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During Professor Huxley’s recent brief sojourn in America, ;
he delivered threelectures(theonly scientific discourses given
by him ia this country) on ‘“The Theory of Evolution.”
They were spoken at Chickering Hallin this city, on the
weenings of September 18, 20, and 22, before large and ap-
preciative audiences.

There was a shade of disappointment visible on the faces of
not a few of Professor Huxley’s hearersas they left the hall at
theclose of hisfirstlecture. It had notbeen at all what they
had come to hear. The absurd reports which certain of the
daily newspapers had circulated withregard to Professor
Huxley’s attitude toward religion had led many to anticipate
something startling.  As the “arch enemy of Christianity,”
he could not do otherwise than run a-muck with @enesis,
and say things very offensive to the orthodox. So, when the:
speaker finished his calm, straightforward, logical, and per-
fectly reasonable review of the three conflicting theories of
the origin of animal forms, a discourse in which there had
been no exciting language and no effort to say smart things,
theywere disappointed,andinclinedtoblame him fornotbeing
the sort of man theyhad come tosee. Others, unable through
lack of a knowledge of the subject in hand to appreciate the
masterly manner in which Professor Huxley clove to the'
heart of the matter, and quietly took possession of the much
contested field, missed the real point of the lecture, and came
away half persuaded that somehow they had been imposed
upon. Anybody, they complained, could have said the same,
and more than one popular speaker known to the American
platform could have said it more eloquently.  Still another
class, and that, we fear, not a small one, shared the disap-
pointment, namely, those who had but a vague idea of the
scope and purport of geological evidence, and no idea at all
of the enormous mass of facts bearing directly or indirectly
on the theory of evolution, who yet expected to be told, in
course of an hour, precisely how everything came about.
Judging from remarks we overheard among the retiring au-
dience, more than one of this class must have come away
feeling that the lecture had been altogether different from
what it ought to have been.

To those, however,whounderstood the situation of affairs,
and were prepared to appreciate the beauty and success of
the method which Professor Huxley chose for clearing the
way for an unobstructed view of theevidencebearing on the
problems of evolution, to be set forth in succeeding lectures,
thefirst evening’s discourse was as satisfactory as an intro-
ductory lecture well could be. Particularly happy was the
cornering of the Biblical theory of creation in ‘¢ Paradise
Lost.” There the creation of living things is described pre-
cisely as all men read it in @enesis before geological revela-
tions compelled theologians to vary their interpretation of
of the Scriptures, as occasion might require. The ntter in-
consistency of the “Miltonic hypothesis,” tested by the geo-
logical record, both asregards the manner and the order of
the origination of plants and animals, was shown most
conclusively; but the lecturer declined to commit himself in
any way by calling that view of creation the Biblical view.
It was true that Milton’s account of the six days of creation
was considered to be in perfect accordance with @enesis, by
all Biblical scholars of his day, and for nearly two centuries
thereafter. It was true that that interpretation had most
likely been taught as scriptural, in childhood, to everyone
of hishearers. But Professor Huxley would not for a mo-
ment venture to say that it could properly be called the Bib-
lical doctrine.

In the first place, it was not his business to say what the
Hebrew text contained, or what it did not, and in the second
place, were he tosay that this was the Biblical hypothesis, he
would be met by the authority of many eminent divines, to
say nothing of men of Science, who in recent times have de-
nied that this doctrine is to be found in Genesis at all. Each
finds in the Biblical record just what he requires to make it
harmonize with his particular scheme of geology : day may
mean twenty-four hours, or a period as long as convenience
requires; the creation of a species may be direct and im-
mediate, or, according to the same record, the species may
have been evolved from simpler rudiments by natural pro-
cesses, lasting millions of years. When the accredited inter-
preters of Scripture could come to any agreement with re-
gard to what the Biblical account really meant, it would be
time enough to compare @enesis with geology: meantime
*‘ a person who is not a Hebrew scholar can only stand by
and admire the marvelous flexibility of a language which
admits of such diverse interpretations.” The applause
which followed this remark was evidence enough that the
majority of the audience were in sympathy with the speak-
er.

The second lecture was devoted to the consideration of
two lines of geological evidence, the first including such
facts as are neutral, which neither help evolution nor are
inconsistent with it; and the second, those facts which give
strong probability to the theory but d» not prove it. A
third line of evidence—that which, being as complete as any
we can hope to obtain on such a subject, and entirely in
favor of evolution, may fairly be called demonstrative of
evolution—was reserved for the third and last lecture.

Historically important among neutral facts are those which
led Cuvier to pronounce against the theory of evolution as
propounded by Lamarck. The French expedition to Egypt
had brought from that country the mummied remains of
many animals, mammals, birds, and reptiles. Cuvier argued
that, if evolution were true, the Egyptian remains, which
were certainly three or four thousand years old, ought to be
measurably unlike the birds, crocodiles, and so on, now in-
habiting the valley of the Nile. He found on close examina-
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cepted the evidence as conclusive against the doctrine of
Lamarck. The progress of research since Cuvier's time has
furnished far strongercases than those which he drew from
the mummified bodies of Egyptian animals. As we work
our way through the geological record, we find at every age,
even the remotest,animal forms scarcely distinguishable from
those which now exist. We also find great groups of ani-
mals, like the reptiles of the mesozoic period, abounding in
vast numbers in strata representing periods of immense du-
ration, yet presenting no important modification from first
to last. Facts like these are often cited as fatal to thetheory
of evolution; but they are not at all in conflict with an intelli-
gent view of that theory, though they ure¢ ¢ fatal to any
form of the doctrine of evolution which supposesan intrinsic
necessity,on the part of animal forms which once come into
existence, to undergo modification; and they are still more
distinctly opposed to any view which should lead to the be-
lief that modification in the different types of animal and
vegetable life goes on equally and evenly.” Thereisa mani-
fest tendency on the part of living forms to vary; but
whethersuch variations persist and accumulate, or die out
sooner or later, dependsaltogether upon surrounding condi-
ditions. The persistence of old forms simply shows that
they are better fitted for the conditions under which they
flourish than any modifications of those forms have been;and
that, since their origin, the earth has not failed to furnish
somewhere just such conditions. Facts of such a character,
and they are numerous, furnish no objection to evolution,
nor any support to it; they are simply neutral, though per-
fectly capable of being interpreted in consistency with it.

Of like nature are the numerous facts showing the appar-
ently sudden origin of forms, like the permian lizards,
with no trace of antecedent forms. Such facts would be
fatal to the evolutionary theory, if the geological record as
it stands were complete. But the exceeding incompleteness
of the record is a necessary condition from the manner of
its formation ; and Dbesides, there is abundant evidence of
enormous gaps. A striking illustration was furnished by
the Brontozoum tracks in the sandstones of Connecticut—
the only vestiges thus far discovered, or likely to be dis-
covered, of the numerous and varied order of (probably)
reptilian life which for a long period inhabited the shores
of the ancient sea which existed there. That we have even
so much as afootprint to hint of that mysterious horizon of
life depends on the purely accidental circumstance that the
sand, since hardened into rock, was accumulating under
conditions which allowed the tracks to be preserved.

Much more interesting, on the whole, was the evidence

in favor of evolution derived from transitional forms, or,
more correctly, forms standingbetweengroups now distinc.,
and partaking of the characteristics of each. For the most
part,the evidence of this sort was drawnfrom recent discov-
eries tending to fill up one of the largest gaps in existing
animate nature, that between reptiles and birds, and hint-
ing how the evolution of birds from reptiles may have ta-
ken place. The evidence embraced an array of facts, of a
fresh and intensely interesting character, relating to the
archeopteryz, a feathered animal, bird-like in most respects,
but having clawed wings and a reptilian vertebral column,
prolonged into a long slender tail fringed with feathers: to
Hesperornis regalis, agrebe-like bird six feet high, with a
long jaw thickly set with teeth; to icktiyornis dispar, a
still more reptilian bird, with teeth in distinct sockets; and
to the bird-like modifications of dinosaurian reptiles, culmi-
nating in the compsognathus longipes, a type, possibly,of the
reptilian bipeds which made themysterious tracks found in
Connecticut and in similar strata in England.
The third and final lecture was begun by pointing out an
element of weakness in the evidence presented in the pre-
ceding lecture. It was true the mesozoic rocks furnished
fossil forms so completely bridging over the gaps between
reptiles and birds that it would be very hard to say where
the reptile ends and the bird begins. It was true that evi-
dence of that sort is far weightier than that upon which
men undertake to say they believe many important proposi-
tions. But it could not be considered demonstrative evi-
dence, forthe reason that the intermediate forms were found
in contemporaneous deposits, whereas the requirements of
demonstration demand that the gradations between one
group of animals and another should appear in such order
as they must have followed if they had constituted a suc-
cession of stages, in time, of the development of the form at
which they ultimately arrive. Such demonstrative evidence
has been obtained in late years in considerable and continu-
ally increasing quantity. Indeed it is somewhat surprising
how large is the quantity of that evidence and how satisfac-
tory is its nature, when we consider the exacting character
of the condition of its preservation and discovery. As an
illustration of that kind of evidence, the discoveries with
regardto the pedigree of the horse were chosen as special-
ly appropriate for the attention of a popular audience. The
readers of the SCIENTIFIC AMERICAN are already familiar
with the geological evidence on this point, as set forth in
the article entitled ‘‘ The @enesis of the Horse,” in No. 16,
volume XXX. The long and admirably sustained argument
of Professor Huxley will be found in a full report of the
three lectures in the current issues of the SCIENTIFIC AMERI-
CAN SUPPLEMENT.

Having traced at great length the evolution of the horse
from the four-toed horse-like creature of the eocene period,
and showed that the history of the horse, as recorded in
tertiary strata, is precisely that which could have been pre-
dicted from a knowledge of the principles of evolution, the
lecturer said: ““If that is not scientific proof, then there are

tion that three or four thousand years had brought no im-
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And the doctrine of evolution at the present time rests upon
as secure a foundation as the Copernican theory of the mo-
tions of the heavenly bodies.”

In closing, the speaker took the precaution to observe that
his purpose had not been to enable those who had not made
a study of these subjects to leave the room in a condition
qualified to decide upon the validity or the invalidity of the
hypothesis of evolution, but to put before them the princi-
ples by which all such hypotheses must be judged, and to
make apparent the nature of the evidence and the sort of
cogency which is to be expected and may be obtained from
it: and he sheuld consider that he had done his hearers the
greatest service it was in his power to do, if he had con-
vinced them that the question under discussion was not one
to be dealt with by rhetorical flourishes or by loose and su-
perficial talk, but one that requires the keenest attention of
the trained intellect and the patience of the most accurate
observer.

—_— —ar———
A SERMON PREACHED BY THE MICROSCOPE.

The mineral polishing powder lately brought into use
under the name of electro-silicon consists, as shown Ly the
microscope, entirely of silicious or flint shells of the diato-
mace®, species ¢pidiscus, each shell being a flat disk. We
recently measured their diameters and found them to aver-
age 5o inch,while the thickness was 44! inch. There-
fore, when piled up like coin (and in this way they appear
in the mineral), 8,000 of these are one inch thick; while a
square inch can contain more than 2000x2000, or over
4,000,000,such disks; and the number present in every cubic
inch is thus more than 8000x4,000,000,0r over 32,000,000,000.
‘When we consider that the thickness of the deposit in Nevada,
where this mineral is found,is reckoned in hundreds of feet,
and the length by hundreds of miles, we can onlybe struck
by the immensity of the organic creative power with which
the atoms of matter are endowed, a power which forms these
atom-like objects, in regular shape and in numbers to be
counted,not by millions of millions,but by countless myriads.
Not this alone: but this power also ornaments most of the
species in the most tasteful and intricate manner: an orna-
mentation which is revealed only by the most powerful mi-
croscope.

‘When we were once visiting the cathedral of Strasbourg,
(ermany, an architect in our company made the remark
that the artisans who cut the ornamental stones had ex-
pended just as much care in giving the utmost finish to
the highest partsat the top of the spire, where scarcelyever
any one had a chance to admire their admirable workman-
ship, a8 to every part of the cathedral below, where it is
daily seen by the worshippers. ‘‘ But,” said our friend,
‘“those men labored not so much for their wages as they do
now a days (often trying to cheat in the value of their work
when they have a chance); but in those good old times, every
artisan labored for the glory of God; it was a species of re-
ligious enthusiasm which induced them to finish their work
there as conscientiously as anywhere else, although it could
only be seen by God.”

Considering the discoveries of the exquisite ornamental
finish of those little objects belonging to the hundreds of
species of diatomace®, what is more natural than that the
religious enthusiasm of the mediseval church builders is
taking hold of the microscopists of our day, who really are
enabled to see what God wrought thousands of centuries be-
fore it could be seen by any human creature? And these won-
ders have waited through all these ages before the fact
could be appreciated and acknowledged; thatthe creative
power is infinitely great, even in the infinitely small.

WHY IS THE SEA SALT?

According to Professor Chapman, of University College,
Toronto, the object of the salting of sea water is to regulate
evaporation (see page 98, current volume). This suggestion
does not avswer the question: why, or by what cause, the
sea became 80 salt; but it assumes to tell us wherefore or
for what object the sea is salt. The cause of the saltness
should be answered first; and if, after we have ascertained
this, it is proved that the salting accomplishes a secondary
ultimate purpose, the other question arises. But we believe
that a careful consideration of the Professor’s hypothesis
will quickly expose its fallacy.

In the first place, then, the sea is salt as a simple and
necessary consequence of the fact that it must contain all
the soluble matter which the rains have washed out of the
most exposed portions of the earth’s crust, and which the
rivers have carried, and are still carrying, to the ocean. And
as the rivers do not carry water as pure asthat which evap-
orates from the sea, because they all, without any excep-
tion, carry various salts in solution, which can never be
raised from the ocean by evaporation, the sea has, in the
course of ages, become more and more salt; and the process
is still going on. Such a nice regulation of the amount of
evaporation as the Professor suggests is quite unnecessary,
as it is well known that the regions under the influence of
the evaporation of our large fresh water lakes are not much
different in agricultural value or sanitary conditions from
those under the influence of salt water evaporation, the sole
conditions for agricultural success being, next to the nature
of the soil, a liberal supply of moisture and solar heat;
while in a sanitary point of view, a moderate supply of both
is more desirable.

‘We must, however, give credit to Professor Chapman for
his experiments; he proved that the amount of evaporation
of fresh water, compared with that of salt water under the
same circumstances, may differ largely; so that the evapora-
becomes less and less,in proportion as the relative amount
of salt increases. But we would give this fact an interpre-

tation different from that of the Professor. In the condi-
tion of things preceding the carboniferous era, when the
rivers had not yet dissolved so much saline matter out of the
exposed earth’s surface, nor the rivers carried it to the seas,
the ocean necessarily contained much less salt than at pres.
ent; therefore the amount of evaporation must have been
much larger. This condition of things was not favorable to
animal existence but it was to vegetable life; and this may
partly explain the excessively luxuriant vegetable growth
which was the parent of our coal deposits. When in the
course of ages the ocean became more salt, the evaporation
became less; the air was not so continually overcharged with
moisture, and was more favorable to animal life. If the
saltness has since increased continually, and the dryness of
the air has augmented in proportion, we must not be sur-
prised that regions of the earth, once fertile and inhabitable,
have become dry deserts. We know this to be the case with
the lands on which Babylon, and Palmyra, and other cities,
were situated, which, as well as the whole of Upper Egypt,
Palestine, etc., were formerly more fertile than they now
are, considering the dryness of their atmosphere. In order
to become convinced of the influence of moisture on vegeta-
tion, one needs only to visit the dry highlands of New Mex-
ico and Colorado, and compare the vegetation there with the
moist southern part of Louisiana. If we take the former in
summer, and the latter in winter, so as to have the same
temperature in both, the difference will be obvious and re-
markable.
—_ - -—
THE SPONTANEOUS COMBUSTION OF COAL AT SEA.

An intimation of the fearful aggregate of suffering en-
tailed by frequent losses of ships by fire at sea is given in
the fate of the crew of the San Rafael, intelligence of which
has just been received. The San Rafael, of Liverpool, with
a cargo of coals, was bound for Valparaiso: off Cape Horn
she took fire; her crew escaped in three boats, two of which,
with eleven persons, were picked up by a passing vessel af-
ter a period of dreadful suffering. The third disappeared, to
be heard of no more until a party of seal-hunting natives re-
ported to a missionary cruiser the discovery of the remains
of eight men and one woman on a desert island near the
cape, where they had perished with starvation. The instru-
ments and papers found with them proved them to be the
missing members of the San Rafael’s crew. The details of
their terrible fate have been given in the daily newspapers :
the occasion of it, namely, the spontaneous corabustion of
coal at sea, its causes, and the means that may be adopted for
preventing such disasters, are what we wish to call atten-
tion to here.

The frequency of such casualties has given rise to many
enquiries by boards of trade and others, whohave quite uni-
formly recommended ventilation as the best means of pre-
vention. But experience shows that the more and better the
ships were ventilated, the more frequent were the fires. On
one occasion, four ships were loaded at Newcastle at the
same time, with the same coal, from the same seam. Three
of the ships, bound for Aden, were thoroughly ventilated :
the fourth, for Bombay, was not ventilated at all. They
were each carrying from 1,500 to 2,000 tuns of coal. The
three ventilated ships were totally lost by spontaneous com-
bustion; the fourth brought her cargo safely to port.

Repeated occurrences of this sort could not but shake the
faith of shippers and underwriters in the saving efficacy
of ventilation. A royal commission, made up of men like
Dr. Percy and Professor Abel, was thereupon appointed to
enquire into the matter, and their report, recently laid be-
fore Parliament, amply demonstrates the impolicy of ventil-
ating cargoes of coal, especially for long voyages across the
tropics; and points out clearly the conditions which lead to
spontaneous combustion. Prominent among these is the
development of heat due to chemicalaction, arising from the
oxidation of substances contained in the coal. The best
known of these are the combinations of iron and sulphur
called iron pyrites. Moisture in the air facilitates this oxi-
dation, which is accompanied by the development of heat,
often intense enough to set the coals on fire. Obviously any
increase of ventilation serves only to increase the vigor of
the chemical action, and too often to ensure the destruction
of the vessel. Another source of danger lies in the capacity
of finely divided or porous carbon for absorbing and con-
densing within its pores large volumes of oxygen and other
gases, with an attendant development of heat; moreover, the
tendency to oxidation, which carbon and certain of its com-
pounds possess, is favored by the condensation of oxygen
within its pores, whereby the closer contact of the carbon
and oxygen particles is promoted. Hence, the development
of heat by absorption and the setting up of oxidation occur
simultaneously; and as the heat increases, oxidation pro-
ceeds more and more energetically until the carbon is heat-
ed to the igniting point. The breaking up of the coal be-
fore and during shipment, by rough usage, favors this pro-
cess.

The risks of spontaneous combustion are largely increased
by the length of the voyage and the bulk of the cargo. For
the most part fires occur in vessels carrying over 500 tuns,
bound for the West Coast of South America, San Francisco,
and Asiatic ports beyond the Mediterranean and Black Seas.
Of such shipments four per cent were lost in 1874; and
though they amounted to only 1,181 out of a total of 31,116
coal shipments to foreign ports, mcre than five sevenths of
the fires occurred among them. There were seventy casual-
ties of the sort in all, of which only ten occurred in ship-
ments to European ports. The excess of fires by spontan-
eous combustion on long voyages seems all the more strik.
ing when we contrast the bulk of the European shipments—

over ten and a half million tuns of coal—with the shipment
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of less than three million tuns to Asia, Africa, and America.
And, as already remarked, the best ventilated vessels suf-
fered most from these disasters.

Properly the conclusions of the commission are averse to
ventilation in the cargoes of coal ships. They also point
out that certain coals are intrinsically dangerous for ship-
ment on Jong voyages: also that it is dangerous to ship
pyritic coals wet, and coals much broken up in mining and
transportation.

In the course of the enquiry, a curious and unexpected cir-
cumstance was revealed, showing the far-reaching effects of
social changes and improvements. Arthur Helps would
have been charmed with it. No two things would seem to
to be more remote and independent of each other than the
increase of schools among the poor and the increase of fires
at sea : yet the latter seems in a measure directly due to the
former. In this way: The presence of iron pyrites in coal
is one cause of spontaneous combustion in coal cargoes. At
the mines, boys were formerly employed to pickthe ¢ brassy
lumps ” out of the coal. The first effect of the Education
Act was to withdraw those boys from the coal chutes and
send them to school. The pyrites were no longer picked
out ; and straightway a remarkable increase occurred in the
burning of coal ships at sea !

—_— i —
THE YELLOW FEVER EPIDEMIC.

Telegraphic reports from Savannah, on the 23d Septem-
ber, state that over two thousand people are stricken with
yellow fever in that city, and eight thousand more are ap-
pealing to the country for relief and for means of preventing
the spread of the infection. The disease has broken out in
Charleston, and it is feared that it will extend its ravages to
other Southern cities. Several cases have already occurred
in Baltimore. There is a widespread feeling of concern lest,
before the autumn frosts, the malady will gain a foothold in
the more thickly populated cities of the Middle States. The
probabilities and known features of the disease, however,
all tend to remove, in this last respect, the ground for alarm.
Yellow fever is not contagious from person to person, and
its occurrence serves only to mark the presence of its spe-
cial cause, which is generated outside the human body. The
conditions for its existence must be such as are favorable to
the germs which develope after being received into the sys
tem. The germs, however, are capable of being transported
in infected vessels, clothing, and merchandise, and herein
liesthe chief danger. Militating againstthisare the rigid quar-
antine regulations which will be enforced, and the fact that
the first frost to which they are subjected instantly destroys
the organisms. On the other hand the disease, even when
imported out of its indigenous region, is greatly promoted
by auxiliary causes, such as overcrowding, defective drain-
age, filth, and similar negligence in sanitary precantions. It
will be seen, therefore, that the prevention of the epidemic
is even more in the hands of the people individually thanin
those of the authorities; and the importance of every per-
son assuring himself that his immediate surroundings are
in clean and healthy condition is evident.

‘We have so frequently pointed out the way to avoid filth
diseases that it is difficult to write anything other than re-
petition of previous advice. We have before us the latest
and best work on the subject, ‘‘Filth Diseases and their
Prevention,” by Dr. John Simon, F.R.C.8., and beyond all
else the author states that impure water is the ‘‘ chief way
by which filth infections get entry into the human body.”
Shallow wells in thickly populated regions, he mentions as
especially dangerous; and wellsadjacent to privies and other
filth deposits are the chief means by which enteric fever
spreads in such neighborhoods. Old moldy dust heaps, wet
house refuse awaiting removal, the filth of ill kept streets,
leaky drains, and traps not gas tight and not freely ventilat-
ed, are other prolific causes of disease. The best disposi-
tion of house refuse, swill included, is to burn it; and car-
bolic acid, chloride of lime, copperas, and other cheap disin-
fectants should be freely employed in privies, cellars,
stables, and outhouses. Filtering bad water is of little
avail; where there is none other to be had, boiling with a
lump of charcoal in the vesse? is a good precaution.

The suffering in Savannah is augmented through lack of
money to provide for the care of the sick, and thereis an
urgent demand for prompt assistance. Subscriptions are be-
ing raised by many organized bodies inthis and other North-
ern cities. We trust that the call will meet a most generous
response. Money may be transmitted to Hon. W. H. Wick-
ham, Mayor of New York city, who will forward it to the
Savannah authorities. We appeal to all who can afford it
to do something for the sufferers, and to do it at once.

—_— i ———

Wood Preservatives.

According to observations made on a railroad in Germany,
the proportion of renewals was, with oak sleepers (not
treated) after 12 years of service, 74'48 per cent; with oak
sleepers, treated with chloride of zinc, after 7 years, 3-29
per cent; with oak sleepers, impregnated with creosote oil,
after 6 years, 0°09 per cent; with pine sleepers, impregnated
with chloride of zinc, after 7 years of service, 4'46 per cent.
The practice of this railroad, since the year 1870, has been
to employ only oak for sleepers, which are impregnated

either with chloride of zinc or with creosote oil.
—_— St —

MR. C. K. Woop wishes us to state that he intended to
write that Professor Airy’s clock gained 2} seconds, not 274
seconds, in his letter on the weight of a body inside a hol-

low sphere, published on page 196 of our current volume.
—_—  WEr-—
A aooD acid-proof cement is made by mixing a concentrated

solution of silicate of soda with powdered glass, to form a
paste. This is useful for luting joints in vessels exposed to
acid fumes
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