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THE RELATIONS OF MEN oF SCIENCE TO THE

GENERAL PUBLIC.2

BY T. C. MNDEnALL.

Jus.t fifty ye-ars have passed away since a small body of
enthu-lnstic students of Geology and Naturai History or-
ganized themselves into an Association which was, for the
flirst time in tie history of thbis country, not local in its
Imemnbership or its purpose. As the "Association of Ameri-
can Geologists and Naturalists," it was intended to include
any and all persons, from any and all parts of the country,
who were actively engaged in the promotion of Natural
listory studies, and who were iwilliii to re-inforce and

strengtheu each other by this union. So gratifying was the
.success of this undertaking, that after a fcw years of in-
creasing rosperity umider its first naine, the Association
wisely determined to widen the ields of its operations, by
resolving sitelf into the American Association for tne Ad-
vancenent of Science, thus a-.,ixnig to be in title what it
had really been in fict, from the beginning of its existence.
One of the articles of its first constitution, adopted at its first
meeting, provided that it should bc the duty of its president
to pre.ent an address at a Geueral Se.,sion following that

Addres- by the retiring President of the American Association
for the Adi anemnt of Science. Indianapolis, August, 1M90.
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over which lie presided. The performance of this duty ean
not, therefore, be easily avoided by one who has been hon-
ored by his fellow members, in being called upon to preside
over the deliberations of this Association ; nor can it be
lightly disposed of, when one realizes the importance of the
occasion, and recalls the long list of his distinguish ed prede-
cessors, each of whom in his turr -as brought to this hour
at least a small measure of the work of a lifetime devoted
to the interests of science.

The occasion is one that offers an opportunity and imposes
an obligation. The opportunity is in many ways unique
and the obligation is correspondingly great. In the delivery
of this address, the retiring president usually finds himself
in the presence of a, goodly number of intelligent people,
representatives of the general public, who, knowing some-
thing of the resuilts of scientific investigation, have little
idea of its muethods, and whose interest in our proceedings,
while entirely cordial and friendly, is often born of curios-
ity ratier than a full appreciation of their value and impor-
tance. Mingled with them are the iembers and Fellows of
the Association, who have come to the annual gatheri ng
laden with the products of many fields, which they have in-
dustriously cultivated during the year; each ready to submit
his contribution to the inspection and criticism of his com-
rades, and all hoping to add in some degree to the sum total
of buman knowledge.

The united presence of these two classes, intensifies the
interest which naturally attaches to an occasion like this,
and not unnaturally suggests, that a brief consideration of
the relations which do exist and which should exist between
them, may afford a profitable occupation for us this evening.

In the beginning it may be truthfully affirmed, that no
other single agency bas done as much to establish these re-
lations on a proper basis, as the American Association for
the Advancement of Science. In the first article of its con-
stitution the objects of the Association are defined as follows:
-" by periodical and migratory meetings, to promote inter-
-ourse between those who are cultivating science in different
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parts of the United States, to give a stronger and more gen-
erous impulse and a more systematic direction to scientific
research in our country, and to procure for the labors of
scientific mon, increased facilities and a wider usefulness." So
perfectly do these words embody the spirit of the Associa-
tion, that when more than thirty years later the constitu-
tion was thoroughly revised, none better could be found to
give it expression. That it has been successful in promoting
intercourse between those who are cuitivating science in
different parts of the United States, may be proved by the
testimony of thousands who have corne to know each other
through attendance at its meetings. In a country whose
geographical limits are so extensive as ours, and whose
scientific nien are so widely scattered, it is difficult to over-
estimate its value in this particular.

In giving a stronger and more general impulse and a
more systematic direction to scientific research in our coun-
try, it bas been singularly fortunate. Its meetings have
been the means of disseminating proper methods of investi-
gation and study throughout the land; hundreds of young
students, enthusiastie but often not well trained, have found
themselves welcome (sometimes to their own astonishment),
and by its influence and encouragement, have been moulded
ad guided in the utilization of their endowments, occasion-
ally exceptional, to the end that they have finally won a
faime and renown which must always be treasured by the
Association as among its richest possessions. Wherever its
migratory meetings have been held, the pulse of intelligence
bas been quickened, institutions have been encouraged and
strengthened, or created where they did not before exist,
and men of science have been brought into closer relations
with an intelligent people.

But it is in relation to the last of the three great objects,
to accomplish which the Association was organized, namely,
"to procure for the labors of scientific men, increased facil-
ities and a wider usefulness " that it has been, on the whole,
less successful. It is truc that when we look at the history
of science in America during the past fifty years; when we

208



Canadian Record of Science.

sec at every point evidences of public appreciation, or at
least appropriation of. scientific discovery; and imost of all,
when wo observe the enlargemnot of older institutions of
learning to iake room for instruction in science, and the
generous donations to found new technical and scientific
schools, togeth er with an occasional endowmrent of research,
pure and simple ; in view of all these, I say, we are alrmost
constrained to believe that scientific men have only to ask,
that t heir fiteilities may be increased, and that their labors
could hardly have a wider usefulnoss.

Unfortuna tely, th is pleasing pict ure is not a true reflection
of the actual condition of things. The attentive observer ean-
not fail to discover that the relation between mon of science
and the general public, is not what it should be in the best
interests of either or bdth. In assemblages of the former,
it is common to hear complaints of a lack of appreciation,
and proper support on the part of the latter, from whom, in
turn, occasionally comes an expression of indiffirenve, now
and then tinctured with contempt for men who devote their
lives and energies to study and research, the results of which
cannot always be readily converted into real estate or other
fbrms of taxa ble property. It cannot be denied that the man
of science is at some disadvantage as compalred with his
neighbor, the sucssful lawyer or physician, wien it comes
to that distribution of confidence with responsibility which
usually existb in any well ordered commuuity, although the
latter may possess but a fraction of the intellectual power
and sound judgient which ho can command. To his credit
it nay be said that lie is usually considered to be a harmless
creature. and to render him assistance and encouragement
is generally regarded as a virtue. The fact of bis knowing
much about things which do not greatly concern the gen-
eral public, is accepted as proof that he kaows little of mat-
ters which seriously affect the public weltare.

It is true, that when the public is driveit to extremities it
sometimes voluntarily calls upon the nian of science, and in
this emergency it is often unpleasantly confronted with the
fact that it does not knov where to find him. The scicatifie
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dilettante, or worse, the charlatan, is often much nearer tho
public thtan the genuine iman of science, and the inability
to discriminate, sometimes results in disaster in which both
scienee and the public suffer.

In venturing to suggest some possible remedies for this
condition of things, it vill be logical, if not important, to
roughly define the two classes under consideration, the sci.
entifie and the non-scientific. One is the great mnjority, the
gencral public, including in the United States over sixty
millions ofpeople in all conditions, cultured and uncultured,
educated and uneducated, but in average intelligence, we
are proud to say, superior to the people of any nation in the
world. Out of these it is not easy to bift by definition, the
smali minority properly knovn as men of science. Only a
rough approximation may be renehed by an exanination of
the menbership of scientitic societies.

The American Association for the Advancement of Sci-
ence, includes in its membership about two thousand per-
sons. It is well known, however, that nmany of these are
not actually engaged in scientific pursuits, either profession-
ally or otherwise; indeed it is one of the important functions
of the society to gather into its fold as many of this class as
possible. The fellowship of the association is limited bow-
ever, by its constitution, to such members as are profession-
ally engaged in science, or have by their labors aided in ad-
vancing science. They number about seven hundred, but
in this case it is equally well known that the list falls far
short of iicliding all Americans, who by their labors in
science, are justly entitled to a place in any roll of scientific
men. On the whole, it would not, perhaps, be a gross ex-
aggeration to say, that not more than one in fifty thousand
of our population could be properly placed upon the list,
even with a liberal interpretation of terms.

In this estiniate ià is not intended, of course, to include
that large class of active workers whose energies are devoted
to the advancement of applied science. Although their
nethods are often the result of scientific training, and while
the solution of their problems requires much knowledge of
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science, the real advancement of science at their hands is
rather incidental than otherwise. In certain particulars
they may be likened to the class known as " middle irien"
in commercial transactions, the connecting link between
producer and consumer. It is in no way to their discredit
that they usually excel botli of these, in vigilance and cir-
cumspection and in their quick perception of utility. By
them the discoveries of science are prepared for and placed
upon the market, and it is difficult to overestimate their
usefulness in this capacity. It is truc that the lion's share
of the profit in the.transaction is generally theirs, and that
they are often negligent in the matter of giving the phil-
osopher the credit to which he is entitled, but for the lat-
ter, at least, it is beliesved that the philosopher is himself
often responsible.

If this statement of the relative nuibers of the scientific
and the non-scientific is reasonably correct, the scientific
man may at least congratulate himself on wielding an in-
fluence in affairs vastly greater than the census, alone,
would justify, and this fact encourages the belief that if there
is anything "out ofjoint " in his relations with the general
public, the remedy is in his own bands. Let our first in-
quiry be, then, in what particulars does lie fail in the full
discharge of his duties as a man of science, and especially
as an exponent of science aiong his fellows ?

Without attempting to arrange the answers which suggest
theinselves in logical order, or, indeed, to select those of the
first importance, I submit, to begin with, his inability or un-
willingness, common but by no means universal, to present
the results of his labors in a forin intelligible to intelligent
people. When inability, it is a misfortune, often the out-
growth, however, of negligence or indifference; when un-
willingness, it becones at least an offence, and not one in-
dicative of the truc scientific spirit. Unfortunatoly, we are
not yet entirely out of the shadow of the middle ages, when
learning was a mystery to all except a select few, or of the
centuries a little later, when a scientific treatise must be
entombed in a dead language, or a scientific discovery em-
balmed in a cipher.

206



Men of Science and the Genera' Public. 207

Many suiontific mon of excellent reputation, are to-day
guilty of the crime of unnecessary and often premeditated
and deliberately plainned inystilication ; in fiact, almpost by
common consent, this fault is overlooked in mon of' distin-
guished ability, if, indeed, it does not add a lustre to the
brilliancy of their attaininents. It is usually regarded as a
high compliment to say of A that when he read his paper
in the mathematical section, no one prosent was able to un-
derstand what it was about; or of B and his book that there
are only three mon in the world who can read it. We
greatly, thougli silently, admire A and B, while C the un-
known, who has not yet won a reputation and who ventures
to discuss something we do understand, (after his clear and
logical presentation of the subject) must go content with
the patronizing admonition that there is really nothing new
about this, and that if ho will consult the pages of a certain
journal of a few years ago, he will find the same idea, not
developed, it is true, but hinted at and put aside for future
consideration, or, that ho will find that Newton or Darwin
declared what is essentially the same principle, many years
before. No one can deny that thore is great reason and
good judgnent displayed in all this, but the ordinary lay-
man is likely to inquire whether it is distributed and appor-
tioned with nice discrimination ; and it is the standpoint o.'
the layman which we are occupying at the present moment.

All will admit that there are many mon whose power in
original thinking and profound research is lar greator than
their facility of expression, .just as on the other hand, there
are many more men whose linguistic fluency is unembar-
rassed by intellectuial activity, and representatives of both
classes may be found among those usually eounted as me
of science. It is with the first only, that we are concerned
at the present moment, and it is sufficient to romark, that
their fault is relatively unimportant and easily overlooked.
Among them is often found that highly prized but imper-
foctly defined individual knowî as the " genius," for whose
existence we are always thanîkful, even though his inter-
pretation is difficult and laborious.
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Concerning those who, although able, are unwilling to
take the trouble to write for their readors or speak for their
licarers, a somewlat moro extended comment iay be de-
sirable. It is alvays dillicult to make a just analysis of
motives, but there can be little doubt, Ihat sone of these are
influenced by a desire to imitate the rare genius, who>e in-
tellectual advances are so rapid and so powertuil, as to for-
bid all efforts to secure a clear and siiple presentation of
results. The king is lame and the courtier must limp. With
others thore is a strange and unwholesone prejudice against
making science intelligible for fear that science may becone
popula. It is forgotten, that clear and accurate tiinking
cs generally accompanied by the power ofclear, concise and
accurate expression, and that as a matter of tet. hIe two
are almost inseparabe.i The apparent success before the
people of the dilettante and the charlatan, ho's resulted, in
the case of many good and able men, in a positive aversion
to popular approval. It should never be forgotten tlat the
judgment and taste of the public in matters relating to
science, are just as susceptiblc ofeultivation as in music and
the fine arts, and that scientific men owe it to themsclves to
sec that opportunity for this culture is not withheld. A
just appreciation by the people of real nerit in art has re-
sulted in the production of great painters, sculptors, musi-
cians and composers, and there is every reiason to believe
that the best interests of science would be fostered by sim-
ilar treatment. Even the great masters in science, thein,
Cani well afford to do what is in ticir power to popularize
their work and that of their colleagues, so that through
closer relations with a more appreciative public their oppor-
tunities may be enilarged and their numbers increascd.

Another error into which the man of science is liable to
fall, is that of assuming supcrior wisdon as regards subjects
outside of his own specialty. It may scem a little hard to
accuse himr of this, but nîevertheless, it is a inistake into
which he is easily and often unconsciously led. Tlat this is
the day of specialization and specialists, every student of
science Iearns at the very threshold of his career; but that
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one man can be expected to be good authority on not more
than one or two subjects, s not generally understood by the
public. It thus ftrequt'ntly happons that the man of svience
is consulted on ail matter's of a scientifie nature, and ho is
induced to give opiniions on subjects only remotely, if at all,
related to that branch of science in which he is justly recog-
nized as an authority. Although going wel for a tinie,
these opinions often prove te be erroneous in the end, re-
sulting in a diinuiiiitioi of that, cotfidence which the public
is, on the whole, ined to place in the dictum of science.

Exanples of this condition of things are by ne means
wanting, and they are not contined. as might at tirst be as-
suied, Io the lower ranks ef science. A distinguished bot-
anist iÏ consulted, and advises concerning the location of* the
natural gas field ; a mathematician advises a company in
which he is a stocklolder in regard to the best locality for
boringforî oil, andacelebrated biologist examines and malces
public report upon a much-talked-of invention in which the
principles of physics and engineering are atone involved.

In these and many other instances which might be re-
lated, the motives of' those concerned, at least on one side
of' the transaction, cannot be questioned, but certainily their
judgnent is open to criticism, and the onteoie of it all, is
that the confidence of the people in scientitie methods and
results is weakened. Fifty years ago, or a hundred years
ago, there was good reasoii for much eof this sort of thing.
Specialization was neither as possible nor as necessary as
now; the sparseness of the population of the country, the
absence of' centres of learning and scientifio research, the
obstacles in the way of easy and riapid communication be-
tween ditferent parts of the ceountry, all these and other
circumstances contributed to the possibility of a Franklin,
who wrote and wrote well upon nearly all subjects of human
thought; whose advice w'as sought and given in matters re-
lating to all departments of science, liteirature and art. Com-
bining in an extraordinary degree the power of profound
research with a singularly simple and clear' style in compo-
sition, together with a modesty which is nearly always
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characteristic of the genuine student of nature, ho wisely
ventured further thui most mon would dare to-day, in the
range of topies concerning which he spoke with authority.

But at the prescrit time and under existing conditions
there is little exeuse for uiisu)poried assunption of know-
ledge by ien of science, and, fortunately, the danger of hu-
miliating exposure is correspondingly great. The specialist
is evoryvhere within easy reaich, .nd the expression of
opinions concerning things of w.wch one know, but little,
is equally prejudicial to the intr wets of science and society.

The scientilic man should alsc be at least reasonably frec
from egotism in matters relating to his own specialty, and
particularly ini reforence to his own authority and attain-
ments therein. In controversy he bas the advantage over
nost disputants in that'he cat. usually ctll to his support an

unerring and incontrovertible witness. A well conducted
experiment or an exhaustive investigation, carried out with
scrupulous honesty, deservedly carries great weight, but it
must not be fbrgotten that it does no0t, in a very great degree,
depend upon the personality of him who directs the experi-
ment or plans the investigation. One must not confound
himself and his work, to the extent of assuming that upon
him ought to be bestowed the praise and admiration to
which his work is, perhaps, justly entitled. This blunder is
anialogous to that of the mnechanie in whoin the first symp-
tom of insanity appeared as a conviction that ho vas as
strong as the engieii which lie had built, evidence of which
he unpleasantly thrust upon any who night deny the truth
of his assertion. " By your works shall ye be judged " may
be especially affirmed ofmen of* science, not only as regards
the judgment of the public, but particularly that of their
colleagues and fellow-workers. Least of all should title, de-
grec, memnbership in learned societies or the possession of
medals or other avards of distinction and honor, be paraded
unduly, or offered by himself, in evidence of his own fitness.
In general the.se are honorable rewards wvhich are justly
prized by scientific mon, but some of them have been se in-
discriminately bestowed and, in some instances, falsely as-
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sumed that the general public, not yet properly educated in
this direction, does not attach great value to them as an in-
dex of real scientitic merit. Whero rtal merit actually
exists, nothing is usually gained, and muich is likely to be
lost by boastful announcements of high standing or of ae-
euimulated honor. A distinguished man of science at the
end of a controversy into which he had been called as such,
complained that he had not been recognized as a Fellow of
the Royal Society. " You gave us no reason to suspect your
membership," quietly, but severely, .replied a man of the
world.

As another element of weakness in the scientitie man I
venture to suggest that he is often less of a utilitarian than
he should be. This is a sin, if it be such, which seems es-

pecially attached to those who, unconsciously or otherwise,
are imitators of men of science of the highest type. The
latter are so entirely absorbed in profound investigation and
their horizon is necessarilv so limited by the very nature
of the operations in which they are engaged, that they are
altogether unlikely to consider questions of utility nor, in-
deed, is it desirable that thev should. The evolution of pro-
cesses and methods by means of which the complex existence
of the present day is maintained, is largely the result of
specialization or the division of labor. lu such a scheme
there is room for those who never demand more of a flet
than that it be a faut; of truth that it be truth. .But even
among scientific men the number of such is siall and as a
class they can never be very closely in touch with the

people.
Strong to imitate, even in those characteristics which arc

akin to weakness, many persons of lesser note aflfect a con-
tempt for the useful and practical which does not tend to
exalt the scientitic man in the opinion of the public. Even
the great leaders in science have bren misrepresented in
this matter. Because they wisely determined in many in-
stances to leave to others the task of developing the practi-
cal applications of their discoveries, it lias often been repre-
sented that they held such applications as unworthy a true
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mnan of sciene. As illustrating the injuhico of such an
opinion one may vite t.Ie case of tle most brillianHt philoso-

pher of ls ti-e. Michael Faraday, who ilu de tntcer of lis
connîection witlh the 'ri nity Ihonse :done, gave many of the
best year., of hi., lite to the :ervieu of his fellow-imnn. Tihe
intenely practical " nature of this service is shovn by the
fact, that it. icilu ded tlie ventilation of light-louses. tie
arraîngernent of their lghtning condiictoris, reports p111)on
variolis propositions reg:-ding ilghs, the examinatioi of
their otical appa·atus anI te-ting salnples of cotton, oils
and paintA. \ preci.sely rimn i l- ilhistrat ion is to be found
in the lite ofour owni i great physicist, Joseph Hlenry, who

sacriticed a career as a scitentiie ian, allready of exceptional
brillialney, yet promising a future of still greater splendorI,
for a life of inseltisli ueulness to science and to his country-
men as ecretary of the Smnithsonian lst itution, as a mem-
ber of the Light IIouse Board, and in other capaeities fIr

which he was especially fitted by nat utr e as well as by his

scientitie tr-aining.
Tiiere is an uiniortunate, and perhaps a g tendency

mbong scientitie men lo despise the useful and the practiceal
in science, and it finds expression in thîe ly no means un-
common feeling of o<lended dignity wlien an innocent lay-
inan asks wliat i. the use of somie new dic overy?

Referring to the theioretically extreniely interesting spar
prismn of Bertrand, which under certain conditions may be
used to detect ti raves of polarizatioî of' light, a revent writer
remarks, "' But for this application the prism would possess,
in the eves of the true votary of science, the inestimable
value of being of no practi:d utility wliatever."

Mucl is said. everywhere and at ail limes, about the pur-
suit of science fir the sake ot science, and on every hand if
is sought to convey tlie iipression that no one who hias any
other object. in view in interrogating Nature than the mere
pleasure of listening to lier replies, is unworthy of a high

place among men of seience. So old, so universally aecepted,
so orthodox, is Ilhis proposition, tlmat it is with imuch besitI-

tion tlat, its truth is questioned in this presence. In so far as
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it means that one cannot (o anything well unless it is done
con amore, that pecuniary rew:rd alone vill never develop
goelius, that no great philosopher, or poet, or :utist Vill ever
be other than unselfishly devotei to and in love with his
work, just so far it is true, although it does not, as is often
assumed, firnish a motive of the highest order. It is a trite
saying. but perhaps it cannot be too often repeated, that he
who lives and labors in the interest of his fellows, that their
lives inay he brightoee, that thoir burdens may be lesseried,
is above all others worthy of the highest praise. By this
standard, the value of a diseovery niust at last be fixed,
bearing in mind, of course, that the physical eomfort of man
is not alone to be eonsidered. Jidred by this standard, the
work of, Newton, of Watt, of Franîklin, Rumford, Faraday,
Henry and a host of others, is truly great. There should be,
and there usually is, no controversy as to relative merit be-
tween the discoverer of a gem and the artist who polishes
and sets it. Il science, the geniis of hic former is unques-
tionably rarer and of' a higher ordter, but his work will al-
ways he incOllplete and in a great degree useless until sup-
pleimented by that of the latter.

Another domand whivh the publicà may justlv make upon
the mat of science is that his interest. in public adYairs
should not be less than that of o1her men. Throuigh bis
failure in this partieilair, sciee has lol.r suffired. and is
sufTering in an ircreasin degree. This (criticism is espe-
cially applicable in this eountry, whcre in thory every
man is 1suIpposOI to hear his she f Ihe publie burden, ai
to take his part in the peiformance of publie duties. Un-
lortunately, the attitude of the scientitic man is toi) often
olie of ritiism and complaint. eoncerning iatiers in tlhe
diîsposition of' whici he persistent ly declines to interfere,
It cannot be denied, I think, that men well trained i.. the
logie and methodN of scientilic researel, ought to be excep-
tionally weil equipped for the periifmance of certain pub-
lie dutiew constantly arising out of local, state or national
legisition ; yet the impression is well-ui universal, that
the scientific man bas no genius for - affairs." Indeed it bas
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heen more than once atfirmned that lie is utterly devoid of
ad1minist rative or exeutive ability, and even tiat he cannot
be tiusted vith the direction of operations which are al-
nost wholly scientifie in their nat ure. Ihat there are niany
exanples which scmn to justify this belief is too true. but
that there are other instances in which administrative and
scientific ability have been combined is also true. Little
search is required to reveai cases in which men of science
have so ignored all ordimiry rules and maxims of business
procedure as to meit severe criticism, in which, unfortun-
ately, the publie does niot discriminate between the ind'vid-
ual and the class vhich ie represents. It seems astonishing
that one -ho is capable of suceessfuilly planning and execu-
ting an elaborate resCarch, in which ail contingencies are

provided for, the unexpoeted anticipated and, all weak points
guarded and protected may utterly break down in the man-
agemeint of some mnuch less complicated business atinir,
such as the erection of a laboratory, or the planning of ai
expedition, and t an unwilling to believe that such failures
are due to anything other than culpable negligence on the

part of the individual.
It is geniierlly recognized thbat, a-side from all quiestions

of a partisan, politicial nature. this country is to-day con-
fronted by s.everal problemus of the utmîost importance to its
welfalre. to tIhe proper solution of whichm the highest intel-
leet ual powers of the nation should be given. The comupu-
tation of' the trijectory of* a planet is a far eaier task tIhan
forecasting the true poliey of a great republic, biut those
qualities of tle hunman intellect which have made the first
possible, shiould not be allowed to remain idle while «In iii-
telligent public is striving to attain the lait. That men of
science have iot, thus fhr, made their full contribution to
the solution of somne of these great p)roblemns, is due to the
fact that nany have exhibited an inexeusable apathy tovard
everything relating to the public welfimre, while others bave
not, approached the subject with that breadth of preparation
in the close study of human atfairs which is nccessary to
establish the authenticity of their equations of condition.

21A
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As already intiinated, we do not seem to be getting on in
this direction. Our own early history and tho history of
other nations is fuil of examples of eminent scientific, men
who were no less distinguisbhed as publicists and statesmen.
The name of Franklin is imperishable alikce in the history
of science and of politics. On many questions relating to
exact science, the Adamses spoke with confidence; Thomas
Jefferson was a philosopher, and on assuming the dut les of
the highest office in the gift of the people, counted his op-
portunities for association with men of science as one of its
chiefest rewards. Other illustrations might be selected from
the pages of the history of our own country, while in Eu-
rope, where science las long been cultivated and under more
favorable conditions, they are mueh more comion. This
is notably so in France, whose roil of scientific men, who
have distinguished themselves and their eountry during the
pat century, includes many names prominent alike for the
importance of their performance in her varions crises of
peace and war. The present president of the French Repub-
lic, himself an engincer, bears a name made famous in the
history of science by the riclh contributions of his ancestors,
one of whom voied for the execution of Liouis XVI, and
was a member of the committee of Public Safety. It would
be difficult to overestimate the value to science as well as
to the public, of the presence in the halls of legislation of
even a very small number of men who might stand as ex-
ponents of the methods of science and as competent author-
ities on theresults of their applieation. Our national con-
gress, especially, is almost constantly dealing with questions
of great moment to the people, which can only be thorough-
ly understood and wisely dealt with by scientific men, and
the presence of one or two such in each brancb of that body
would be of decided advantage to the whole country. In
the nature of things, opportunities fbr sucb representation
will be r'are, but when they occur they must not bo suffered
to escape.

Finally, if the conclusions reached in the foregoing should
be thought wise, and should anyyoung man at the threshold
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of bis scientifie career determine to be guided by then in
establishing lis relationîs with the general publie, he will
lind splendid examples among the distinguished leaders of
ail deparments of science. Should he desire Io present the
resuits of lis labors in such a way that they may be undr-
stood by intelligent people. he may imitate Franklin, whose
literary style, as to sinplicity and cIearness, commanded
the highest praise from liter: ry men ; or Faraday, who was
able to give expression to tiei most involved conceptions in
simple Eni;or Tyndall, t he appearance ol whose '' Beat
considered as a Mode of Motion," vas an epoeh in the his-
tory of Physieatl Soictice. in its relation to an intelligent eon-
stitueney, witliout wlich it cannot thrive. He will learn
that there is no diseredit in " popularizinig " sence ; that
popularizing w'hat is lot seience is the thing that is to be
shiunied and prevented. The arrog-ance of genius is nor less
disagreeable than that of riehes, although it is less common.

Should he wish to cultivate modesty in estimating his
own attainnents, le need only fbdlow Newton, Darwin, and,
in fleet, the whole list of distingiished men of science dowin
to the present lime. witli a flew rare and unexplainable ex-
eeptions, the existence ol which serves, like a whistling
buoy, to point out what should be avoided.

Should he aspire to be of somne lise to tlie world and to

leav it het ter beeansýe of lis lifie, he will le encouriged by
tie fluet, already conside ed, t hat in t he long run those dis-
covelies arc most ligliy esteemeu, and justly so. whieb are
tlie nost potent in thieir infl uenee uponi oivilization and so-
(iety by mlw.iorating the conuditin of the people, or by en-
larging tieir oppoilunities, and thlat all realy great me of
sciclue have not lost srligt of thlis lhet: that '" -Ciecile for
the sake of sciece " does nuot roresent the hilhst ideal,
nor can the " al niglty dollar" ever be bartered For the
4 Divine A fliatus."

All of thee questions will serve to enlrge lis intere-4 in
publie lffairs, because le will come to recognize that he is
himself but a part of tho publie le viii renmemibir the de-
light of Faraday, wlhen near the end of his lile be saw a



Men of Science and the General Public.

huge dynamo illuminating the tower of a light-house. That
which he had given to the world as an infant, in his splen-
did discovery of induction, had, through the fostering care
of others, grown to a brilliant manhood, and he exporienced
exquisite pleasure in the reflection that it might be the
means of saving the lives of his fellow-mon. The ideal of
duty which ought to be present in the mind of every inan
of science may well be higher than that growing c t of mere
selfish pleasure in the acquisition andl possession of know-
lenge.

Porhaps it is hardly becoming in me, au this time and in
some sense representing this large body of scientific mon,
to nake oven a simple romairk in criticism of the general
public, the party of the second part of the question which
we have considered to-iight. I venture to suggest, how-
ever, that wheiever the public is disposed to consider its
obligations to science and her votaries, there are some
things which must not be forgotten;-things so important
and so numerous, indeed, that many volumes would be in-
adequate to their enumeration. Prove this by comparing
the world wilh science vith the world without science. Take
as an illustration that whicli less than two hundred years
ago vas but a spark, a Iaint spark, exhibited on rare occa-
sions by the scientific ian of the time. With this spark,
thanks to science, the whole world is now atame. Time
aud space are practically annihilated; night is turned into
day; social life is alniost revolutionized, and scores of things
which only a few years ago would have been pronounced
impossible, are being aecomplished daily. Many millions of
dollars of capital, and many thousands of men, are engaged
in the development of this agent, so purely a creation of
science, that the Supreme Court of the land bas already de-
eided that it has no material existence. Surely science,
which bas brough t us all these blessings, together with thou-
sands besides, is worthy of every care and consideration at
the hands of a generous and appreciative public.
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THE BrooD AND B.LOOD-VESSELS IN HEALTH AND

DISEASE.'

By WrESLEY MmILs, M.A., M.D.

Professor of Physiology in MeGill University, Montreal.

Our knowledge of any sub*ject may perhaps be regarded
as a perception of relations. As these, however, are innu-
merable, the great question becomes, What relations are of
the most importance ? Prom what point of view shall we
look at a subjeet? Necessarily, this must vary with the
progress of all knowledge and with that of the department
under consideration.

When the period of derision and skeptieism that followed
at once the announcement of the discovery of the circu-
lation of the blood by Harvey had pasr< J away, and a body
of practitioners, less prejudiced than the great man's own
contemporaries, considered the subjeet, a reaction took

place. Undue attention was given the blood in all discus-
sion on he a tiology of disease.

In comparatively recent times the investigations of
blood-pressure and kindred probleins by Ludwig and his
school, diverted attention iindiiy to that subject, and the
influence of this is evident in almost every text-book on
physiology at present extant. Believing, myself, tha,
physiology bas been eontined within extremely narrow
limits, that it must in consequence sufler from the intellec-
tuail myopia of its cultivators, I have within the past year
ondeavoured to )resent to the student of this science a work 2

on a new plan; and it is my purpose this evening to ask
your consideration to its advantages, whieh I shall endea-
vour to present in so far as they apply to the subject of this

'.An address delivered before the Ottawa Medical Society, May
1890. Reprinted from the Xeir York -edical Journal for Sep-
tember 13. 1890.

1 A Text-book of Animal Physiology. D. Appleton & Co., New
York, October, 1890.
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address, and leave you to judge for yourselves whether this
method of viewing the subject gives a wider and truer view
of physiologieal truths than the oldor plan or not.

We all recognize the faict that any individual can be but
indilffrently understood apart from his antecedents ; hence
the importance wo aLttach to biographical sketches of those
persons that irterest us. It is really an acknowledgment
of the influence of the environment on the organi, both
during its own life-tine md that of its ancestors.

Why, thon, is not the consideration of every function of
the body preceded by an account of the development of the
structures involved, as well as by ordinary anatomical or
histological det ails ?

No advanced morphologist hopes to clear UI) the relations
of- any animal group vithout taking its embryology into
consideration. Up to the present, this method has been
alnost wholly ignored by physiologists. Allow me to sug-
gest in this connection a few considerations which seem to
put the student in tbe possession of a clew to otherwise
very obscure relations.

Ali are agreed the he blood-cells, vhatever' their later
iistory, arise ii the embryonie mesoblast at the same
time as the heart and blood-vessels tiemselves. To
eonsider, therefore, the heart, blood-vessels, and blood
wholly separately, or without a perception of their unity, is
a mistako that ha- pruticai as well as theoretical conse-
quences. When we bear this relation in mind, it is possible
to understand that there may be cases in which the whole
vnsculir system, inlcluding the contained blood, may bo
inperifectly developed, and w'ith ail the consequences of
recurrent anrmia. There can be no doubt that any crop
of blood-cells must bear relations to.the pi eceding one, and
if the original ancestors are (efective, their descendants are
likely to be similarly weak, apart from any unfavorable
circumstances in the environiment.

Until recently, the functions of the white corpuscles, if
considered at all in works on physiology, were dismissed
in a very few lines. When we rernember that the leuco-
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cytes of the blood correspond to the original undifferenti-
ated embryonic cells, whieh alone have made up the entire
embryo, and are proserved as floating organisms with a
latent capaeity for furthor development, much light is
thirown upon both physiological and pathological processes.
Whatever the vicw that finally prevails as to their relations
to invading micro-organisms, there can be no doubt that as
scavengers, porters, or phagocytes their function is of great
importance; yet, apart from a consideration of their origin,
this can be but indifferently understood. It is well known
that the uiiditYerentiated cells of the embryo are more or less
amwboid organisms; hence, it is perfectly natural that
their descendants should, under suitable circunstances, ex-
hibit those qualities whih recent investigators are showing
more and more that they possess. The great part the'y
play in inflammation is also more readily comprehended.
In this condition there is a profoiund alteration in the
environnent, as will be slown later.

At present our positive and clear knowledge of the red
cells of the blood is conlined to their oxygei-arrying fune-
tion ; but i feel sati.stied that this does not include al! their
work and that we must look roi a very considerable en-
largement of our knowledge of the range of their duties.
.ndeed, it would seem that we are in great danger now of
going to an extreme the opposite of' that of our ancestors,
and attributing too little to the blood, especially its cells.
It is not to be forgotten that the blood as a whole is to be
regarded as a tissue, and there is no more reason why this
tissue should be devoid offurictions than any other.

Most of our w"rks on physiology so present the subject
to the student that lie has no clear ideas as to how the blood
does minister to the tissues, though everyone is ready to
say at once that the function of the blood is " to nourish
the tissues." In truth, soinc very remarkable doctrines
have been taught in regard to the relations of the blood
and blood-vessels. As a rule, students have the most misty
notions of the relations and importance of the lymph. They
know that it flows in " the lymphatics," that it gets into
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the blood-stream finally, that it is in some way derived
Irom the blood, etc. But there is no clear perception of
these relations, and it is impossible that there should be
with the teachings that arc prevalent.

Tho books represent the lymph as passing through the
capillaries; but, if any explanation of this proces is given
at ail, it is represented as a filtration-very much of the
character of that " filtration " of urine through the capil-
laries of the Malpighian cipsules, which has been so com-
monly taught up to the present as dependent almost solely
on blood pressure.

This doctrine has seemed to me so utterly at variance
with ail sound biological laws, that fbr three or four years
I have been aecustoied to teach in my lectures, and have
recently published in my text-book, a theory which I must
present to you with brevity, but which I am sure you will
see places the physiologist, the pathologist, and the prac-
titioner of medicine on an eminence frorn which they can
view the events of the body in an entirely new light. It is
siniply this : The capillaries of the body are glands. They
are glands not only in the glomeruli of the kidney, but
everywhere else. So far as I know, I have becn the first
to teach this doctrine; I must therefi>re give you, ut least
in a general way, the reasons for my conviction.

In the tirst place, I should be prejudived against any bio-
logical doctrine ihat would represent a living structure as
acting as a mere filter, or as teaching that osmosis played
any considerable part or, in the strict sense, any part at ail
when living structures, "membranes " or other, were con-
cerned. There seem to be no facts that can not be better
explained without such an assumption; and, even if this
were not the case, it is better not to construct a theory at
ail, but simply confess ignorance and wait, than one which
like this is radically opposed to ail sound conceptions of
living structure.

To believe that the lymph which bathes the varions tis-
sues is everywhere identical in composition, is to overlook
the relations of the blood and blood-vessels to the tissues
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among which they have been developed. But the lesson
Nature everywhere teaches is that things do work in
relation to aci other.

Wliat a crude conception of 1ife processes to suppose that
the capillaries pour out a fluid around the cells of the
tissues vhose composition is not specially related to the
needs or peculiarities of each one!

But the fitets we do kiow are opposed to such a view.
All exudations or transudations are not alike in chemical

copij)oition ; nor are passive exudations identical with
inflaminatory oncs. Can oý,mosis explain this? Can it
explain why an inflamnatory exudation does not corres-
pond with the normd tissue-iynph ? Can it give a reason
why therc arc coagublble proteids in lymph, or any of the
fluids that are derived fron the blood at all ? While the
facts cannot be explaincd by osmosis, they are all simple
enough when we view the capillaries as glands-i.e., as
passing from Ihe blood to the tissue-s, and the reverse, an
elaborated fluid which varies with the condition of the cells
composing the capillary and the tissue-cells that surround
it. That the condition of the blood can modify the capil-
laries, the latter the blood and the tissues both, is to my
mind clear cnough. To put it otherwise: The tissue-eells
around a capillary, the eapillary cells themselves, and the
blood are always in a sort of balanced relation. They
understand each other, so to speak, and act in harmony.
One cannot be disturbed without affecting the other.

When a great dcrangement occurs, what we call inflam-
mation arises, and, sooner or later, all the parts of this
inseparable trio become involved. In inflammation we
have changes in the blood-cells, changes in the vessel-walls,
and changes in the surrounding tissue-cells. The embryo-
logical history should have led us to expect all this.

Whcn this relation of the capillaries as secreting mechan-
isms is undcrstood, many of the difficulties that surround
"digestion" and "absorption" will be remnoved. Time
will not allow of my developing this part of the subject at
length now. In my opinion, there is no sharp line to be
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drawn between digestion and absorption. They are parts
of one great series of processes. Not only so, but the term
absorption is misleading, as it suggests purely physical
processes, which latter must always be dealt with very
cautiously by physiologists.

If, for example, we regard the capillaries of the alimen-
tary tract as glands, it will no longer be impossible to
un(lerstand that the peptories of digestion arc not repre-
sented by peptones in tue blood, the great stumbling-block
of physiologists for long enough.

Intracellular digestion is not conifned to invertebr'ttes.
The cells of the digestive tract, those of the capil!aries
included, have not wholly forgotton the amwboid habts of
their embryonic ancestors. They are specialized, it is true,
but flot wholly altered. To suppose that digestion, or the
physical and chemical alteration of food ends within the
cavity of the alimentary tract, is to overlook a large part of
the trut". Food is changed there by virtue of the digestive
secretions, but all is not thus donc. In fact, what is com-
monly termed digestion is only the beginning of a long
series of processes which go on in the cells of the structures
of the tract, the capillaries included, in the blood itself to
soine extent, and which continue under the name of meta-
bolism in the tissues thenselves. But it is the separation
and isolation in the mental conception of the student, of
what must be linked in one long chain, that is to be especi-
ally dreaded in the modern teaching of physiology.

A student may throw a great part of the facts of his
physiology overboard after his examination, but the influ-
ence of his teaching must last for good or evil in all his
thinkings as a practitioner. That a sounder view of the
processes of digestion, etc., would greatly modify practice,
and especially would explain present failures and successes,
is clear to myself. Any attempt, however, to make this
evident to otiers must be left for another oce-asion.

It may, without exaggeration, be said that the applica-
tion of the priiciples of evolution to morphology has revo.
lutionized the teaching of that subject. But, strangely



. Canadian Record of Science.

enough, its great doctrines have thus fhr macle ver'y little
impression on physiology, especiidly the teaching of the
subject; and my own text-book is the first and only one iii
which an attempt has been made to liglit up the student's
path with this theory; and you vill bo glad to hear that
this effort has been rewarded by increased interest in phy-
siology on the part of my own classes during the four years
of trial of the new methods of presenting the subject.

But if this is good for students that are undergraduates,
may it not also prove help ful to practitioners to regard
disease in the light of evolution ?

Physicians have given but little attention to the subject.
To this statement, however, there are at least two notable
exceptions: the late brilliant Mi'ner Fothergill, and that
profound thinker, of whòm we are so pioud the world over,
Hughlings Jackson.

Turning to the vascular system in the wider sense (the
blood and blood-vessels). by the belp of evolution and em-
bryology not only are many anomalies of vessels under-
stood, but also of the blood itself.

Docs not a case of extreine multiplication of leucocytes
in. the blood indicate a condition at once enbryonic and
ancestral ? In other words, is not this an example of
physiological or pathological reversion ? In the early em-
bryo, leucocytes are very abundant everywhere, and in
invertebrates, alinost without e"zeption, they or tlieir equi-
valents, are alone found, while in the lower vertebrates they
are both numerous and of very much more pronounced
amoboid character than in the higher. Is not this ten-
deney, then, on the part of the higher mammals and man,
under certain circumstances, to an excess of leucocytes in
the blood better understood than without the explanation
of evolution ? Why this particular forn. of derangement,
and not some other, if higher forms are not related by
descent to the lower ?

Again, in the various forms of anomia we tind red cells
that are nucleated, cells smaller or larger than normal,
distorted cells, corpuscles resembling the genetie marrow-
cells, etc.
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Ail these forms occur in the embryo, apparently nor-
mally; some of them are certainly transition forms. They
also bear a resemblance to the red cells of lower verte-
brates. Are these not clear cases of reversion to an earlier
condition, both embryonic and ancestral ? Even that form
of anomia in which the cells are fairly normal, excepting
a deficiency in homoglobin, points to the lower vertebrate
and invertebrate blood, which is, relatively to the higher
groups of animals, poor in homoglobin.

Inflammation itself, both as regards the vascular system
and the tissues, becomes clearer from the standpoint of
evolution. The increased amSboid activity of the leuco-
cytes, the alterations in the latter and the vessel walls per-
mitting of the ready " wandering " of the colorless blood-
cells, point to a condition of things common in lower verte-
brates. Inflammation is clearly a reversion.

Reference might be made to the resemblance betwean
the condition of things in the young mammal-in which,
after birth the usual changes that fit it to its altered en-
vironment do not take place-and the permaneat state of
the heart and vessels in lower vertebrates. as reptiles.
However, the illustrations employed may suffice to show
that evolution does concern the physiologist, the patholo-
gist, and the physician; and, did time permit, I think I
could demonstrate that such views nay be made to have a
bearing on the treatment of disease by the most enlightened
methods. The subject has heen dealt with further in its
relations to medicine elsewhere

I shal not pursue this line of thought furtber at present,
but leave you to judge for yourselves whether the time has
come when students and practitioners should be provided
with text-books of physiology in which attention is paid to
general biology, comparative embryology, and evolution,
with a view of giving a vider and truer grasp of the
functions of those organisms with v. h the great art of
medicine is concerned.

'Physiological and Pathological Reversion. Canada, Med. and
Surg. Journal, April, 18sS.
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ON CANADIAN SPESSARTITE AND MOUNTAIN CORK

By B. J. HARRINGTON, MeGill College.

Read before the Natural History Society, March 31st, 1890.

1.-SPESSARTITE.

The Villeneuve Mica Mine, on the thirtieth lot of Range
1, Villeneuve, Ottawa County, P.Q., is already known to
many on account of the interesting minerals which iL has
afforded. The vein, whieh was at one time worked for
mie-4, s a coarse ranite, traversing grey garnetiferous
gneios, and consisting of quartz, muscovite, orthoclase
and albite, with occasionally black tourmaline and garnet
It lias also yielded the rare minerals uraninite and mo-
nazite.' The garnet oceurs imbedded in both the feldspar
and the muscovite, and crystals of that found in the latter
have recently been analysed by the wr-iter. The crystals
are nuch distorted and more or less flattened in the direc-
tion of the cleavage planes of the mica. They range, in the
few specimens examined, from one up to about ten min. in
greatest diameter, and are of a beautiful red colour. They
are rather brittle, but possibly some night be obtained which
would stand being eut as geins. The specifie gravity was
found to be 4·117 and analysis of carefully selected material
gave the following percentage composition:-

Silica ............................ 36-30
Alumina .......... , ...................... 19-20
Ferrous Oxide...................... 10.66
Manganous Oxide ...... .............. 30 -06
Lime ...................................... 3 07
Magnesia .......... .. ,..................... 0-43
Loss on ignition ....... ,.............. ...... 0.31

Ar 0.Q

'G. C. Hoffnanni, Ann. Rep. Geol. Can. ISS6, p. 11 T., and F. A.
Genth>, Am. Jour. Sci., 1SS9, p. 203.
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The atomic and quantivalent ratios deduced from the
above figures are:-

Atonie. Quantivalent.
Si ... 605 x 4 = 2420 2420 2420 1
AI ... 378 x 3 = 1134 1134)
Fe .. 148 x 2 = 2961 2408
Mn.. 423 x 2 = 846 124
Ca.. 55 x 2 1101
Mg... Il x 2 = 22J

The analysis shows that the mineral is a manganese
garnet, approaching very nearly in composition to the
original spe.ssartite, but containing more lime. The iron
was proved to io ali in the ferrous state. The figures given
as loss on ignition indicate the loss on heating for about
fitteen minutes. Further heating caused a gain in weight,
owing to oxidation of the iron.

2.-MUNTAIN CoRK.

In 1877, the writer found on the dunp at the "Grant
Phosphate Mine," in the township of Buekingham (south -

of lot 18, Range 12), specimens consisting of mountain
cork and mountain leather. Under the latter iame they
were referred to in his " Report on the Minerals of some of
the Apatite-bearing Veins of Ottawa County," but were not
then analysed quantitatively. During the past few years,
in the Emerald Mine, on the same lot as the above, similar
material has been obtained in masses of considerable size,
oe specimen presented to the Peter Redpath Museum by
Mr. F. W. Warwick, containing about half a cubie foot.

It consists umainly of mountain cock, though on the
surfitee it is in places slightly foliated or leather like. Some
portions ceontain irregular grains of quartz and minute
eryst ais of eopper pyrites'; but fragments were selected for

'i Te crystals are mostly 1 to 2 mm. in diameter and many of
them black superficially. Wlen freshly fractured they have the
colour of copper pyrites, with which they also agree in blowpipe
characters. To thie eye the crystals look like regular octahedrons
but nay be tetragonal. They require further examination.
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examination which were apparently free
impurities. They were creamy-white in
found to have a specific gravity of 3.05.1
in the college laboratory by Mr. Sidney
following results

ce.

fromintermixed
colour, and were
An analysis made
Calvert, gave the

Silica ..... ................ ......
Alum ina ........... .... ............
Ferrie Oxide ...............................
Ferrons Oxide...... ..............
Manganous Oxide ..........................
Lime ................... ........
Magnesia ................... ........
Loss on ignition..... ..................

53-99
0-55
1·00

10.99
2-19

12-53
16 -25

2.56

100-06

The atomie and quatntivalent ratios deduced from the
above analysis are given below, and it will be seen that the
mineral is a true bisilicate.

Atomie.
Si ....... 899
AI ....... 10
F " 1... 12
Fe". 152
Mn 31
Ca ...... 224
Mg ...... 406

×4

x 3
x2
x2
x2
x2

Quantivalent.
3596 3596

soi3036
304 j169'>62 ~
448 )
812J

it is interesting on account of the large proportion of
lerrous and maniganous oxides which it contains, and differs
considerably in composition from the mountain cork of
Zillerthal, exaniined by Scheerer. His analysis gave:-

Silica ...................................... 57-20
Ferrous Oxide.............................. 4-37
Lime ...... ....................... 1339
Magnesia ............................ 22 85
Loss on ignition ............................ 2-43

100.24

'Dry fragments float upon water for a time, owing to the air
which they contain. Il determining the specifie gravity, the air
was got rid of by soaking under vater in vacuo.
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Pyroxene crystals converted into asbestus have been
found at the same locality as the inountain cork in Buck-
ingham, and this suggests that the latter May also be a
secondary mineral derived from pyroxene, one of the most
constant constituents of the apatite-bearing veins.

SoiL TEMPERATURES.

BY C. H. MOon½U, MA. E., AND D. P. PENfALLVow, B. Sc.

During the past two years, observations of soil tempera-
turc have been taken daily, at the McGill College Observa-
tory; the primary object being to establish somewhat more
definitely, the relation of such temperatures to vegetation.
An important part of this work relates to the changes at-
tending the penetration of frost in autumn; the influence
of snow as a protective covering; and the changes incident
to the opening of the ground in spring. For this reason
the period of observation embraces the entire year, instead
of covering only the spring and summer nonths as is eus-
tomary. It may also be stated in this connection, that
observations are being made on root penetration and the
movement of sap in trees, in order to complete the neces-
sary data. These will be published as soon as circum-
stances will permit.

This work, which it is expected will be carried on con-
tinuously for some years, is conducted under the auspices
of the Natural History Society ofiMontreal. The expense
attending the construction of the necessary instruments,
was met by a grant from the Elizabeth Thompson Science
Fund. Reference may be made to the Annual Reports of
the University, for further information concerning the
inauguration of this work. The following is a brief descrip-
tion of the instrument used :-Couples of copper and iron
are placed in the ground at the required clepths. A wire
passes from each couple to a switch-board in the observing
room, and there is a return wire common to all the couples,
which, in the observing room passes through a delicate
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galvanometer and a couple similar to those in the ground,
to make counection with the other wires at the switch-
board. The galvanometer is made to read zero on the circle
when the circuit is open, If now the circuit be closed at
the switch-board the noedle will be found to deflect. but may
be brought back by bringing the inside coup)le to the same
temperature as that in the ground. For this purpose the
inside couple is immersed iii water, or in winter, in a
mixture of snow and water. When the balance is
established, the temperature of the water is the same as that
of the ground :t the depth of the outside couple.

In this the first report ipon the work of the comm'ttce,
it is proposed simply to place on record the results thus far
obtained, leaving to the future, such deductions as it may
be possible to draw. 'The temperatures in degrees centi-
grade-as given-are averages of ten-day periods, while
the figures for snow and rainfall express the total precipi-
tation for the saine periods. The accompanying chart of
curves will exhibit the relations thus far establislhed.

The soil terminals of the thermometer are located at a
distance of about fifty feet froin the air terminail, and about
twenty feet from the observatory. The depths thus far
operated upon arc one, two, three and four feet from the
surfIce, a limitation imposed by the formation of the local-
ity-which is at present,lhe only one available within work-
ing limits of tho inistrumnent.

The soil in which the instrument is placel, is a well-
drained and rather gravolly loam for a depth of four feet
three inches, at which point the bed rock is reached. It
will, therefore, ho observed that the lowest point of obser-
vation is only about three inches from the rock. Grass
bas been allowed to grow freely about the instrument,
though kept rather short, thus establishing the conditions
of land in sod.

The observations recorded bclow have been taken by Mr.
E. H. Hamilton, B.A.Sc., assistant in the McGill College
Observatory.
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Soil Temperatures.

TEMPERATURES IN DEOR
1 CENTIGRADE.

1 Ft. 2 Ft. 3 Ft. 4 Ft.

DATE.

1888.
Nov. 11...

21...
Dec. 1...

11...

Fe 1 ...

31...
1889.

Jan. 10...
20...
30...

Feb. 9...
19...

Mch. 1...
l...
21...
31...

Aprl. 10...
20...
30...

May 10...
20...
30...

June 9...
19...
29...

July 9...'
19...
29...

Aug. 8...
18...
28...

Sept. 7...
17...
27....

Oct. 7...
17...
27...

Nov. 6...
16...
26...

Dec. 6...
16...
26...

6.3
2.3
0.4
0.9
0.8
0.4

0.5
0.6
0.2
0.2

-0.4
-0.1
-0.3
-0.2
-0.5
-0.5

3.7
6.4

12.7
15.3
14.7
15.5
18.8
19.2
21.1
20.4
21.5
21.2
1h.7
18.9
19.6
18.4
13.6
11.0

7.1
5.0
4.7
4.3
3.0
1.2
1.
0.9

6.9
4.2
2.4
2.3
2.6
1.4

2.2
2.1
1.4
0.9
0.7
0.9
0.6
0.9
0.4
0.2
1.0
7.0
9.5

12.9
13.3
13.1
16.5
16.9
19.9
18.8
19.1
19.4
17.5
17.3
17.6
17.7
14.3
12.2
8.1
6.3
5.7
5.4
4.4
3.5
2.7
2.2

8.0
6.8
5.4
4.7
4.6
4.0

3.7
3.5
3.0
2.8
2.2
2.2
2.2
2.4
1.8
1.5
0.2
4.7
6.4
9.6

12.6
11.3
13.6
14.6
17.1
16.9
17.8
17.9
17.4
16.8
16.8
17.2
15.9
14.0
10.4

8.7
7.9
7 3
6 7
6.0
4.9
4.2

9.3
10.1
8.5
7.8
7.5
6.6

5.6
5.5
4.7
3.0
4.1
3.5
3.5
3.3
2.8
2.7
0.0
2.4
3.3
4.3
7.7
7.9
8.9
9.8

11.1
12.6
13.6
14.3
14.6
14.2
14.1.
14.5
15.7
14.7
12.9
11.1
10.7
9.8
9.3
9 1
7.9 i
6.5

EES

Air.

6.0
- 2.0
- 4.5
- 2.5
-10.2
- 3.1

- 2.5
- 5.7
- 9.2
-14.5
- 8.3
-11.5
- 2.2
- 1.4
- 1.8

1.9
8.8
8.6

14.8
16.3
10.9
14.9
17.5
18.4
21.7
19.1
19.3
19.2
16.6
18.5
19.9
19.1
11.5
8.6
5.7
3.1
4.3
2.1
1.7

- 7.1
- 3.6
- 1.1

TOTAL PRE-
CIPITATION.

Rain. Snow.

3 83 0.5
0.41 3.1
0.76 7.4
0.01 2.20
0.81 10.90
0.751 3.80

1.62 6.30
0.23 2.40
0.03 29.40
0.00 22.00
0.30 10.20
0.00 2.40
0.34 11.10
0 os 3.10
0.20 1.10
0.00 0.10
0.15
2.04
0.14.
1.36.
1.55..
2.35 .
0.93. .....
1.47.
1.39 .....
1.56.
4.171.
1.12ý .....
1.50 . .
0.25 .

0.12j.

1.39 .....
0.001 17.50
1.39 2.00
1.55 8.50

cm5O

o

1.4
4.5
3.6
3.6
4.7

2.5
4.0

19.0
28.6
35-5
31.0
29.0
26.7
21.0
12.0

2.6

9.00
5.00
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T

DAT».

1 Ft.

1890.
Jan. 5... 1.3

15... 1.9
25... 1.4

Feb. 4... 1.1
14... 0.8
24... 0.8

Mch. 6... 1.0
16... 0.7
26... 0.4

Aprl. 5... 0.5
15... 0.6
25... 5.3

May 5... 7.4
15... 9.1
25... 11.7

June 4... 15 0
14.. . 15.5
24.... 17.6

July 4...' 21.1
14... 20.7
24.... 20.7

Aug. 3... 21.7
13.... 21.9
23... 18.7

Sept. 2...' 16.5
12... 17.2
22..., 14.9

Oct. 2... 11.1
12... 10.1
22... 8.8

Nov. 1... 6.8

EMPERATURE IN DEGREES
CENTIGRADIl.

I 2 Ft.

2.7
2.3
1.8
1.6
1.6
1.5
[.6
1.5
0.9
1.1
0.2
2.8
5.2
7.1

10.0
12.1
13.5
14.7
17.8
18.3
18.3
18.8
19.9
17.5
15.3
15.7
14.6
12 O
11.1

8.0
7.6

3 Ft.

3.0
2.7
2.3
2.3
0.9
2.0
4.5
5.9
8.2
9.6

11.7
12.4
14.8
16.1
16.5
16.6
17.8
17.0
15.4
15.4
15.1
13.5
12.9
10.8

9.7

Ft. 5 Ft.

6.6
5.7
5.0
5.1
4.8
4.1
4.1
3.7
2.9
2.8
1.1
1.5
2.6
3.6
4.9
5.9
7.8
8.2
9.8

11.5
12.1
12.2
13.3
14.5
14.5
13.9
14.1
13.8
13.5
12.3
11.7

- 6.1
--11.9
-11.9
- 6.6
- 8.1

-11.7
- 5.1
- 2.6
-- 1.6

- 0.4~
4.7

6.7
9.2

11.8
15.1
15.3
19.4
21.7
19.4
18.5
22.8
20.8
15.7
15.5
17.0
14.3
14.1

8.7
7.7
4.6

232

TOTAL
CmT'IIA

PRE- o E
TION. 1 ' C

Snow.Rain.

0.70
1 .001
0.18
0 41
1.29
0.20
0.-96
0.30
0.18
0.65
0.25
0.12,
1 75
1.47
1.72
1.58
0.90
0.92
0.65
0.20.
1.02
1.07
1.56
2.71
3.65
2,. 29
0.98
0.30
0.80
1.641
0.30

7.00
11.40
12.80
0.60

13.20
13.90
0.00
0.00
1.40

10.30
0.20

2.80

5.00
10.00
19.00
17.00
20.00
30.00
28.00
20.00
11.0
11.0

6.0
1.0
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Peculiar Growth in Black Walnut.

NOTE ON A PECULIAR GROWTH IN BLACK WALNUT.

BY D. P. P]DNnALLoW.

The specimen hcrowith described, was handed to me by
the Hon. Senator Murphy, it having been sont to him by
the Huntingdon Organ Company, who purchased the lum-
ber from which it was cut, in the United States. The block
is one-half inch thick by threo by four inches. As the
board to which it originally bolonged was being cut up, a
portion, occupying the space D' (Fig. 3), fell out, disclos-
ing a cleft made by an axe, evidently the result of an aban-
doned effort to eut the tree down many years before that
ovent actually occurred.

Upon examination it appears that the block occupying
the space Dl was originally continuous with the shaded
areas E, E', from which it became separated by the action
of the saw-the line of fracture appearig ·as shown in the
figure. This block also completely filled the space DI, and
evidently extended-in the entire tree-much above and
below the limits of thickness in the specimen. The entire
surface of the intruded mass, where brought in contact with
the surfaces of the cleft, is covered with a thin layer of
carbonized material, showing the effects of decay in the
first formed t issues, under exclusion of air-a result alvays
to be observed in similar cases; while the grain is found to
run at various angles-chiefly right angles-to that of the
surrounding parts.

The intruded mass is the result of growth following in-

jury, and an effort on the part of the plant to repair it-a
result commonly observed, as in the obliteration of sur-
veyors blazes, and as illustrated in the case of a remarkable
blaze described a few years since.' This case offers nothing
new, but presents some features of interest as showing the
extent to which an injury may be-repaired under the ordin-
ary conditions of growth. This will be more obvious from

1 Science, iii, 354.
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an examination of the relation between the specimen and
the original tree.

From the curvature of the growth rings it would appear
that the troc- at the time of injury-had a diameter of
about eighteen inches. The relationship of parts is shown
in figure 1, wheie C represents an end view of the specimen
(Fig. 3 CI), in relation to the growth rings of the tree: D
shows the intruded mass as exposed on a line of sec-
tion passing through the conter of DI (Fig. 3). The slope
of the cleft shows the lino of incision to have had the direc-
tion given by the lino in figure 1, from vhich it is evident
that the incision was a somewhat deep one, and that our
specimen cane from one end of it. It is also obvious that
this injury must haveý been inflicted in the winter, or at
least before the growth for the season began, since the in-
truded mass is part of the ring formed at A (Fig. 1), and
B, B' (Figs. 2 and 3). In Fig. 3, the left-hand side of the in-
cision represents the basal portion of the eut. Whether
the original cleft was filled throughout by the new growth,
or whether this was only partial, cannot be determined
from the specimen before us.

" ON BURROWS AND TRAoKS OF INVERTEBRATE ANI-
MALS AND OTHER MARKINGS IN PALE ozoIc ROCKS."'

By SIR J. WILLIAM DAWSON, LL.D., F.R.S., F.G.S.

This paper, which is illustrated by photographs and
drawings, indicates some new facts in connection with the
markings produced by the burrows and tracks of animals,
and other causes. Rusichnites and Cruziana are regarded,
like Climactichnites and Protichnites, as representing probable
burrows or tracts of Crustaceans and Chetopod worms,
Scolithus canadensis is shown to be a cylindrical burrow,
with accumulations of earthy castings at its mouth. The
relation of these burrows to the forms known-as Scotolithus,

1 From Proceedings of London Geological Society.
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Asterophycus, Monocraterion and Astrapolithon is pointed out.
Under the new generic name of Sabcllarites, the Author

describes certain tubes, composed of shelly and other frag-
ments cemented by orgario matter, f 'und in the Trenton
Black-river Limestone. They resemble the burrows or tubes
formerly described by the Author from the Hastings and
Quebec Groups, and appear to be the tubes of worms allied
to the recent Sabellariæ; but they are liable to be mistaken
for Algæ of the genera Palæophycus id Buthotrephis.

Some large cylindrical bodies froiii the Potsdam Sand-
stone, are described as having been supposed to be trunks
of trees; but the Author regards them as probably concre-
tions formed around slender stems, like some now forming
in the alluvial mud of the St. Lawrence, (and described in a
recent number of this Journal.)

Some curious combinations of worm-tracks with ripple-
marks and shrinkage-tracks, are described; as also branch-
ing or radiating worm-trails vhich present some resem-
blance to branching Fucoids. Finally, the Author describes
the formation of rill-marks on the mud-banks of the tidal
estuaries of the Bay of Fundy, and indicates their identity
with some impressions in slabs of rock, which have been
described as Fucoids under several generic nanes.

The paper will probably be published in full, with illus-
trations, in the November number of the Journal of the Ge-
ological Society.

A NEW CANADIAN PLATYNUS.

By J. T. HAUSEN.

PLATYNUS HORNII Sp. nov.
Piceus, subviridioneus, non nitidus, subtus fuscus vel rufo-

fustus, elytris obscure vividibus, satis strialis, striis
impunctatis, interstitiis paullum complanatis, rugulose

punctulatis, costa tertia quinque foveolata ; capite viridi,
bisulcato; antennis nigris, scapo, palpis, mandibulis,
pedisbusque rufes centibus. prothorace latitudine paullo
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longiori, subcordato, eanaliculato, valde basi foveis
oblongis impressis, margine laterali postice reflexo.
Long. .375in.

Dark with a greenish tint, not shining, beneath reddish
brown passing into dirty yelloiv on the prosternulm and
gula ; first joint of antennSe. mouth-parts and legs testaceo-
rufous; prothorax obcordate, scarcely sinuate in front of
posterior angles, which are obliquely eut off and slightly
rounded, finely channelied at middle, with the anterior
angular impression almost obsolete. Head dark bronzy
green, sometimes with a small punchforim impression at the
middle above the frontal impressions. Elytra moderatoly
convex, furrows well-marked, not punctate, interspaces
punctulate.

Var. a. Prothorax brown, ligliter than head and wing
cover.

Var. fß. Head and thorax black, underside dark brown.
On being shown a specimen. Dr. Horn declared he

doubted the American origin of this species, but as I have
individuals from Ste. Rose and le Perrot, P.Q., both
rather out-of-the-way places and somewhat distant from
each other, I venture to describe it as new.

I wish to dedicate it to Geo. H1. Horn, M.D., of Phila., the
distinguished American coleopterist, who well deserves
such an honor.
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ABSTRACT FOR THE MONTH OF JULY, 1890
Meteorological Observations, McGill College Observatory, Montreal, Canada, Height above sea level 187 feet. C. H. McLEOD, Superintendent.

SKY CI.OUDI¢D .à
THERMOMETER. *BAROMEER. WIND. IN TENTHS. S S O

SiMean t Mean ~ ~ .. .pres- relative Dew n . . .
DAY. sure of humid- point. General M ¤a s 0: . DAY.

Mean. Max. Min. Range. Mean. Max. Min. Range. vapeur. ity. direltion in ile
perhour o.

1 76.45 87.1 65.2 21.9 29.8762 29.931 29.S1
3  

.118 .509 57.2 59.5 S.E. 9.1 5.2 10 O 91 .... ,,.. I
2 71. 77.0 68.5 8.5 29.7503 29.810 29. .117 .5508 71.3 61.7 p. 17.2 10.0 10 10 15 0.02 .... .... 2

3 71.37 81.0 64.1 z6.9 29.6422 29.672 29.(06 .o66 .6î3S 81.7 64.8 S.W. 10.7 8.S in A 42 0.63 -. ··... 3
4 70.2e 77.0 W.3 10.7 29.7062 29.733 29.68g .o48 .6025 SI.8 64.3 S.W. 14.5 7.5 10 O 2S Inapp. ......... 4
5 63.9b 71.2 56.5 14.7 29.9153 30.00 29.74S .256 . 4 35S 73.5 55.2 S.W. 17.7 2-3 10 O 6o .... .... ..... 5

SUNDAY........ 6 77.2 57.3 19.9 ...... .... •• ... •.• • .... .... ···. S.W. 14.0 .... . 67 0.0r ... . . 6 . SUNDAY
7 68.32 7.0 62.3 14.7 29,9522 30.047 2 9 58 .189 .5235 76.3 60.2 S. 7.0 9.o o 6 25 o.o6 .... ... 7
8 74.7S 'I.6 65.3 23.3 29.6177 29.77 29.501 .246 .6338 74.2 65 5 S.W. 22.9 9.5 10 4 40 0.10 ... · 8
9 59-67 72.0 53.5 IS.5 29.7915 29.902 29.519 -443 .3220 61.7 46 o W. 20.2 4.2 10 O 76 0.03 .... .... 9
o 5S.52 67.2 49.4 17.8 30.0682 30.148 30.01 .137 .3225 65.5 46.8 W. 9.8 5.8 ro o 58..... .... ..... o

rr 62.72 71-3 52.3 19.0 30.1852 30.259 30.12S -131 -3368 60.2 48.0 E. 5.2 o.S S c 92 .... .... i
12 69.82 81.o 55.0 26.0 30.0410 30.146 29.953 .193 -4295 60.2 54.7 S. W. 5.4 3.S 10 0o 100 .... ... .... 12

SUNDAV. .13 ..... Sa-5 62.4 20.1 ....... ...... ..... . ..... .... .... S. 10.1 .... .. . 97 .... .... .... 13 .......... SUNDAV

14 72.67 82.5 60.4 22.1 29.9307 29.976 29.SSo .096 .5692 71.3 62.7 S. 10.8 6.5 10 O 79 .·. .. ... . 14
5 76.2 86.5 68.2 18.3 29.8795 29.919 29.,42 .07 .6222 69.7 64.8 S.W. 13.3 3-7 10 80 o.54 .... .··· 15

16 73.52 Sr.9 65.9 16.o 30.0023 30.025 29.977 . .4825 62.2 57.8 W. 9.7 2.8 10 o 95 .... .... .... z6

17 63.62 72.0 57.0 Iý.0 29-8748 29.980 29773 .207 .4545 77.2 56.2 S.W. 10.7 10.0 10 10 02 0.13 .... •• .... 17
18 61.83 71.0 52.9 18.1 29.9345 29.977 29.. .1e .3118 57-7 46.0 W. 13.5 3.5 10 O 99 Inapp. .......... 8
19 57.20 65.1 52.9 12.2 29.9302 30.047 29.849 .19 3480 74.8 48.S N. i.2 7.7 10 O 24 0.33 .. .. 19

SUNDAV........20 ..... 67.6 49.S 17.8 ... ....... ........ .... ........ N.W. 10.1 .... .. 48 Inapp.. ••....... 20 .......... SunAv
21 62.17 70.8 54.0 16.8 30.2078 30.254 30.179 .075 .3J02 61.3 48.5 W. 5.4 4.8 10 o 69 .... .... .... 2!
22 65-85 75.7 5g.4 21.3 30-1445 30.223 30.078 .145 .3S38 62.0 51-5 S. 7.3 3.8 10 O 94 .... .... ... . 22
23 67.62 79.7 565 23.2 30.0432 30.081 30.004 .077 .4123 62.3 53.7 3. 12.7 S.3 1o 6 20 .... .... .... 23
24 66.8 75.0 60.3 14.7 30.0315 30.059 30.002 .057 .4715 72-7 57.2 S.E. 15.2 100 o 10 î8 0.02 .... .... 24
25 66-35 69. ' 62.3 6 8. 29.9245 30.001 29.831 .170 .5702 88.0 62.8 S.E. 11.9 8.7 10 2 oo 0.28 .... .... 25
26 72.37 82.0 65 3 16 7 29.7762 29.832 29.700 .132 .6157 7S.3 64- S.W. 14.8 6.5 10 O 19? 0.01 .... .... 26

SuNnAV.......27 ..... So.o 61.2 S.S. ....... ...... ...... ..... .... .... S.W. 14.7 ..... 100 .... ·. . ..... 27.SUNDA%
28 74.45 84.! 66.1 18.0 30.1027 30.122 30.085 .037 .5 6S-3 62.5 S.W. z6.3 1.3 7 O 76 ........ .... 28
29 74.92 S7.0 64.8 22.2 30. 0S3 30.139 29. .159 .5 67.5 63.2 S.V. 11.2 2.5 9 o 89 • .... .... .... 29

30 75 45 86.8 66.7 20.1 29. 853 29.964 29.811 .153 .6177 71.3 64-S S.. 20.3 6.3 1o o 66 0.04 .... .... 30
31 72.87 80.9 67.9 13.0 29.7110 29.840 29.653 .187 .6362 78.3 65.7 S.W. 19.0 7.0 10 I 40 o.58 3...... 31

..... ......Means 6S.57 77.67 60.r5 17.52 29.9253 .. . .. .143 .4915 69 57.7 ............ 12.6 . .. ¶58.4 2.78 .... .. . Sums ................

16 yrs. 9neans for& 6.99.4 .r4 .5005 70.8 ....... . -- 59.1 4.16 . 1z6 yrs. means for and
including this ino. I .I lincluding this month.

ANALYSIS OF WIND RECORD.

Direction........ N. N.E. E. S.E. S. S.W. W. N. W. Calm.

Miles............ 376 87 .... 985 1748 4490 1145 575 ....

Duration in hrs.. 30 17 .... 86 15! 303 92 60 5

Mean velocity... Z2.5 5.! .... 11.5 îî.6 14.8 12.4 9.6

Greatest mileage in one hour was 32 on the 31st.
Resultant mileage, 6,210.
Resultant direction, S. 39° W.
Total mileage, 9,406.

Average mileago, 12.64.

*Barometer readings reduced to sea-leve
temperature of 32° Fahr.

§ Observed.
t Pressure of vapour in inches of mercury.
1Humidity relative, saturation being ioo .
' Nino years only.

1 andi

The greatest heat was 88.6 on the Sth ; the
greatest cold was 49.4 on the 10th, giving a
range of temperaturo of 39.2 degrees. Warmest
day was the lst. Coldestday was the19th. Highest
barometer reading was 30.259 on the 11th; lowest
barometer was 29.501 on the 8th, giving a range of

0.758 inches.
on the 3rd.
on thelst.

Maximum relative humidity was 97
Minimum relative humidity was 3'

Rain fell on 17 days.
An Aurora was observed on 1 night.
Lunar halo on 1 night.
Thunderstorms on 5 days, and lightning without

thunder on 2 days.
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ANALYSIS OF

Direction....... N. X.B. E. S.E.

Miles............ 2308 380 282 367

Duration in hrs.. l r 45 2S 47
Mean velocity... 11.o 8.4 6.5 7.8

Greatest mileage in eue hour was 33 on the 21s-t.
Greatest velocity in gusts, 60 miles per hour on

the 21st.
Resultant mileage, 3,370.

Resultant direction, S.88° W.
Total mileage, 8,380.
Average mileage, 11.26.

*Barometer readings reduced te sea-level and
temperature of 320 Fahr.

§ Observed.
t Pressure of vapeur in inches of mercury.
t Humidity relative, saturation being îoo.

ff Nine years only.
The greatest heat was 83.8 on the 4th ; the

greatest cold was 47.4 on the 23rd, giving a
range of temperature of 41.4 degrees. Warmest
day was the 4th. Coldest day was the 23rd.
lighest barometer reading was 30.261 on the 16th;

lowest barometer was 29.583 on the 21st, giving a

range of 0.728 inches. Maximum relative humidity
was 99 on the 27th and 3lst. Minimum relative
humidity was 34 on the 12th.

Rain fell on 20 days.
An aurora was observed on one night.
Solar halos on two days.
Fog on two da>s.
Thunderstorms on five days.

NOM. -The wind directions in broad-faced type
are from the City Hall record.
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T FOR THE MONTH OF SEPTEMBER, 1890.
Gill College Observatory, Montreal, Canada, Height above sea level. 187 feet. C. H. MOLEOD, S-uperintenîdent.
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ANALYSIS OF WIND RECORD.

Direction........ N. N.E. E. S.E.

Miles............ 792 6oz 350 709

Durationin hrs 77 65 27 83

Mean velocity... 12.9 9.3 5.6 8.,5

S. S.W. W. N. W. Calin.

1070 3262 917 620 ....

99 231 72 61 5

ro.8 14.1 12.7 zo.2

Greatest mileage in one hour was 38 On the 30th. Resultaut dirretion, S. 49° W.
Grcatest velocity in gusts, 42 miles per hour on Totai mileage, 8,122.

the 30th. Average mileage,. 3.
Resultant mileage, 3410.

5.69

OBar,...eter readings reduced to sea-level and
temperature of 320 Fahr.

§ Observed.
t Pressure of vapour in inches of mercury.
t Humidity relative, saturation being zoo
I Nine years only.
The greatest heat was 80.0 on the Sth ; the

greatest cold was 38.1 pn the 29th, siring a
range of temnperature of 41.9 degrees. Warmest
day was the 5th. Coldest day was the 28th.
Highest barometer reading was 30.450 or the
29th; lowest barometer was 29.666 on tho 13th,

3-34 . 16 yrs. means for and
inchding this month

giving a range of 0.784 inhes. Maximum relative
humidity was 100 on the 12th and 1sth. Minimum
relative humidity wvas 48 on the 24th.

Rain fell on Il days.
Aurora were observed on four nights.
Hoar frost on four days.
Fog on four dass.
Slight earthquake at three minutcs past three

on the morning of the 26th.

::

1 j . -including this month
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