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In the closer circle of personal friendship
it is hard to speak with impartiality while
the sense of bereavement is still fresh. A

man’s personality penetrates into all that’

he does, into his writings quite as un-
mistakably, if less positively, than into his
conversation and the atmosphere of his
home. In a eulogy on Joseph Henry, to
which I listened at Cambridge just seven-
teen years ago, Professor Mayer said:
‘“ His best eulogy is an account of his dis-
coveries; for a man of science, as such,
lives in what he has done, and not in what

he has said, nor will he be remembered for-

what he has proposed to do.” In compar-
ing Henry with Faraday he remarked:
“Hach loved science more than money,
and his Creator more than either.”” Mayer
proved himself a worthy pupil of Henry, and
their friendship grew in strength until bro-
ken by the last great Destroyer. His words
may now be properly applied to himself.
The characteristics of the gentleman, the
high-toned man of honor, were born in him.
They needed no cultivation beyond the nat-
ural development and confirmation which
accompany the attainment of maturity.
Those who were favored with his friend-
ship need no reminder of his generosity,
his ready sympathy; his quick insight and
hearty appreciation, his enthusiasm verging
sometimes almost upon that of boyhood.
The value of Mayer’s work will be tested
by time. For some parts of it he will un-
questionably be long referred to as an
authority by stranger as well as friend. He
dwelt in an atmosphere . essentially un-
favorable to the spirit which directed his
work, for nowhere in the world can there
be found so high a degree of general civil-
ization conjoined with so small a degree of
general appreciation of pure science as in
America. This may be said with full
recognition of the abundant rewards here
accorded to science successfully applied in
industrial fields, and of the rich endow-
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ments given by wealthy individuals to some
of our educational institutions. But the
man who advances theoretical science in
America receives not a tithe of the recogni-
tion given to the inventor who puts on the
market a merchantable device which pleases
the multitude. Professor Mayer would have
done his scientific work to better advantage
in France or Germany. But be this as it
may, we who knew him in his work must
now know him only in memory. To have
had him as a co-worker and friend is now a
sad pleasure, and one that nothing can take

away. W. LeCoNTE STEVENS.

ADDRESS OF THE PRESIDENT OF THE BRIT-
ISH ASSOCIATION FOR THE ADVANCE-
MENT OF SCIENCE.*

OncE more has the Dominion of Canada
invited the British Association for the Ad-
vancement of Science to hold one of the
annual meetings of its members within the
Canadian territory, and for a second time
has the Association had the honor and
pleasure of accepting the proffered hospi-
tality. '

In doing so the Association has felt that,
if by any possibility the scientific welfare
of a locality is promoted by its being the
scene of such a meeting, the claims should
be fully recognized of those who, though
not dwelling in the British Isles, are still
inhabitants of that Greater Britain whose
prosperity is so intimately connected with
the fortunes of the Mother Country.

Here, especially, as loyal subjects of one
beloved sovereign, the sixtieth year of
whose beneficent reign has just been cele-
brated with equal rejoicing in all parts of
her Empire; as speaking the same tongue,
and as, in most instances, connected by the
ties of one common parentage, we are bound
together in all that can promote our com-
mon interests. '

* Delivered by Sir John Evans at Toronto, August
18, 1897. .
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There is, in all probability, nothing that
will tend more to advance those interests
than the diffusion of science in all parts of
the British Empire, and it is towards this
end that the aspirations of the British As-
sociation are ever directed, even if in many
instances the aim may not be attained.

‘We are, as already mentioned, indebted
to Canada for previous hospitality, but we
must also remember that, since the time
when we last assembled on this side of the
Atlantic, the Dominion has provided the
Association with a President, Sir William
Dawson, whose name is alike well-known
in Britain and America, and whose repu-
tation is indeed world-wide. We rejoice
that we have still among us the pioneer of
American geology, who, among other dis-
coveries, first made us acquainted with the.
‘Air-breathers of the Coal,’ the terrestrial,
or, more properly, arboreal, Saurians of the
New Brunswick and Nova Scotia coal-
measures.

On our last visit to Canada, in 1884, our
place of assembly was Montreal, a city
which is justly proud of her McGill Univer-
sity ; to-day we meet within the buildings
of another of the universities of this vast
Dominion, and in a city the absolute fitness
of which for such a purpose must have been
foreseen by the native Indian tribes when
they gave to a small aggregation of huts
upon this spot the name of Toronto—* the
place of meetings.’

Our gathering this year presents a feature
of entire novelty and extreme interest,

inasmuch as the sister Association of the -

United States of America—still mourning
the loss of her illustrious President, Profes-
sor Cope—and some other learned societies
have made special arrangements to allow of
their members coming here to join us. I
need hardly say how welcome their pres-
ence is, nor how gladly we look forward to
‘their taking part in our discussions and
aiding us by interchange of thought. To
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such a meeting the term ‘international’
seems almost misapplied. It may rather
be described as a family gathering, in
which our relatives more or less distant
in blood, but still intimately connected
with us by language, literature and habits
of thought, have spontaneously arranged to
take part.

The domain of science is no doubt one in
which the various nations of the civilized
world meet upon equal terms, and for
which no other passport is required than
some evidence of having striven towards
the advancement of natural knowledge.
Here, on the frontier between the two
great English-speaking nations of the
world, who is there that does not in-
wardly feel that anything which conduces
to an intimacy between the representa-
tives of two countries, both of them ac-
tively "engaged in the pursuit of science,
may also, through such an intimacy, react
on the affairs of daily life, and aid in pre-
serving those cordial relations that have
now for so many years existed between
the great American Republic and the
British Islands, with which her early
foundations are indissolubly connected ?
The present year has witnessed an inter-
change of courtesies which has excited
the warmest feelings of approbation on
both sides of the Atlantic. I mean the
return, to its proper custodians, of one of
the most interesting of the relics of the
Pilgrim Fathers, the Log of the ‘May-
flower.” May this return, trifling in it-
self, be of happy augury as testifying to
the feelings of mutual regard and esteem
which animate the hearts both of the
donors and of the recipients !

At our meeting in Montreal the Presi-
dent was an investigator who had already
attained to a foremost place in the domains
of physics and mathematics, Lord Ray-
leigh. In his address he dealt mainly
with topics, such as Light, Heat, Sound
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and Electricity, on which he is one of our
principal authorities. His name and that
of his fellow-worker, Professor Ramsay, are
now and will in all future ages be associ-
ated with the discovery of the new element,
Argon. Of the ingenious methods by which
that discovery was made and the existence
of Argon established, this is not the place
to speak. Ome can only hope that the ele-
ment will not always continue to justify its
name by its inertness.

The claims of such a leader in physical
science as Lord Rayleigh to occupy the Presi-
dential chair are self-evident, but possibly
those of his successor on this side of the
Atlantic are not so immediately apparent.
I. cannot for a moment pretend to place
myself on the same purely scientific level
as my distinguished friend and for many
years colleague, Lord Rayleigh, and my
claims, such as they are, seem to me to rest
on entirely different grounds.

‘Whatever little I may have indirectly
been able to do in assisting to promote the
advancement of science, my principal efforts
‘have now for many years been directed to-
wards. attempting to forge those links in the
history of the world, and especially of
humanity, that connect the past with the
present, and towards tracing that course of
evolution which plays as important a part
in the physical and moral development of*
man as it does in that of the animal and
vegetable creation.

It appears to me, therefore, that my elec-
tion to this important post may, in the main,
be regarded as a recognition, by this Asso-
ciation, of the value of archzology as a
science.

Leaving all personal considerations out of
question, I gladly hail this recognition,
which is, indeed, in full accordance with
the attitude already for many years adopted
by the Association towards anthropology,
one of the most important branches of true
archaeology.
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It is no doubt hard to define the exact
limits which are to be assigned to archee-
ology as a science and archzology as a
branch of history and belles-lettres. A
distinetion is frequently drawn between
science, on the one hand, and knowedge or
learning, on the other; but translate the
termsinto Latin, and the distinction at once
disappears. In illustration of this, I need
only cite Bacon’s great work on the ‘Ad-
vancement of Learning,” which was, with
his own aid, translated into Latin under the
title ¢ De Augmentis Seientiarum.’

It must, however, be acknowledged that
a distinction does exist between archaology
proper and what, for wantof a better word,
may be termed Antiquarianism. It.may be
interesting to know the internal arrange-
ments of a Dominican convent in the Middle
Ages; to distinguish between the different
mouldings characteristic of the principal
styles of Gothic architecture; to determine
whether an English coin bearing the name
of Henry was struck under Henry II.,
Richard, John or Henry III., or to decide
whether some given edifice was erected in
Roman, Saxon or Norman times. But the
power to do this, though involving no small
degree of detailed knowledge and some ac-
quaintance with scientific methods, can
hardly entitle its possessors to be enrolled
among the votaries of science.

A familiarity with all the details of
Greek and Roman mythology and culture
must be regarded as a literary rather than
a scientific qualification; and yet when
among the records of classical times we
come upon traces of manners and customs’
which have survived for generations, and
which seem to throw some rays of light
upon the dim past, when history and
writing were unknown, we are, I think,
approaching the boundaries of scientific
archeeology.

Every reader of Virgil knows that the
Greeks were not merely orators, but that
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with a pair of compasses they could de-
scribe the movements of the heavens and
fix the rising of the stars; but when, by
modern astronomy, we can determine the
heliacal rising of some well-known star
with which the worship in some given
ancient temple is known to have been
connected, and can fix its position on the
horizon at some particular spot, say, three
thousand years ago, and then find that
the axis of the temple is directed exactly
towards that spot, we have some trust-
worthy scientific evidence that the temple
in question must have been erected at a
date approximately 1100 years B. C. Ifon
or close to the same site we find that more
than one temple was erected, each having
a different orientation, these variations,
following, as they may fairly be presumed
to do, the changing position of the rising
of the dominant star, will also afford a
guide as to the chronological order of the
different foundations.. The researches of
Mr. Penrose seem to show that in certain
Greek temples, of which the date of founda-
tion is known from history, the actual
orientation corresponds with that theo-
retically deduced from astronomical data.

Sir J. Norman Lockyer has shown that
what holds good for Greek temples ap-
plies to many of far earlier date in Egypt,
though up to the present time hardly a
sufficient number of accurate observations
have been made to justify us in foreseeing
all the instructive results that may be
expected to arise from astronomy coming
to the aid of archseology.

The intimate connection of archeeology
with other sciences is in no case so evident
as with respect to geology, for, when con-
sidering subjects such as those I shall
presently discuss, it is almost impossible to
say where the one science ends and the
other begins. ‘

By the application of geological methods
many archaological questions relating even
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to subjects on the borders of the historical
period have been satisfactorily solved. A
careful examination of the limits of the
area over which its smaller coins are found
has led to the position of many an ancient
Greek city being accurately ascertained;
while in England it has only been by treat-
ing the coins of the ancient Britons, belong-
ing to a period before the Roman occupa-
tion, as if they were actual fossils, that the
territories under the dominion of the
various kings and princes who struck them
have been approximately determined. In
arranging the chronological sequence of
these coins, the evolution of their types—
a process almost as remarkable, and cer-
tainly as well defined, as any to be found
in nature—has served as an efficient guide.
I may venture to add that the results ob-
tained from the study of the morphology
of this series of coins were published ten
years before the appearance of Darwin’s
great work on the ¢ Origin of Species.’
‘When we come to the consideration of
the relics of the early Iron and Bronze
Ages the aid of chemistry has, of necessity,
to be invoked. By its means we are able
to determine whether the iron of a tool or
weapon is of meteoritic or volcanic origin,
or has been reduced from iron-ore, in which
case considerable knowledge of metallurgy
would be involved on the part of those who
made it. 'With bronze antiquities the na~-
ture and extent of the alloys combined with
the copper may throw light not only on
their chronological position, but on the
sources whence the copper, tin and other
metals of which they consist were origi-
nally derived. I am notaware of there be-
ing sufficient differences in the analyses of
the native copper, from different localities
in the region in which we are assembled,
for Canadian archeeologists to fix the sources
from which the metal was obtained which
was used in the manufacture of the ancient
tools and weapons of copper that are occa-
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sionally discovered in this. part of the
globe,

Like chemistry, mineralogy and petrology
may be called to the assistance of archaeol-

ogy in determining the nature and source

of the rocks of which ancient stone imple-
ments are made; and, thanks to researches
of the followers of those sciences, the old
view that all such implements formed of
jadeand found in Europe must, of necessity,
have beén fashioned from material imported
from Asia can no longer be maintained. In
one respect the archaologist differs in opin-
ion from the mineralogist, namely, as to the
propriety of chipping off fragmenis from
perfect and highly finished specimens for
the purpose of submitting them to micro-
gcopic examination. .

I have hitherto been speaking of the aid
that other sciences can afford to archaology
when dealing with questions that come al-
most, if not quite, within the fringe of his-
tory, and belong to times when the surface
of our earth presented much the same con-
figuration as regards the distribution of
land and water, and hill and valley, as it
does at present, and when, in all proba-

bility, the climate was much the same as it

now is. When, however, we come to dis-
cuss that remote age in which we find the
earliest traces that are at present known of
man’s appearance upon earth the aid of
geology and paleontology becomes abso-
lutely imperative.

The changes in the surface configuration
and in the extent of the land, especially in
a country like Britain, as well as the modi-
fications of the fauna and flora since those
days, have been such that the archeeologist
pure and simple is incompetent to deal with
them, and he must either himself under-
take the study of these other sciences or
call experts in them to his assistance. The
evidence that man had already appeared
upon the earth is afforded by stone imple-
ments wrought by his hands, and it falls
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strictly within the province of the archeeol-
ogist to judge whether given specimens
were 80 wrought or not; it rests with the
geologist to determine their stratigraphical
or chronological position, while the paleon-
tologist can pronounce upon the age and
character of the associated fauna and flora.

If left to himself the archeaologist seemgs
t00 prone to build up theories founded upon
form alone, irrespective of geological condi-
tions. The geologist, unaccustomed to
archazological details, may readily fail to see
the difference between the results of the
operations of nature and those of art,and
may be liable to trace the effects of man’s
handiwork in the chipping, bruising and
wearing which in all ages result from natu-
ral forces; but the united labors of the two,
checked by those of the paleontologist,
cannot do otherwise than lead towards
sound conclusions.

It will, perhaps, be expected of me that I
should on the present occasion bring under
review the state of our present knowledge
with regard to the antiquity of man; and
probably no fitter place could be found for
the discussion of such a topic than the
adopted home of my venerated friend, the
late Sir Daniel Wilson, who first introduced
the word ‘prehistoric’ into the English lan-
guage.

. Some among us may be able to call to
mind the excitement not only among men
of science, but among the general public,
when, in 1859, the discoveries of M. Boucher
de Perthes and Dr. Rigollot in the gravels
of the valley of the Somme, at Abbevilleand
Amiens, were confirmed by the investiga-
tions of the late Sir Joseph Prestwich,
myself and others, and the co-existence of
man with the extinct animals of the Qua-
ternary fauna, such as the mammoth and
woolly-haired rhinoceros, was first virtually
established. It wasat the same time pointed
out that these relics belonged to a far earlier
date than the ordinary stone weapons found
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upon the surface, which usually showed
signs of grinding or polishing, and that in
fact there were two Stone Ages in Britain.
To these the terms Neolithic and Paleo-
lithic were subsequently applied by Sir John
Lubbock. ]

The excitement was not less when, at the
meeting of this Association at Aberdeen in
the autumn of that year, Sir Charles Lyell,

“in-the presence of the Prince Consort, called

“attention to the discoveries in the valley of
the Somme, the site of which he had him-
self visited, and to the vast lapse of time

-indicated by the position of the implements
‘in drift-deposits a hundred feet above the
existing river.

The conclusions forced upon those who
examined the facts on the spot did not re-
ceive immediate acceptance by all who were
interested in geology and archseology, and
fierce were the controversies on the subject
that were carried on both in the newspapers
and before various learned societies.

It is at the same time instructive and
amusing to look back on the discussions of
those days. 'While one class of objectors
accounted for the configuration of the flint
implements from the gravels by some un-
known chemical agency, by the violent and
continued gyratory action of water, by frac-
ture resulting from pressure, by rapid cool-
ing when hot or by rapid heating when
cold, or even regarded them as aberrant
forms of fossil fishes, there were others who,
when compelled to acknowledge that the
implements were the work of men’s hands,
attempted to impugn and set aside the evi-
dence as to the circumstances under which
they had been discovered. In doing this
they adopted the view that the worked flints
had either been introduced into the con-
taining beds at a comparatively recent date,
or if they actually formed constituent parts
of the gravel then that this is a mere mod-
“ern alluvium resulting from floods at no
very remote period.
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In the course of a few years the main
stream of scientific thought left this con-
troversy behind, though a tendency to cut
down the lapse of time necessary for all the
changes that have taken place in the con-
figuration of the surface of the earth and in
the character of its occupants since the time
of the Paleolithic gravels, still survives in
the inmost recesses of the hearts of not a
few observers.

In his address to this Association at the
Bath meeting of 1864, Sir Charles Lyell
struck so true a note that T am tempted to
reproduce the paragraph to which I refer:

“'When speculations on the long series of
events which occurred in the glacial and
post-glacial periods are indulged in, the
imagination is apt to take alarm at the im-
mensity of the time required to interpret
the monuments of these ages, all referable
to the era of existing species. In order to
abridge the number of centuries which
would otherwise be indispensable, a disposi-
tion is shown by many to magnify the rate
of change in prehistoric times by investing
the causes which have modified the animate
and inanimate world with extraordinary
and excessive energy. It is related of a
great Irish orator of our day that when he
was about to contribute somewhat parsi-
moniously towards a public charity he
was persuaded by a friend to make a more
liberal donation. In doing so he apologized
for his first apparent want of generosity by
saying that his early life had been a con-
stant struggle with scanty means, and that
‘they who are born to affiuence cannot easily
imagine how long a time it takes to get the
chill of poverty out of one’s bones.” Inlike
manner, we of the living generation, when

called upon to make grants of thousands of

centuries in order to explain the events of
what is called the modern period, shrink
naturally at first from making what seems
so lavish an expenditure of past time.
Throughout our early education we have
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been accustomed to such strict economy in
all that relates to the chronology of the
earth and its inhabitants in remote ages, so
fettered have we been by old traditional be-
liefs, that even when our reason is con-

vinced, and we are persuaded that we ought

to make more liberal grants of time to the
geologist, we feel how hard it is to get the
chill of poverty out of our bones.”

Many, however, have at the present day
got over this feeling, and of late years the
general tendency of those engaged upon
the question of the antiquity of the human
race has been in the direction of seeking
for evidence by which the existence of man
upon the earth could be carried back to a
date earlier than that of the Quaternary
gravels.

There is little doubt that such evidence
‘will eventually be forthcoming, but, judg-
ing from all probability, it is not in north-
ern Europe that the cradle of the human
race will eventually be discovered, but in
some part of the world more favored by a
tropical climate, where abundant means of
subsistence could be procured, and where
the necessity for warm clothing did not
exist. -

Before entering into speculations on this -

subject, or attempting to lay  down the
limits within which we may safely accept
recent discoveries as firmly established, it
will be well to glance at some of the cases
in which implements are stated to have
been found under circumstances which
raise a presumption of the existence of
man in pre-Glacial, Pliocene, or even Mio-
cene times. :

Flint implements of ordinary Paleolithic
type have, for instance, been recorded as
found in the eastern counties of England,
in beds beneath the chalky boulder clay;
but on careful examination the geological

evidence has not, to my mind, proved satis-.
factory, nor has it, I-believe, been generally -
accepted. Moreover, the archaological dif-
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ficulty that man, at two such remote epochs

- as the pre-Glacial and the post-Glacial, aven,
if the term Glacial be limited to the chalky

boulder clay, should have manufactured
implements so identical in character that.
they cannot be distinguished apart seems
to have been entirely ignored.

‘Within the last few months we have had
the report of worked flints having been dis-
covered in the late Pliocene Forest Bed of
Norfolk, but in that instance the signs of
human workmanship upon the flints are by
no means apparent to all observers.

But such an antiquity as that of the
Forest Bed is as nothing when compared

‘with that which would be implied by the

discoveries of the work of men’s hands in
the Pliocene and Miocene beds of England,
France, Italy and Portugal, which have
been accepted by some geologists. There
is one feature in these cases which has
hardly received due attention, and that is
the isolated character of the reputed dis-
coveries. Had man, for instance, been
present in Britain during the Crag Period,
it would be strange, indeed, if the sole traces
of his existence that he left were a perfo-
rated tooth of a large shark, the sawn rib of
a manatee, and a beaming full face, carved
on the shell of a pectunculus! .

In an address to the Anthropological
Section at the Leeds meeting of this Asso-
ciation in 1890 I dealt somewhat fully with
these supposed discoveries of the remains
of human art in beds of Tertiary date, and
I need not here go further into the ques-
tion. Suffice it to say that I see no reason.
why the verdict of ‘not proven’ at which
I then arrived should be reversed.

In the case of a more recent discovery
in Upper Burma, in beds at first pronounced
to be Upper Miocene, but  subsequently
‘definiteély ascertained to be Pliocene,’
some of the flints are of purely natural and
not artificial origin, so that two questions,
arise: First, were the fossil remains associ-
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ated with the worked flints or with those
of natural forms? And second, were they
actually found in the bed to which they
have bzen assigned, or did’ they merely lie
together on the surface ?

Even the Pithecanthropus erectus of Dr.
Eugéne Dubois from Java meets with some
incredulous objectors from both the physio-
logical and the geological sides. From the
point of view of the latter the difficulty
lies in determining the exact age of what
are apparently alluvial beds in the bottom
of a river valley.

‘When we return to Paleolithic man it
is satisfactory to feel that we are treading
on comparatively secure ground, and that
the discoveries of the last forty years in
Britain alone enable us to a great extent
to reconstitute his history. We may not
know the exact geological period when first
he settled in the British area, but we have
good evidence that he occupied it at a time
when the configuration of the surface was
entirely different from what it is at present ;
when the river valleys had not been cut
down to anything like their existing depth ;
when the fauna of the country was of a
totally different character from that of the
present day; when the extension of the
southern part of the island seaward was in
places such that the land was continuous
with that of the continent, and when in
all probability 'a far more rainy climate
prevailed. 'We have proofs of the occupa-
tion of the country by man during the long
lapse of time that was necessary for the
excavation of the river valleys. We have
found the old floors on which his habita-
tions were fixed; we have been able to
trace him at work on the manufacture of
flint instruments, and by building up the
one upon the other the flakes struck off
by the primeeval workman in those remote
times we have been able to reconstruct the
blocks of flint which served as his material.

That the duration of the Palseolithic.
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Period must have extended over an almost
incredible length of time is sufficiently
proved by the fact that valleys, some miles
in width and of a depth of from 100 to
150 feet, have been eroded since the deposit
of the earliest implement-bearing beds.
Nor is the apparent duration of this period
diminished by the consideration that the
floods which hollowed out the valleys were
not in all probability of such frequent oc-
currence as to teach Paleeolithic man by
experience the danger of settling too near
to the streams, for had he kept to the
higher slopes of the valley there would
have been but little chance of his imple-
ments having so constantly formed con-
stituent parts of the gravels deposited by
the floods.

The examination of British cave-deposits
affords corroborative evidence of this ex-
tended duration of the Paleolithic Period.
In Kent’s Cavern, at Torquay, for instance,
we find in the lowest deposit, the breccia
below the red cave-earth, implements of
flint and chert corresponding, in all respects,
with those of the high level and most an-
cient river gravels. In the cave-earth these
are scarcer, though implements occur which
also have their analogues in the river de-
posits; but, what is more remarkable, har-
poons of reindeer’s horn and needles of
bone are present, identical in form and
character with those of the caverns of the
Reindeer Period in the south of France,
and suggestive of some bond of union or
identity of descent between the early trog-
lodytes, whose habitations were geograph-
ically so widely separated the one from the
other.

In a cavern at Creswell Crags, on the
confines of Derbyshire and Nottingham-
shire, a bone has, moreover, been found
engraved with a representation of parts of
a horse in precisely the same style as the.
engraved bones of the French caves. _

It is uncertain whether any of the river-
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drift specimens belong to so late a date as

these artistic cavern-remains, but the great-

ly superior antiquity of even these to any
Neolithic relics is testified by the thick
layer of stalagmite which had been de-
posited in Kent’s Cavern before its occupa-
tion by men of the Neolithic and Bronze
Periods. : ’

Towards the close of the period covered
by the human occupation of the French
caves there seems to have been a dwindling
in the number of the larger animals consti-
tuting the Quaternary fauna, whereas their
remains are present in abundance in the
lower and, therefore, more recent of the
valley gravels. This circumstance may
afford an argument in favor of regarding
the period represented by the later French
caves as a continuation of that during
which the old river gravels were deposited,
and yet the great change in the fauna that
has taken place since the latest of the cave-
deposits included in the Paleolithic Period
is indicative of an immense lapse of time.

How much greater must have been the
time required for the more conspicuous
change between the old Quaternary fauna
of the river gravels and that characteristic
of the Neolithic Period !

Ashasbeen pointed out by Professor Boyd
Dawkins, only thirty-one out of the forty-
eight well-ascertained species living in the
post-Glacial or River-drift Period survived
into pre-historic or Neolithic times. We
have not, indeed, any means at command
for estimating the number of centuries
which such an important change indicates;
but when we remember that the date of the
commencement of the Neolithic or Surface
Stone Period is still shrouded in the mist of
a dim antiquity, and that prior to that com-
mencement the River-drift Period had long
come to an end ; and when we further take
into account the almost inconceivable ages
that even under the most favorable condi-
tions the excavation of wide and deep val-
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leys by river action implies, the remoteness
of the date at which the Paleolithic Period
had its beginning almost transcends our
powers of imagination.

We find distinct traces of river action
from 100 to 200 feet above the level of ex-
isting streams and rivers, and sometimes at
a great distance from them; we observe old
fresh-water deposits on the slopes of valleys
several miles in width; we find that long
and lofty escarpments of rock have receded
unknown distances since their summits were
first occupied by Paleolithic man; we see
that the whole side of a wide river valley
has been carried away by an invasion of the
sea, which attacked and removed a barrier
of chalk cliffs from 400 to 600 feetin height;
we find that what was formerly an inland
river has been widened out into an arm of
the sea, now the highway of our fleets, and
that gravels which were originally deposited
in the bed of some ancient river now cap
isolated and lofty hills,

And yet, remote as the date of the first
known occupation of Britain by man may
be, it belongs to what, geologically speaking,
must be regarded as a quite recent period,
for we are now in a position to fix, with some
degree of-accuracy, its place on the geolog-
ical scale. Thanks to investigations ably
carried out at Hoxne in Suffolk, and at
Hitchin in Hertfordshire, by Mr. Clement
Reid, under the auspices of this Association
and of the Royal Society, we know that the
implement-bearing beds at those places un-
doubtedly belong to a time subsequent to
the deposit of the great chalky boulder clay
of the eastern counties of England. Tt is,
of course, self-evident that this vast deposit,
in whatever manner it may have been form-
ed, could not, for centuries after its deposi-
tion was complete, have presented a surface
inhabitable by man. Moreover, at a dis-
tance but little farther mnorth, beds exist
which also, though at a somewhat later date,
were apparently formed under glacial con-
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ditions. At Hoxne the interval between the
deposit of the boulder clay and of the im-
plement-bearing beds is distinctly proved to
have witnessed at least two noteworthy
“changes in climate. The beds immediately
reposing on the clay are characterized by

the presence of alder in abundance, of hazel

and yew, as well as by that of numerous
flowering plants indicative of ‘a temperate
climate very different from that under which
the boulder clay itself was formed. Above
these beds characterized by temperate
plants comes a thick and more recent series
of strata, in which leaves of the dwarf
arctic willow and birch abound, and which
were in all probability deposited under con-
ditions . like those of the cold regions of
Siberia and North America.

Ata higher level and of more recent date
than these—from which they are entirely
distinct—are the beds containing Paleo-
lithic implements, formed in all probability
under conditions not essentially different
from those of the present day. However
this may be, we have now conclusive evi-
dence that the Paleolithic implements are
in the eastern counties of England of a date
long posterior to that of the great chalky
boulder clay.

It may be said, and said truly, that the
implements at Hoxne cannot be shown to
belong to the beginning rather than to some
later stage of the Paleolithic Period. The
- changes, however, that have taken place at
Hoxne in the surface configuration of the
country prove that the beds containing the
implements cannot belong to the close of
that period. ‘

It must, moreover, be remembered that
in what are probably the earliest of the
Paleolithic deposits of the eastern counties,
those at the highest level, near Brandon in
Norfolk, where the gravels contain the lar-
gest proportion of pebbles derived from
QGlacial beds, some of the implements them-
selves have been manufactured from mate-
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rials not native to the spot, but brought
from a distance, and derived in all proba-
bility either from the boulder clay:or from
some of the beds associated with it.

‘We must, however, take a wider view of
the whole question, for it must not for a
moment be supposed that there are the
slightest grounds for believing that the
civilization, such as it was, of the Paleo-
lithic Period originated in the British Isles.
We find in other countries implements so
identical in form and character with British
specimens that they might have been manu-
factured by the same hands. These occur
over large areas in France under similar
conditions to those that prevail in England.
The same forms have been discovered in the
ancient river gravels of Italy, Spain and
Portugal. Some few have been recorded
from Africa, and analogous types occur in
considerable numbers in the south of that
continent. On the banks of the Nile, many
hundreds of feet above its present level, im-
plements of the European types have been
discovered ; while in Somaliland, in an an-
cient river valley at a great elevation above
the sea, Mr. Seton-Karr has collected a
large number of implements formed of flint
and quartzite, which, judging from their
form and character, might have been dug
out of the drift deposits of the Somme or
the Seine, the Thames or the ancient
Solent.

In the valley of the Euphrates imple-
ments of the same kind have also been
found, and again farther east, in the lateritic
deposits of southern India, they have been
obtained in considerable numbers. It is
not a little remarkable, and is at the same
time highly suggestive, that a form of im-
plement almost peculiar to Madras reap-
pears among implements from the very
ancient gravels of the Manzanares at Mad-
rid. In the case of the African discoveries
we have as yet no definite paleontological
evidence by which to fix their antiquity,
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but in the Narbad4 valley of western In-
dia Paleolithic implements of quartzite
seem to be associated with a local fauna of
“Pleistocene age, comprising, like that of Eu-
rope, the elephant, hippopotamus, ox and
other mammals of species now extinct. A
correlation of the two faunas with a view
of ascertaining their chronological relations
is beset with many difficulties, but there
seems reason for accepting this Indian
Pleistocene fauna as in some degree more
ancient than the European.

Is this not a case in which the imagina-
tion may be fairly invoked in aid of science ?
May we not from these data attempt, in
some degree, to build up and reconstruct
the early history of the human family?
There, in eastern Asia, in a tropical climate,
'with the means of subsistence readily at
hand, may we not picture to ourselves our
earliest ancestors gradually developing from
a lowly origin, acquiring a taste for hunt-
ing, if not indeed being driven to protect
themselves from the beasts around them,
and evolving the more complicated forms
of tools or weapons from the simpler flakes
which had previously served them  as
knives? May we not imagine that, when
once the stage of civilization denoted by
these Paleolithic implements had been
reached, the game for the hunter became
scarcer, and that his life, in consequence,
assumed a more nomad character? Then,
and possibly not till then, may a series of
migrations to ¢fresh woods and pastures
new’ not unnaturally have ensued, and
these, following the usual course of ¢ west-
ward towards the setting sun,’ might event-
ually lead to a Paleolithic population find-
ing its way to the extreme borders of west-
ern Kurope, where we find such numerous
traces of ifs presence.

How long 'a term of years may be in-
volved in such a migration it is impossible
to say, but that such a migration took place
the phenomena seem to justify us in be-
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lieving. It can hardly be supposed that
the process that I have shadowed forth was
reversed, and that man, having originated
in northwestern Europe, in a cold climate,
where clothing was necessary and food
scarce, subsequently migrated eastward to
India and southward to the Cape of Good
Hope! As yet, our records of discoveries
in India and eastern Asia are but scanty ;

‘but it is there that the traces of the cradle

of the human race are, in my opinion, to
be sought, and- possibly future discoveries
may place upon a more solid foundation
the visionary structure that I have ven-
tured to erect. .

It may be thought that my hypothesis
does not do justice to what Sir Thomas
Browne hag so happily termed ‘that great
antiquity, America.” I am, however, not
here immediately concerned with the im-
portant Neolithic remains of all kinds with
which this great continent abounds. I am
now confining myself to the question of
Paleolithic man and his origin, and in con-
sidering it I am not unmindful of the Tren-
ton implements, though I must content
myself by saying that the ‘turtle-back’
form is essentially different from the ma-
jority of those on the wide dissemination
of which I have been speculating, and,
moreover, as many here present are aware,
the circumstances of the finding of these
American implements are still under care-
ful discussion.

Leaving them out of the question for the
present, it may be thought worth while to
carry our speculations rather further, and
to consider the relations in time between
the Paleolithic and the Neolithic Periods.
‘We have seen that the stage in human
civilization denoted by the use of the or-
dinary forms of Paleolithic’ implements
must have extended over a vast period of
time if we have to allow for the migration
of the primeval hunters from their original
home, wherever it may have been in Asia
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or Africa, to the west of Europe, includ-
ing Britain. We bave seen that, during
this migration, the forms of the weapons
and tools made from silicious stones had
become, as it were, stereotyped, and fur-
ther, that, during the subsequent extended
period implied by the erosion of the valleys,
the modifications in the form of the imple-
‘ments and the changes in the fauna asso-
ciated with the men who used them were
but slight.

At the close of the period during which
the valleys were being eroded comes that
represented by the latest occupation of the
caves by Paleolithic man, when both in
Britain and in the south of France the rein-
deer was abundant; but among the stone
weapons arid implements of that long trog-
lodytic phase of man’s history not a single
example with the edge sharpened by grind-
ing has as yet been found. All that can
safely be said is that the larger implements
as well as the larger mammals had be-
come scarcer, that greater power in chip-
ping flint had been attained, that the arts
of the engraver and the sculptor had con-
siderably developed, and that the use of the
bow had probably been discovered.

Directly we encounter the relics of the
Neolithic Period, often, in the case of the
caves lately mentioned, separated from the
earlier remains by a thick layer of under-
lying stalagmite, we find flint hatchets
polished at the edge and on the surface, cut-
ting at the broad and not at the narrow end,
and other forms of implements associated

with a fauna in all essential respects iden-

tical with that of the present day.

‘Were the makers of these polished weap-
ons the direct descendants of Paleolithic
ancestors whose occpation of the country
was continuous from the days of the old

river gravels ? or had these long since died

out, so that after western Europe had for
ages remained uninhabited it was re-
peopled in Neolithic times by the immigra-
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tion of some new race of men? Was there,
in fact, a ‘great gulf fixed’ between the
two occupations ? or was there in Europe a
gradual transition from the one stage of
culture to the other?

It has been said that “what song the Sy-
rens sang, or what name Achilles assumed
when he hid himself among women, though
puzzling questions, are not beyond all con-
jecture;’’ and though the questions now
proposed may come under the same cate-
gory,and must await the discovery of many
more essential facts before they receive defi-
nite and satisfactory answers, we may, I
think, throw some light upon them if we
venture to take a few steps upon the seduc-
tive if insecure paths of conjecture. So
far as I know, we have as yet no trust-
worthy evidence of any transition from the
one age to the other, and the gulf between
them remains practically unbridged. We
can, indeed, hardly name the part of the
world in which to seek for the cradle of
Neolithie civilization, though we know that
traces of what appear to have been a stone-
using people have been discovered in Egypt,
and that what must be among the latest of
the relics of their industry have been as-
signed to a date some. 3,500 to 4,000 years
before our era. The men of that time had
attained to the highest degree of skill in
working flint that has ever been reached.
Their beautifully made knives and spear-
heads seem indicative of a culniinating
point reached after long ages of experi-
ence; but whence these artists in flint came
or who they were is at present absolutely
unknown; and their handiworks afford no
clue to help us in tracing their origin.

Taking a wider survey, we may say that,
generally speaking, not only the fauna, but
the surface configuration of the country
were, in western Europe at all events,
much the same at, the commencement of
the Neolithic Period as they are at the
present day. We have, too, no geological
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indications to aid usin forming any chrono-
logical scale.

The occupation of some of the caves in
the south of France seems to have been
carried on after the erosion of the neighbor-
ing river valleys had ceased, and so far as
our knowledge goes these caves offer evi-

dence of being the latest in time of those
occupied by man during the Paleolithic

Period. It seems barely possible that,
though in the north of Europe there are no
distinct signs of such late occupation, yet
that, in the south, man may have lived on,
though in diminished numbers; and that
in some of the caves, such, for instance, as
those in the neighborhood of Mentone,
there may be traces of his existence during
the transitional period that connects the
Paleolithic and  Neolithic Ages. If this
were really the case we might expect to
find some traces of a dissemination of Neo-
lithic culture from a north Italian center,
but I much doubt whether any such traces
actually exist. :
If it had been in that part of the world
that the transition took place, how are we
to account for the abundance of polished
stone hatchets found in central India? Did
Neolithic man return eastward by the same
route as that by which in remote ages his
Paleolithic predecessor had migrated west-
ward? Would it not be in defiance of all
probability to answer such a question in
the affirmative? We have, it must be con-
fessed, nothing of a substantial character to
guide us in these speculations; but, pend-
ing the advent of evidence to the contrary,
we may, I think, provisionally adopt the
view that, owing to the failure of food,
climatal changes or other causes, the oc-
cupation of western Europe by Paleolithic
man absolutely ceased, and that it was not

until after an interval of long duration that,

Europe was re-peopled by a race of men im-
migrating from some other part of the globe
where the human race had survived, and
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in course of ages had developed a higher
stage of culture than that of Paleolithic
man. ‘

I have been carried away by the liberty
allowed for conjecture into the regions of
pure imagination, and must now return to
the realms of fact, and one fact on which I
desire for a short time to insist is that of
the existence at the present day, in close
juxtaposition with our own civilization, of
races of men who, at all events but a few
generations ago, lived under much the same
conditions as did our own Neolithic prede-
cessors in Europe.

The manners and customs of these primi-
tive tribes and peoples are changing day by
day, their languages are becoming obsolete,
their myths and traditions are dying out,
their ancient processes of manufacture are
falling into oblivion, and their numbers are
rapidly diminishing, so that it seems inevi-

"table that ere long many of these interest-

ing populations will become absolutely ex-
tinct. The admirable Bureau of Ethnology
instituted by our neighbors in the United
States of America has done much towards
preserving a knowledge of the various na-
tive races in this vast continent, and here
in Canada the annual Archaological Re-
ports presented to the Minister of Educa~
tion are rendering good service in the same
cause.

Moreover, the committee of this Associa-
tion appointed to investigate the physical
characters, languages and industrial and
gocial conditions of the Northwestern tribes
of the Dominion of Canada is about to pre-
sent its twelfth and final report, which, in
conjunction with those already presented,
will do much towards preserving a knowl-
edge of the habits and languages of those
tribes. It is sad to think that Mr. Horatio
Hale, whose comprehensive grasp of the
bearings of ethnological questions, and
whose unremitting labors have so materi-
ally conduced to the success of the com-
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mittee, should be no longer among us. Al-
though this report is said to be final, it is
to be hoped that the committee may be
able to indicate lines upon which future
work in the direction of ethnological and
archaological research may be profitably
carried on in this part of Her Majesty’s
dominions.

It is, however, lamentable to notice how
little is being or has been officially done
towards preserving a full record of the
habits, beliefs, arts, myths, languages and
physical characteristics of the countless
other tribes and nations more or less
uncivilized which are comprised within
the limits of the British Empire. At the
meeting of this Association held last year
at Liverpool it was resolved by the General
Committee  that it is of urgent importance
to press upon the government the necessity

of establishing a Bureau of Ethnology for

Greater Britain, which, by collecting infor-
mation with regard to the native races
within and on the borders of the Empire,
will prove of immense value to science
and to the government itself.” It has
been suggested that such a bureau might,
with the greatest advantage and with the
least outlay and permanent expense, be
connected either with the British Mu-
seum or with the Imperial Institute, and
the project has already been submitted
for the consideration of the trustees of
the former establishment.

The existence of an almost unrivalled
ethnological collection in the Museum, and
the presence there of officers already well
versed in ethnological research, seem to
afford an argument in favor of the pro-
posed bureau being connected with it. On
the other hand, the Imperial Institute was
founded with an especial view to its being
a center around which every interest con-
nected with the dependencies of the Em-
pire might gather for information and sup-
port. The establishment, within the last
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twelve months of a scientific department
within the Institute, with well-appointed
laboratories and a highly trained staff,
shows how ready are those concerned in
its management to undertake any duties
that may conduce to the welfare of the
outlying parts of the British Empire; a
fact of which I believe that Canada is
fully aware. The Institute is, therefore,
likely to develop, so far as its scientific
department is concerned, into a bureau of
advice in all matters scientific and techni-
cal, and certainly a Bureau of Ethnology,
such as that suggested, would not be out of
place within its walls.

‘Wherever such an institution is to be es-
tablished, the question of its existence must,
of necessity, rest with Her Majesty’s gov-
ernment and treasury, inasmuch as without
funds, however moderate, the undertaking
cannot be carried on.. I trust that in con-
sidering the question it will always beborne
in mind that in the relations between civil-
ized and uncivilized nations and races it is
of the first importance that the prejudices,
and especially thereligious or semi-religious
and caste prejudices, of the latter should
be thoroughly well known to the former. If
but a single ‘little war’ could be avoided
in consequence of the knowledge acquired
and stored up by the Bureau of Ethnology
preventing such a misunderstanding as
might culminate in warfare, the cost of such
an institution would quickly be saved.

I fear that it will be thought that I have
dwelt too long on primeval man and- his
modern representatives, and that I should
have taken this opportunity to discuss some
more general subject, such as the advances
made in the various departments of science
since last this Association met in Canada.
Such a subject would, no doubt, have afford-
ed an infinity of interesting topics on which
to dilate. Spectrum analysis, the origin
and nature of celestial bodies, photography,
the connection between heat, light and elec-
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tricity, the practical applications of the
latter, terrestrial magnetism, the liquefac-
tion and solidification of gases, the behavior
of elements and compounds under the influ-
ence of extreme cold, the nature and uses
of the Rontgen rays, the advances in bac-
teriology and in prophylactic medicine,
might all have been passed under review,
and to many of my audience would have
seemed to possess greater claims to atten-
tion than the subject that I have chosen.

It must, however, be borne in mind that
most, if not indeed all, of these topics will
be discussed by more competent authorities
in the various Sections of the Association by
means of the Presidential addresses or
otherwise. Nor must it be forgotten that I
occupy this position as a representative of
archeology, and am therefore justified in
bringing before you a subject in which every
member of every race of mankind ought to
be interested—the antiquity of the human
family and the scenes of its infancy.

Others will direct our thoughts in other
directions, but the farther we proceed the
more clearly shall we realize the connection
and inter-dependence of all departments of
science. Year after year, as meetings of
this Association take place, we may also
foresee that ¢ many shall run to and fro and
knowledge shall be increased.” Year after
year advances will be made in science and
in reading that Book of Nature that lies
ever open before our eyes ; successive stones
will be brought for building up that Temple
of Knowledge of which our fathers and we
have labored to lay the foundations. May
we not well exclaim with old Robert Re-
corde ?¥—

% Oh woorthy temple of Goddes magnifi-
cence : Oh throne of glorye and seate of
the lorde: thy substance most pure what
tonge can describe? thy signes are so
wonderous, surmountinge mannes witte,
the effects of thy motions so diuers in kinde:
so harde for to searche, and worse for to
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fynde—Thy woorkes are all wondrous, thy
cunning unknowen : yet seedes of all knowl-
edge in that booke are sowen—And yet in
that boke who rightly can reade, to all
secrete knowledge it will him straighte
leade.””*

AMERICAN ASSOCIATION FOR ADVANCEMENT
OF SCIENCE: FORTY-SIXTH MEETING,
DETROIT, AUGUST 7-13, 1897.

TrE second Detroit meeting of the Amer-
ican Association for the Advancement of
Science began on Saturday, August 7, 1897,
with a slimly attended meeting of the
Council at the Hotel Cadillac. As last
year, the first general session was held
Monday morning, and the last on Friday
The general sessions and all
meetings of sections were held in the new
Central High School building, which is ex-
cellently adapted for the purpose. Super-
intendent Bliss and the school authorities
made every effort to assist the Association.

Monday evening a reception to the As-

_sociation was given at the High School by

the local committee. Thursday afternoon
Section G, together with the officers and
guests of the Association, were invited to a
garden party by Mr. Joseph Berry, of
Grosse Pointe. Friday evening there was
a reception at the High School building
after the final session, and Saturday,
August 14th, was given to an excursion to
the Ste Claire flats.

The arrangements and management of
the local committee were excellent in every
respect, and the Detroit meeting, which it
was feared would be a failure, was a very
successful one. On account of the meeting
of the British Association at Toronto, the
attendance at Detroit was small, the total
registration being only 291. There were
present a number of foreign guests, among
them being Messrs. A. G. Greenhill, W. E.
Hoyle, A. W. Scott, J. Thorp, D. H. Mar-

*Preface to Robert Recorde’s Castle of Knowledge,
1556.



