evolution of the homogenooWl into the
heterogenooWl was first observed, the production of many changes
bv one cause is most difficult to demonstrate. The development
of a seed into a plant, or an ovum into an animal, is so gradual,
while the forces which determine it are so involved, and at the
same time so unobtrWlive, that it is scarcely possible to detect
that multiplication of effects which is elsewhere so obvioWl.
Nevertheless, guided by indirect evidence, we may pretty safely
reach the conclusion that here too the law holds. Observe, first,
how numerous are the effects which any marked change will
produce upon an adult organism--a human being, for instance.
An alarming sound or sight, besides the immediate impressions
on the organs of sense and· the nerves, may produce a muscular
start, a scream, a distortion of the face, a trembling consequent
npon a general muscular relaxation, a. burst of perspiration, an
excited action of the heart, a rush of blood to the brain, followed
possibly by arrest of the heart's action and by syncope; and if
the syst.em be feeble, an indisposition with its long train of com­
plicated symptoms may set m. Similarly in cases of disea.se.
.A minute portion of the small-pox virus introduced into the
system, win, in a severe case, cause, during the first stage, rigors,
heat of accelerated pulse, tongue, loss of appetite,
thirst, epigastric uneasiness, vomiting, headache, pains in the
back and limbs, muscular weakness, convulsioDfl, delirium, &c.;
in the second stage, cutaneous eruption, itching, tingling, sore
throat, swelled fauces, salivation, cough, hoarseness, dyspnma,
&c.; and in the third stage, redematous inflammations, pneu.­
monia, plenrisy, diarrhrea, inflammation of the braiu, ophthalmia,
erysipelas, &c.: each of which enumerated symptoms is itself
more or less complex. Medicines, special foods,· better air, might
in like manner be instanced as producing multiplied results.
Now it needs only to consider that the heterogeneity of change
thus wrought by a simple force upon an adult organism, will be
in part parallel in an embryo organism, to understand how here
also, the evolution of the homogeneous into the heterogeneous
may be consequent upon the production of many effects by one
cause. The external heat and other agencies which determine
the first complications of the germ, may, by acting upon these,
superinduce further complications; upon these still higher and
more numerous ones; and so on continua.lly--eaeh organ as it is
developed, serving by actions and reactions upon the rest, to
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initiate further complexities. The first l'ulsations of the fcetal
heart must simultaneously affect the nutrItion of all the tissues.
The growth of each tillSUe, involving as it does the abstraction
from the blood of special proportions of elements, must modify
the constitution of the blood; and so must modify the nutrition
of a.ll the other tillSUe8. The action of the heart, implying as it
does a certain necessitates the addition to the blood of effete
matters, which must influence the rest of the system, and perha.ps,
.as some think, themselves determine the formation of excretory
organs. The nervous connexions established among the viscera
must further multiply their mntual influences: and 80 con­
tinually. Indeed we may find aprioTi reasou to think that
evolntion proceeds after this manner. For since it is now known
that no germ, animal or vegetable, contains the slightest rudi­
ment, trace, or indication of the future organism-now that the
microscope has shown us tha.t the process first set up in every
fertilized germ, is a process of repeated spontaneous fissions
ending in the production of a mass of seemingly homogeneous
cells, not one of which exhibits any special character; there
seems no alternative but to suppose that the incipient or partial
organization at any moment subsisting in a growing embryo,
is itself transformed by environing inflnences into the succeeding
phase of orgauization, and this into the next, until, through ever­
mcreasing complexities, ultimate form is reached. Thus,
though the subtilty of the forces and the slowness of the results,
render it impossible for us directly to show that the successive
stages of increasing heterogeneity through which every growing
embryo passes, are severally consequent upon the production of
many changes by one force, yet, indIiJrectly, we have strong
dence that they are so. We have observed how multitudinous
are the effects one cause may generate in an adult or­
ganism; the abstract necessity that an analogous multiplication
of effects must happen in the unfoldiug organism, we have con­
templated in sundry illustrative ca.ses; and we have seen that
structureless as every germ origina.lly is, the development of an
organism out of it is otherwise incomprehensible. Not indeed
that we are thus enabled really to explain the production of any
plant or animal Weare still in the dark respecting those
mysterious properties in virtue of which the germ, when sub­
jected to fit influences, undergoes the special chanael'l ini­
tiating the series of developmental transformations. Ail whieh
we aim to show, is, that given a germ possessing these myste­
rious properties, the evolution of a heterogeneoWi organism from
it, probably depends upon that multiplication of effects which
we have seen to be the cause of progr8ll8 in general, so far as we
have yet traced it.
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When, le&ring the development of Ilingle plants anima.1s,
we pass to that of' the Earth's :flora and fanna, the COUl8e of OW'

again becomes clear and simple. Though, 88 was ad­
the first part of this article, the fragmentary facts cL

P~tology at present accumulated, do not clearly warrant us
saying that, in the lapse of geologic time, there have been

evolved more heterogeneous individual organisms, and more hete­
rogeneous assemblages of organisms, yet we Bball now see that
there mud ever have been a tendency towards these
We shall find that the production of many effects by one canse,
which, as already shown, has been all along increasing the
physical heterogeneity of the Earth, has further involved all
increasing heterogeneity in its :flora and famm, individually and
collectively. .An illustration will make this clear. Suppose that
by a. suooesaion of upheavals, occurring, as they are now known
'00 do, at long intervals, the East Indian Archipelago were
to be step raised int{) a continent, and a chain of moun-
tains along the lUis of elevation. By the first of theee
changes the plants and animals inhabiting Borneo, Sumatra,
New Guinea, and the:rest, would be subjected to . tly modi­
fied sets of conditions. The climate in general w .be altered.
in temperature, in humidity, aud in its periodical variations;
whilst the local differences would be multiplied. These modifi­
cations would affect, perhaps ina.ppreciably, the entire flora and
fauna of the region. The change of level would produce addi­
tional modifications; varying in different species, and also in
difFerent members of the same species, according to their
proximity to the axis of elevation. Certain kinds of plants,
growing only on the BefHlhore in special localities, might
disappear entirely. Others, living only in swamps of a certa.iJl
hnmidity, would, iftheysnrvived at all, probably undergo visible
changes of appea.m.nce. While still greater alterations would
OOOtJr in the plants gradually spreading over the lands newly
:raised a.bove the sea. 'I'he animals and insects living upon these
modified plante, would themaelves be in some degree modified
by change of food, as well as by change of clima.te; a.nd the
modification would be more marked where, the dwindling
or disappearance of OII.e species of plant, an allied species was
eaten. In the lapse of the many generations arising before the
next upheaval, the sensible or insensible alteration thus pro­
dnced in each species would become organiaed-tbere would be
a more or less complete adaptation to the new conditions.
next upheaval would superinduce additional orga.nic cha.'I\,<res,
involvw2' more distinct divergenoes from the primary structures:
and so repeatedly. But now let it be o'bRerved that the revo­
lution thus resnlting would not be a substitution of a. thousand
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more or less modified species for the thousand original species ;
but in place of the thousand original species there would
several thousa.nd species, or varieties, .or changed forms. Each
species bein~ distributed over an area of some extent, and
tending continually to colonize the new area exposed, its dit:.
ferent members would be subject to different sets of changes.
Plants and animalsspr~ towards equator would not be
affected in the same way with others spreading from it. Those
spreading towards the new shores would undergo changes unlike
the changes undergone by those gpreading into the mQuntains.
Thus, each original race oforganillm8 that survived, would become
the root from which diverged severnl races differing more or less
from it and from each other; and while some of these might
subsequently disappear, probably more than one would survive
into the next geologic period: the very dispersion itself increas-

the chances of survival. Not only would there be thus
certain modifications consequent on change of physical

conditions and kind of nutriment, but also in some cases other
modifications conseqnent upon change ofhabits. The fa.una. of each
island, peopling, step by step, the newly elevated tracts, would
eventually come in contact with the faunas of other islands;
and some members of these other faunas would differ more or
less from any creatures before seen. Herbivores meeting with
new beasts of prey, would, in some cases, be led into modes of
defence or escape somewhat differing from those previousll
used; and simultaneously the beasts of prey would modify theIr
modes of pursuit and attack. We know that when CIrcum-
stances demand it, such of habit do place in
animals; and we know the new habits become the
dominant ones, they must eventually in some degree alter the
organization. Observe now, however, a furt
The process involves not Bimply a tendency
rentiation of each race of organisms into several races; but it
involves a tenden e occasional production of a somewhat
higher organism. divergent varieties of . hich
have been caused by fresh physical conditions life,
will exhibit changes quite indefinite in kind and degree; and
changes that do not nectJSS&rily constitute an adva.nce. Probably
in most cases the modified type will neither be more nOT less

e original one. some cases the habits
simpler than bet.

structure will result: there will be a.
'nl'U8t noW and then occur, that some divergent branch of a.
species, falling into circumstances which give it somewha.t more
complex experiences, and demand actions somewhat more
involved, will have certain of its organs further differentiated
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in proportionately small degrees,-will become slightly more
heterogeneous. Thus, in the natuml COUI'8e of thing&, there
will from time to time a.riBe an increased heterogeneity both of
the Earth's flora and fauna, and of individual races included
iu them. Omitting detailed expla.na.tions, and allowing for the
qualifications which cannot here be specified, we think it is.
dear that geological mutations have all along tended to com­
plicate the forms of life, whether regarded separately or col­
lectively. The same ~eneral causes which have determined
the evolution of the Earth's crust from the simple into the
complt"x, have simultaneously determined a parallel evolution of
the Life upon its surface. In this case, as in previous ones, we
see that the transformation of the homogeneous into the hete­
rogeneous is consequent upon the universal principle, that every
active force produces more than one change.

The deduction which we have here drawn from the established
truths of geology and the general laws of gains immeDllely

weight on finding it to be in perfect harmony with an induc­
tion drawn from direct experience. Just that divergence of
many races from one race, which we inferred must have been
continually occurring during geologic time, we know to have
taken place, during the pre-historic and historic periods, in man
and domestic animals. And just that multiplication of effects
which we concluded must have produced the first, we see has
produced the last. Single causes, as famine, pressure of
population, war, periodically led to further dispersions of
mankind and of dependent creatures: each such dispersion
initiating new modifications, new varieties of type. Whether all
the human races be or be not derived one stock, philo­
logical evidence makes it clear that whole groups of races now
easily distinguishable from each other, were originally one race,
-that the diffusiou of one race in stmdry directions into dif­
ferent climates and conditions of existence, has simultaneously
produced many modified forms of it. Similarly with domesti'l
animals. Though in some cases-as that of dogs--eommunity
of origin will perhaps be disputed, yet in other cases-as that of
the sheep or the cattle of our own country-it will not be ques-

that local differences of climate, food, and treatment, have
transformed one original breed into numerous breeds now be­
come so far distinct as to produce unstable hybrids. Moreover,
through the complication of effects flowing from single causes,
we here find, what we before inferred, not only an increase of
general heterogeneity but also of special heterogeneity. While
of the divergent divisions and subdivisions of the human race,
mauy have undergone modifications of detail not constituting an
advance; while in some the type may have degraded; in others
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it has become decidedly more heterogeneous. The civillizEld
European departs more widely from the vertebrate archetype
than does the'savage. Thus, both the law and the cause of pro­
gress, which, from lack of evidence, can be but hypothetically
substantiated in respect of the earlier fonDll of life on our globe,
can be actually substantiated in respect of the latest forms.

If the advance of Man towards greater heterogeneity is trace-
\ able to the production of many ~ffects by one cause, still more
\clearly may the advance of Society towards greater heterogeneity
~be similarly explained. Consider the growth of an industrial or­
',ga.nization. When, as must occasionally happen, some individual
of a tribe displays unusual a.ptitude for makmg a particular article
of general use-a weapon, for iustance-which was before made
by each man for himself, thtlre arises an inevitable tendency
towards the differentiation of tha.t individual into a maker of
such article. His companions - wa.rriors and hunters all of
them,-severally feel the importance of having the best weapons
that can be made; and are therefore certain to offer strong
inducements to the individual to make weapons for them.
He, on the other hand, not only an unusual faculty, but
an unusua.lliking for making such wea.pons talent and the
desire for any special occupation being usually associated), is
predisposed to fulfil these commissions on the offer of an ade­
quate reward; especially as his love of distinction is also grati­
fled. This first specialization of function, once commenced,
tends ever to become more decided. On the side of the weapon­
maker continued practice gives increased skill-increased supe­
riority to his products: on the of his clients, cessation of
practice entails decreased skill. Thus the influences that deter­
mine this division of labour grow stronger in both ways; and
the incipient heterogeneity is, on the average of cases, likely to
become pennanent for that generation, if no longer. Observe
now, that this process not only differentiates the social
mass into two parts, the one monopolizing, or almost monopo­
lizing, the perfonnance of a certain function, and the other
having lost the ha.bit, and in some measure the power, of per­
fonning that function; but it rends to initiate other differen­
tiations. The advance we have described implies the introduction
of barter,-the maker of weapons has, on each occasion, to be
paid in such other articles as he agrees to take in exchange.
But he win not habitually take in exchange one kind article,
but many kinds. He does not want mats only, or skins, or fish-
ing gear, hut he wants all these; and on occasion
bargain for the particular articles he most needs. What follows?
If anlong the several memhers of the tribe there exist any slight
differences of skill in the manufacture of these various thmgs, as
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there are almost 81l1'8 to do, the weapon-maker will take
eacl1 one the thing which that one excels in making: he win
exehuge far mats with him whose mats are superior, and will
bargain for the fulhing gear of whoever hall the best. But he
who hu bartered a.way his mats or his fishing gear, must make
other mats or fishing gear for himself; and in so doing moot, in
some degnMl, further develop his aptitude. Thus it necesea.rily
mmlts that the small specialities of faculty possessed by varioos
members of the tribe, will tend to become more decided. If
snch tnmsacti.ons are from time to time repeated, the inerea...e:ed
specializa.tions may become appreciable. And whether or not;
there ensues a distinct differentiation of one or more other indi­
vidnals into makers of particular articles, it is clear
differentiations take place throughout the tribe: the
cause produces not only the first dual effect, but a number of
secondary dual effects analogous in kind, but in degree.
This process, of which traces may be seen
sehoolboys, cannot well produce any pelmanet
settJed tribe; but where there grows up a fixed and multiplying
community, these differentiations become established, and in­
crease with each generation. A larger population, involving ..
greater demand for every commoditJ, intensifies the functional
activity of each specialized person or class; and this renders
the specializa.tion more definite where it already and
establishes it where it is but incipient. By increasing the pres­
sure on the means of a larger population again
augments these results; seeing that each person is forced more
and more to confine himself to that which he can do best, and
by which he can gain most. This industrial progress, facilitating
future production, opens the way fora further growth ofpopo1&­
tion, which reacts as before: in all which the multiplication of
effects is manifest. Presently, under these ll&me stimuli, ncw
oocupationl arise. Competing workers, ever to produce
improved articles, occasionally discover better processes or raw
materialL In wea.pons and cutting tools, the substitution of
bronze for stone entails upon him who first makes it a t
increase of demand-so great au increase
all his time oocupied in making bronze for
sells, and is obliged to depute the fashioning of these articles to
others: and, eventually, the making of brouze, thus gradually
differentiated from a pre-existing pation, becomes an 0ccu-

pation by itself. But now mark rammed changes which
follow this change. Bronze soon replaces stone, not only in the
particular articles in whieh. it was first used, but in many others
-in arms, tools, and utensils of various kinds; and so affects
the manufacture of these things. Further, it affects the pro--
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cesses which these utensils 81lbserve) and the resulting productllll
-modifies buildings) dress, decorations. Yet,
a.",lY'8.in, it initiates sundry manufactures which were before impos­
sible, from lack of a material fit for the l'~quillite tools. And aU

alterations react on the people-increase their manipu­
lative skill, their intelligence, their comfort, - refine their hahits
and tastes. Thus the evolution of a homogeneous society into
a heterogeneous one, is very clearly consequent on. the general
principle, that many effects are produced by one cause.

Our limitll will not allow us to trace out this process in its
higher complications else might we show how the localization
of special industries . pam of a kingdom) as well as the
minute 81lbdivision of in the production of each commo-
dity, are similarly determined. Or, turning to a somewhat
different order of illustrations, we might dwell on the multi­
tudinous changes-material, intellectual, moral,-caused by
printing; or the further series of changes wrought by
gunpowder. But leaving the intermediate phases of social deve­
lopment, let us take a few illustrations from it.'! most recent and
its passing phases. To trace out the effects of steam-power in
its manifold applications to navigation, and manufac­
tures of aU kinde, would carry us into unmanageable detail
Let us confine ourselves to the latest embodiment of steam­
power-the locomotive engine. This, as the proximate cause
of our railway sy!Jtem, has changed the face of the country, the
course of trade, and the ha.bits of' the people. Consider, nrst,

complicated sets of changes tha.t precede making of
every railway-the provisional the meetings, the

. . the trial section, the parliamentary survey, the
Ii phed plans, the books of reference, the local deposits
and notices, the application to Parliament" the passing Standing­
Orders-Committee, the first, second, and third readings: each
of' which brief heads indicates a multiplicity of transactions, and
the development of sundry occupations-as those of engineers,
surveyors, lithographers,· parliamentary agente, sha.re-brokers;
and the crestion of 81lndry others-as those of traffic-takers,
reference-takers. Consider, next, the yet more marked changes
implied in railway cuttings, embankings, tun­
nellings, diversions of roads; the building of bridges a.nd
stations; the down of ballast, a.nd mils; the

of carriages, waggons: which
processes, acting upon numerous trades, increase the importation.
of timber, the quarrying of stone, the manufacture of iron, the
mining of coal, the burning of bricks; institute a variety of
special manufactures weekly advertised in the Railluxllg Times;
and, nD8.l1y, open the way to IlUDdry new OCCUpatioDB, a;s those
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of drivers, stokers, cleaners, plate-layers, &0., &0. And then
consider the changes, more numerous and involved still, which
railways in action produce upon the community at large. The
organization of every business is more or less modified: facility
of communication makes it better to do directly what was before
done by proxy; agencies are established where previously they
would not have paid; goods are obtained from distant wholesale
houses instead of near retail ones; and commodities are used
which distance previously rendered ina.ccessible. Again, the
rapidity and small cost . tend to specialize more than
ever the industries of different stricts-to confine each manu­
facture to the parts in which, from local advantages, it can be best
carried on. Further, the diminished cost of carriage facilitating
distribution, equalizes prices, and also, on the average, lowers
prices: thus bringing sundry articles within the means of those
before unable to buy them, and so increasing comforts and
improving their habits. At the same time
velling is immensely extended. Classes w
of it, take annual trips to the sea; visit their distant relations;
make tours; and so we are benefited in bodr, feelings, and
intellect. Moreover, the more prompt transmIssion of letters
and of news produces further changes-makes the pulse of the
nation faster. Yet more, there arises an extensive dissemination
of cheap literature through railway book-stalls, and of advertise­
ments in railway carnages: both of them aiding ulterior progre:!!&
And all the innumerable changes here briefly indicated are
consequent on the invention of the locomotive engine. The
social organism has been rendered more heterogeneous in virtue
of the ,'arious ne\v occupations introduced, and the many old
ones specialized; prices in every p1a.ce have been altered;
each trader has, more or less, modified his way of doing business;
and almost every member of the community has been affected

his actions, thoughts, emotions.
Illustrations to the s::t.me effect might be indefinitely a.ccumu­

latoo. That every influence brought to bear upon society works
multiplied effects; and that increase of heterogeneity is a conse­
quence of this multiplication of ; may be seen in the
history of every trade, every custom, every belief. But it is
needless to give additional evidence of this. The only further
fact demanding notice, is, that we here see still more clearly than
ever, the truth before pointed out, that in proportion as the area
on which any force ex nds itself becomes heterogeneous, the
results are in a still er degree multiplied in number and
kind. While among primitive tribes to whom it was first
known, caoutchouc initiated but few changes, ourselves
the changes have been so many and varied that history of
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them occupies a. -volume.• Upon the small. homogeneous com­
munity inha.biting one of the Hebrides, the electric telegraph
would produce, were it used, scarcely any results; but in
England the results it produces are multitudinous. The com­
paratively simple organization under which our ancestors lived
five centuries ago. could have undergone but few modifications
from an event like the recent one at Canton; but now. the
legislative decision l"especting it sets up many hundreds of com­
plex modifications, each of which will be the parent of numerous
future ones.

Space permitting. we could willingly have pursued the argu­
ment in relation to aU the subtler results of civilization. .As
before, we showed that the law of Progress to which the organic
and inorganic worlds conform. IS also conformed to by Language,
Sculpture, Music, &c.; so might we here show that the cause
which we have hitherto found to determine Progress holds in
these ca.ses also. We could demonstrate in detail how,
Science, a.n advance in one division presently advances other
divisions - how Astronomy has been immensely developed
through discoveries in Optics, whilst other optica.l discoveries
have initiated Microscopic Anat.omy, and greatly aided the
growth of Physiology-how Chemistry has simultaneously opened
the way to advance in our knowledge of .. Magnetism,
Biology, Geology-how Electricity has reacted on emistry and
Magnetism, developed our views of Light and Heat, and dis­
closed sundry laws of nervous action. In Literature the same
truth might be exhibited the manifold effects resulting from
the primitive mystery-play, not only as originating the modem
drama., but as affecting through it other kinds of poetry and
fiction; or in the continually multiplied forms of periodica.l
literature that have deScended from the first newspaper. and which
have severally acted and reacted on other forms of literature and
on each other. The influence which a new school of Painting­
as tha.t of the pre-Ra.ffa.elites--exercises upon other schools; the
hints which a.ll kinds of pictorial art are deriving from Photo­
graphy; the complex result.~ of new critical doctrines, as thosO
of Mr. Ruskin, might severally be dwelt upon as displaying the
like multiplication of effects. But it would needlessly tax the
reader's patience to pursue. in thE'ir many ramifications, these
various ohanges; become so involved and subtle as to be
followed out with some difficulty.

Without further a.ooumula.tion of evidence, we venture to
think our ca.se is made out. The many imperfections of state­
ment which has necessitated, do not, we believe, militate

-.-" Personal Narrative of t.he Origin of the Caoutchouc, or India-Rubber
Mallufacture ,ill England." By 'l'howllS HlUlcock.
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against the truth of the propositions enunciated. The qualliica­
tions here a.nd there dema.nded would not, if aHect the
inferences. Though. in <me instance, in which sufficient evidence
is not attainable, we have been tmable to show that the law of
Progrees applies; yet there is hiJth probability that the same
gene:ra.lization holds which holds tbroughout the rest of creation.
Though, in tmcing the genems of Progress, we have frequently
spoken of very complex C8.USElS as if they were simple ones; it
still remains true that such causes are far less complex than
their results. Detailed criticisms cannot aHect our :main position.

J Endless facts go to show that every kind ofp~ is from the
J homogeneous to the heterogeneous; and that it is so because

each change is followed by many changes. And it is sianifica.nt
that where the facts are most accessible a.nd abundant, there are
these truths most manifest.

However, to avoid commi· ourselves to more than is yet
proved, we must be content saying that such are the law
and the cause of all progress that is known to ns. Should the
Nebular Hypothesis ever be esta.bJished, will become mani-
fest that the Universe at 1a.rJle, like every .,was once
homogeneous; that as a whole, a.nd . it has un-
ceasingly progressed toW'al'ds greater heterogeneity ; and that its
heterogeneity is still It will be seen that as each
pbanomenolll of to-day, so mpositUm
of every expended been perpetually
pr-oducing a higher complication; that the increase of hetero­
geneity so brought about is still ~oing on, and must continue to

, go on; and that thus :Progress 18 not an accident, not a tbiDg
-t within human control, but a beneficent neeeLlIlity.

A few words must be added on the ontological bearings of our
argument. Probably not a few will conclude that here is an
atrempted solution of the great qnestions with which Philosophy
in all ages has perplexed itself. Let none thus deceive them­
selves. Only such as know not the scope and the limits of
Science ca.n fall into so grave an error. After all that has been
mid, the ultimate mystery of· .us just as it was. The
explanation of that which is oes but bring out into
greater clearness the inexplica. leness of that which

I
'behind. we may succeed in reducing the eqnation to
its lowest terms, we are not thereby enabled to determine 'the

. unknown quantity: on the contrary, it only becomes more mani­
fest that the unknown quantity can never be found. We feel
ever more and more certain that fearless inquiry tends con­
tinually to give a fumer basis to all true Religion. The timid
sectarian, alarmed at the progress of knowleQge, obliged to

•
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abandon one by one the superstitions of his ancestors, and daily \
finding sundry of his cherished beliefs more and more shaken, I
secretly fears that aU things may some day be explained; and ,
has a corresponding dread of Science: thus evincing the pro- ;
foundest of all infidelity-the fear lest the truth be bad. On
the other hand, the sincere man liCience, content fearlessly to
follow wherever the evidence leads him, becomes by each new
inquiry more profoundly convinced that the Univeme is an
luble problem. .Alike in the external and. the :i.ntemalwodds,. he
sees himself in the midst of perpetnal changes. of which he can
discover neither the beginning nor the end If, tracing back
the genesis" of things, he allows himself to entertain the still un­
proved hypothesis that all matter once existed in a difl'usEid
form, he finds it utterly impossible to conceive how this caine to
be so; a.nd equally, if he speculates on the future, he can assign
no limit to the grand succession of phenomena ever evolving
themselves before him. On the other hand, if he looks inward,

perceives that both terminations of the thread of' conscious­
ne81 are beyond his grasp: he cannot remember when or how
con6Cioumess commenced, and he cannot examine the conscious­
ness that at any moment exista; for only a state of' consciowmess
that is already past can become the object of thought, and never
one which is.' passing. When, again, he turDs from the BUooes­

sion of phenOmena, external or internal, to their esseatial nature,
is equally at:fa.ult. Though he may succeed in resolving all

properties of objects into manifestations offorce, he is not thereby
enabled to realize what force is; but finds, on the contrary, that
the more he thinks about it, the more he is baftled Similady,
though ana.lysis of' mental actions may :finally bring him down to
~nMtions as the origina.l materials out of which all thought is
woven, he is none the forwarder; for he cannot in the least com­
prehend sensation-cannot even how is p0s­
sible. Inward and outward things he thus disoovers to be alike
inscrutable in their . ure. sees that
the Materialist and y is a mere war of
words; the disputants being equalll. absurd-each believing he
understands that which it is imposmble for any human being to
understand In all directions his investigations eventually bring
him face to fu.ce with the unknowable and ever more clearly
pe1:'OOives it to be the unknowable. learns at once the great­
BellIS and the littleness of human intellect-its power in dealing
with all that comes the range of' experience; impo­
tence in dealing with all tha.t transcends experience. He feels,
with a vividness which no others can, the utter incomprehensi­
blenesa of the simplest fact, considered itself. He alone truly

1.N88 that absolute knowledge is impossible. He alone know8
:that under a.ll things there lies an impenetrable mystery.




