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ART. XXIV.—2Zleventh Meeting of the American Association
Jor the Advancement of Science.

The American Scientific Congress has just closed its sitting in
our good Canadian City of Montreal, effecting a virtual Scientific
annexation of American vo British American minds, in their action
in the wide ficld of physical and natural science, The Meeting
has been a highly successful one, creditable alike to the assembled
science of America, and to the city of Montreal, and we trust will
produce lasting good effects, unalloyed by those small jealousies
and heartburnings that too often remain after great assemblies of
men, whatever the objects in which they may have been engaged.

We cannot attempt to present to our readers a full report of the
proceedings of the Association. Inits more ephemeral form this
has been well done by the newspapers, and in its more permanent
form it will appaar in due time in the proceedings. We purpose
merely to preserve a record of leading features of scientific pro-
gress evidenced in the meeting, and of points especially important
to Canada. In doing so we shall draw largely on the reports in
the Montreal newspapers, especially the Herald and Gazelie; re-
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‘ports which ate in the highest degree creditable to those prints,
and could not easily have been surpassed in any part of America.
The opening Meeting was imposing and interesting. The Di-
vine blessing was invoked on the proceedings by the Bishop of
Montreal, in a singularly appropriate and beautiful prayer. Prof.
Caswell, the Vice-President, who, owing to the lamented death of
the great microscopist Bailey, was called to preside, delivered a
short but happily conceived inaugural address, from which we
extract the following sentences, as worthy of being embalmed in
the memory of Canadians and Americans :—* It augurs well for
the interests of Science that so many have come to this gathering
to place their choicest contributions on her altar, and to welcome
to her fellowship the humblest Jaborer in her cause. T think also
that it is a matter of congratulation that we have met without the
limits of the United States. ITowever it may have been in for-
mer times, it is not novt the case that mountains or seas interposed
make cnemies of nations. In the onward march of Science, it is
one of the felicities of our time, that little account is taken of the
boundaries that separate states and kingdoms. The discoverer of
a new law ov principle in nature, of a new process in the arts or
a new instrument of research, of beneficial tendency, is speedily
heralded over Jand and ocean ; is welcomed as the benefactor of
liis vace, and is immediately put into communication with the
whole civilized world. 'We kave before us a practical illustration
of the amenities of science. We of the United States arc here
convened on Britisu soil, little thinking that we have passed the
boundary of the protection of American law, ov that amidst the
generous hospitality of this enterprising commercial capital of a
noble Province of Great Britain, we arc aliens to the British con-
stitution. We have lcft the American cagle, but we assure the
gentlemen of Canada that we feel in no danger of being harmed
by the British lion. T have said that we are aliens to the British
constitution ; but that must of course be taken in the narrowest
and most technical sense, for I am proud to say, on deliberate con-
viction, that nothing is alien to the British Constitution that looks
to the perfection of knowledge, to the furtherance of the arts or
the amelioration of the condition of humanity. I further say, and
(turning to Gen. Byre) I heve speak by permission, that the proud-
st achievements of British arms, and they have been proud
enough for the highest desives of ambition or of glory, have beeu
¢s5 glorious tnau that patronage of science, that success in the
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arts, and those attempts to improve the condition of owr race,
which have placed Old Lngland in the van of nations. At no
period of time has that patronage been more wisely divécted, or
those noble cfforts more carnestly persevered in than under the
reign of the present iflustrious Queen, whose virtues ave alike the
ornament of her sex and Crown. There is something of special
fitness in our assembling here at this time—at 2 moment when
England and America are shaking hands with each other across
the broad bosom of the Atlantic, when that clectric chain which
is to bind them in perpetual friendship, is being placed securely in
the depths of the occan far out of reach of any temporary storms
which may impair its repose or lessen its efficiency.”

The Association was then welcomed to Canada, on bebalf of
the Province, the Local Committee, and the Natural History
Society, in few but fitting words, by Iis Excellency the Adminis-
trator of the Government, Sir W. K. Logan, and Principal
Dawson. '

The division into sections is not sv perfees in the American asin
the British Association. The smaller number of scientific men and
of papers, affords a reason for this; but we think that much more
and better work could be done by « more minute sub-division. At
the late meeting, after the primary division, established by the
constitution, into sections of Physical and Natural science, but
one sub-section was formed, that of Ithnology and Statistics. We
shall take the matters presented to these sections in their order;
dwelling especially, however, on the subjects more appropriate to
the sphere of this publication. ‘

SECTION OF PHYSICAL SCIENCE.
CIE ZODIACAL LIGUT

Is a phenomenon intecesting to the Naturalist as well as to the
Physicist, aud which like the Aurora Borealis, Las formed a sort
of stalking Porse for makers of hypotheses. Commodore
Wilkes, in a short paper, directed the attention of Section A to a
very extended scries of observations made by the officers of the
United States Exploring Expedition, and more fully followed
out, and represented iu maps of the heavens, by the Japan expedi-
tion. The result of thesc observations is to suggest a very simple
mode of accounting for this singular appearance. " When in com-
mand of the United States expeditions he had been especially di-
reeted to observe this light, and ovders were aceordingly aiven to
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the officers of the watch to look out for the light, and when they
saw it to call the commander and such other officers as took au in-
terest in its observation. These gentlemen made diagrams of the
appearance, which were handed to him for comparison, so that the
results were not those of the observation of one but of many ob-
servers. At first few could dic“nguish this light, but after some
time, they could readily point it out in its relation to the stars.
In these observations he was much indebted to Mr. Dana. The
first time of passing through the tropics, where the light is most
visible, it was unfortunate that there was great obscurity of the
atmosphere. This caused a want of means for comparison; but
this deficiency had been supplied by some obtained from the Japan
expedition. All the observations of the Zodiacal light showed
that it had not changed its appearance since two centuries ago
when first noticed by Cassini, and by observing it particularly,
with reference to the great circles of the globe—ecliptic and equi-
noctial—it becomes manifest that all changes of its appearances
depend on the position of the spectatur on the surface of the globe.
After mentioning the several theories which have been promul-
gated at different times to account for this phenomenon, he stated
his opinion that none of them satisfactorily accounted for the
observed facts. The drawings were made as the phenomena ap-
peared to the eye, being projected therefore on vertical and hori-
zontal lines. When the light first appeared it was generally as au
are near the horizon; but it rose in a few minutes from
30° to 80°. The light then began to spread, and show a dit-
fused light, which gradually became more visible, till it was in its”
perfection at the moment when the arc obtained its highest alti-
tude, and it became difficult to ascertain where the diftused light
began and ended. At length it lessened in intensity and
the whole gradually subsided. The apex of the light
was always East or West of the Sun, usually about 90°,
sometimes 100°. The evening and the morning zodiacal light did
not agree in phase or azimuth. In fact it was plain that the cause
of this light could not be far removed from the earth’s atmosplere.
Within the tropics, and when the ecliptic was perpendicular to
the horizon, the zodiacal light was confined to a slender column,
having its diffused light little extended. WWithout the tropies it
was always inclined to the horizon, Corresponding observa-
tions made on the same day also showed an inclination in op-
posite directions, the two appearances of the light being inclined
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towards each other. This showed that it was the same object
seen from different positions, North or South of the ecliptic,
and having its locality within the tropies. The Zodiacal light was
not seen till the twilight ceased, but that gave only an indefinite
idea of the time when it became visible at different places, because
in the tropics there was little twilight. In northern latitudes the
light had a greater altitude ; but owing to the long twilights, was
little visible, though it might be observed in the vernal and au-
tumnal equinoxes even in this latitude. The light in the morn-
ing was not of the same colour as in the evening ; in the first case
being greyish, in the other having a reddish hue, depending o
the approach or heat of the sun.  After sunrisz, he had seen it
reach the zenith, with a breadth of only 24 degrees. Sometimes
the phenomenon was very beautiful, as if a gauze veil were spread
over the atmosphere, through which the stars could be readily,
though dimly scen.  Thus the light stood alone and distinet from
all others, its central line beiny parallel to the ecliptic, a little to
the north or south of it, but sometimes corresponding with it.
His idea of the origin of the light, from all these facts, was that it
was the effect of the illumination uf that portion of the earth’s at-
mosphere on which the sun’s rays fell in o perpendicular direction.
To illustrate this, let it be remembered that if the sun’s rays were
admitted perpendicular]y through a hole in the shutter, and all re-
flected light cut off, the atmosplicre, or the particles floating in it,
become plainly visible as well-defined objects.”

On a subsequent day the same subject was brought forward by
the Rev. M. Jones, U. S, N., who on the basis of a series of ob-
servations made by himscl at Quito, maintained the conclusion
that the Zodiacal light is a circle of nebulous matter not helio-
centrie, as heretofore supposed, but geocentric ; in short if we
understand the view correctly, that this mysterious appearance is
an attendant on our planet, related {o it as the well known rings
are to Saturn.  We are not in a position so to investigate the
facts presented, as to accept either of these theories as final, but
it is evident that Commodore Wilkes and Mr. Jones have collect-
od facts that will bring us neaver to scttled conclusions on the
subject.

Passing over several papers of o more purely physical character,
we reach asingularand claborate series of papers by Mr. Gibbons,
of the U. 8. mint, on the

WEIGHTS AND MEASURES OF VARIOUS COUNTRIES,
These papers presented in a condensed form many curious
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though well known facts, bearing on Ithnology and Nutural
History, of which the following may serve as specimens:

“JILe began by stating that about 1900 years ago, or about 52
years before the Christian Jra, Julius Cusar had deseribed the
inhabitants of Great Dritain and (faul, as making use of brass and
iron rings by weight for mouey. Gold ring mouney of the Celts
was also annnally dug up in Ireland, and similav money was em-
ployed by the Scandinavians, on the shores of the Daltic,. They
were multiples of one certain ounce or integers of its proportions ;
the word for ounce being claimed as o purely Celtic one.  Re-
cently an ambassador wrote from Antwerp that he had purchased
a gold chain of Rubens with the links stamped by the goldsiniths
of the day to mark their wéight and finencss. In South Africa,
at the present day, there was a similar employment of metal rings.
And a civilized country of antiquity, as appeared from paintings
still remaining on wills, employed rings which were carried for
cash to Ethiopia. Auother nation had picces of coin stamped
with the likenesses of idols for the same purpose. The old pound
of the Anglo-Saxons was called Easterling, from that came the
modern sterling,  In I'rance there was a pound called the
pound of Rochelle, and the Germans named it the pound of
Cologne. .\ new system by which the pound of silver in tale
was also made the pound in gross was arranged by Charle-
magne, in the cighth century. 1n Lngland, under William the
Conqueror, it was decreed that weights, &e., should remain as
they had been under his predecessors. In 1266, by consent of
the whole Realm, it was determined that the silver pemry, called
eslerling, should be round, and skould be of the weight of 32
orains of wheat talken from the middle of the ear.  Twenty of these
pemny weights were to make an ounce, 12 ounces one pound ; §
1bs, of silver a gallon of wine ; and 8 gallons of wine a bushel, the
cighth part of a quarter. Troy weight is supposed to have been
derived from the Eastern nations, and transmitted fivst to Troyes,
in France, from Cairo, during the crusades.  From Troyes it was
carried into England by the Goldsmiths, and found favor there
under Ienry Sth, who began to debase the standard fineness of
silver coins, and to reduce their weight. Before this, a statute
established a common standard by which silver and wheat were
assumed to be the natural tests, the one of the other. Unfortu-
nately, neither was exactly suited for the parpose. It had been
found by experiment with white and red wheat from North Ca-
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roiina—North Carolina flour having been reported the finest
specimen at the great exhibition in London—that of red wheat
40 to 48 grains were required to balance a grain of silver, and
from 28 t0 85 or 306 grains of white wheat cftceted the same thing.
Tn short, grains were not intended to serve as a just measure for
perfect comparison, multiplication or division. Again, there was
no such thing natuvally as pure silver, It was produced only by
art, and imperfeetly reduced silver could not offer any just rule
for the adjustment of weights and coinage. Attempts had been
made to ascertain the purity of a silver penny of William the
Conqueror, and it turned out there werein it 40-1000 of some base
alloy. Now, in the U. 8. Mint, at present, 3-1000 of alloy was all
that was allowed for casual impurities. It was now never intended
to make the metal perfectly pure ; but whatever its purity, the rule
adopted must be exactly followed out both with respect to the
proportion of the precious metal and of the alloy. The old silver
penny was a coin, a weight and a measure, and as its character of
purity changed, the characters of all moneys, weights, and mea-
sures deduced from it were changed in the same proportion, for
they did not depend upon the one clement of weight ov fineness;
but on the products of both. The key stone was a penny ster-
ling 5 but an error in this key stone mado the whole arch fall,
because the metallurgical inaccuracy was not checked by any
metrical exactness.  The bases being inacerrate no tmth could
be elicited from caleulations founded upon them.”

Troy weight being thus illustrated, the following remarks were
made on the carat weights of the East :—“Among Eastern nations
carat grains were used to determine the weight of Pearls and
precious stones. Originally a bean, the Kavat, was thought when
dry to vary vary little in weight. .\ natwral section divides this
bean into halves, which are again cut into quarters and are again
divided, the smaller divisions being used to mark ¢he different de-
arees of fineness of gold and silver The Chinese use a peculiar
kind of pea and grains of maize and Indian corn. In Sumatra
grains of rice are used. Thus a gardener’s trade basket
scems to have afforded all the standards required, and all the
weights wanted by our ancestors, until nearly the close of the last
century. The author then went on to show by the result of
various trials the great discrepancy really existing between these
original standards of weight, some grains weighing twice as much
as others, Flebrew writers say that the barley corn was an
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clement in the valuation of the shekel. The chemists of the
middle ages used nitrie acid and muriatic in preparing the pre-
cious metals, and in earlier times they had what is called the dry
process, which i “escribed by Ilebrew writers with great minute-
ness. In South America the Eastern methods prevail, and it is
a remarkable circumstance that a pilot in Pizarro’s expedition
observed, in one of the native vessels, a scale for weighing gold
similar to what he had been accustomed 1o see in his own country.
The principle of procedure in preparing gold has in all ages been
the same, although the practice has differed. In the second
chapter of the Book of Grenesis, the different qualitics of gold are
spoken of, and through these records of antiquity examples are
given, similar to the modern process, of melting, casting, graving
and stamping metals, From these facts he concluded that very
great progress in the arts and seiences must have been made at
the time when these books were written.”

Lastly, the avoirdupois weight, according to Mr. Gibbons, can
claim a very remote antiquity, and is also based upon the weights
of seeds:— This kind of weight, which he stated to have been
fixed in various countries by an arbitrary rule, was anciently called
Poids de Mare, and was designed for weighable articles —* Choses
Poisibles” and to be used for current market purposes. It had its
origin in Babylon, ¢ a city of Merchants,” and was carried to At-
lantic Spain by colonists from Tyre about 8056 years ago. Spain
produced a large amount of gold, and the Royal mint was noted
for the purity of its coin, but in the 14th century no less than 150.
mints were leensed, so that the coin became <o debased that all
trade was carricd on by barter. At an early period it was said
that there wasa mint in nearly every county in Great Britain.
In ancient times it is supposed that an affinity existed among the
weights and monies of the various nations similar to that now
existing among modern nations. Thus the average weight of a
shekel, a coin of current mouney, is described as being half an
ounce avoirdupois in refined silver, and by Ilebrew tradition it
weighed 320 common barley corns ; and proof of an understood
standard of current money in very ancient times is given in
the sale of several instances in the sacred writings; as in the
sale of Joseph by his brethren; the purchase of a burying
ground by Abraham, which was cvidently  acash transaction,”
the payment being made in metallic silver, current money among
the merchants ; and the payment of his fare in a Spanish vessel
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by Jonah—all showing that there was a well understood standard,
and it is supposed that this standard was computed by the avoir-
dupois weight. The avoirdupois weight is supposed not to have
been introduced into England from Europe until 1335. Mr.
Gibbon then went on to speak of the standards of value established
at different times in the U. S. and British mints, stating that the
coin had a somewhat depreciated value, established by an arbi-
trary rule adopted for the purpose of convenience, as compared
with the original standard in Spain. According to the present
value of the ounce avoirdupois, the shekel would be worth 63
cents, or about an English half-crown. He then spoke of the
origin of the word dollar, which he derived from the Greek word
for image, the word coin being attributed to a similar de~
vivation. This derivation arose from the fact of coins being issned
from the temples, the image stamped upen them being a guarantee
of the purity and due weight of the coin. Mr, Gibbon then
made some remarks upon the relative value of gold andsilver, 16
ounces of silver being equal to 1 of gold. Ile then went on to
speak of the certainty, drawn from observations already stated,
that a regular coinage must have existed in very carly times, and
of the fact that some ancient process of mintage must have existed
of 2 simple and inexpensive nature, as it is known that wherever
there was a Greelk colony there was a Greek coinage. A compa-
rison between the present process and that of the past induces a
conviction that the same means were adopted before the days of
Moses which were afterwards contrived by Sir Isaac Newton,
Master of the British mint during the veign of George the 1st.
The following quotation from Dcuteronomy, chap. 25, v. 15, is
the conclusion of the paper : ¢ Thouw shalt have a perfect and a
just weight, and a perfect and a just measure shalt thou have,
that thy days may be lengthened in the land which the Lord,
thy God, giveth thee.”

Our old nursery idea that fire will not burn well in sunlight, was
overthrown by Prof. Le Coute, in a paper on

SOLAR INFLUEXCE OX COMJUSTION.

“Ile gave a sketeli of various experiments tried by other scientific

men with regard to this subject. e then explained the experi-

ments by which he had endeavoured to ascertain whether the

influence of Solar light on combustion was such as had been

indicated by previous experiments, especially those of Dr. Me-

Keever. The result of his experiments was a negative one
B
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the difference between the rapidity of combustion in the
light and in darkness being extremely small, and sometimes
in favor of the light and sometimes in favor of the dark,
while the difference letween them on different days sometimes
amounted to 9 per cent. This fact he held to be a proo.
that the former theory had been too rashly gemeralised from
isolated facts, and he came in general to the conclusion that the
observed influences upon the rate of combustion were due to
the state of the atmosphere, and not to any Solar action. Follow-
ing up this conclusion, and guided by a large number of well
authenticated and carefully observed cxperiments carried on under
various circumstances, the deduction drawn was that combustion
was retarded by rarifiaction and accelerated by condensation. He
then detailed a number of observations by which it was found that
the ratio of combustion was greater than the ratio of density.
One great result of all these obscr\ ations and experiments was that
there is an immense number of atmospheric influences, the effect
of which have as yet been undiscovered. There were, however,
two conclusions which he believed to be established. First, that
Solar light does not seem to exercise any scnsible effect upon
combustion ; and secondly, that variations in the density of the
air do cxert a striking effect in retarding or accelerating the rapi-
dity of the process—the rate of burning augmenting with every
inerement of density, and wice verse.”

Prof. Olmstead of Yale College, communicated an interest-
ing paper on

THE AGRORA BOREALIS,

in which he criticised the Electric theories of this phenomenon:
—“The Drofessor commenced hy a reference to a paper which
e had previously written on this subject, and which was
published among the coutrilutions to the Smithsonian Insti-
tute. In this paper he had recorded a number of facls
derived from a scries of observations upon the very strick-
ingly magnificent Awroras which had heen witnessed during
a period of about twenty years, commencing ahout the year 1837,
The theory which he had deduced from these facts was, that
contrary to the general hypothesis which ascribes the Aurora to
Terrestrial sources, its origin was cosmical, the matter being de-
vived from the planctary spaces—Iis arguments in favor of this
theory, in opposition to the clectrical hypothesis, were based upon
the immense extent of the phenomena heyond the reach of atmee
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pheric excitations ; secondly, from their oceurring at the same hour
of the night in places very far distant from each other ; thirdly,
from the velocity of their motions ; and fourthly from the perio-
dicity of their oceurrence during a certain time, and then disap-
pearing altogether from the heavens. With regard to their hav-
ing a 1evolutxon round the sun, he thought that to be aftected by
the question of zodiacal light, with’ Mnch he thought they had
some connection ; and if it should appear that the Aodmcal Light
was o ring vound the earth it would not affect this conclusion.
Ile had previously stated that the long series of brillant Auroras
which had been recently witnessed would soon be over and not
appear again wutil after a pariod of about forty years ; the regu-
lar period being caleulated at sixty years. IIe would ask mem-
bers of the Association to remark that for five or six years
past the brilliancy of the Aurora had diminished, and he would
ask those who could not look back to 1837 and 1840 when the
maximum brightuess of the Aurora was observed, not to consider
the appearances now seen as comparable to those exhibitions which
the older members could remember.  1Ie would ask them only to
consider as the Aurora those immense banks of light which, in
1835 and 1837 used 1o appear in the North West, rising into
columns of a scarlet or blood-red colour, with spindles moving to
the South East, and arranging themselves in a magnificent crown
round the zenith ; while the whole heavens were suffused with
crimson Hght.  For five or six years no such exhibition had oc-
curred. In 1840 there were 75 strikingly magnificent exhibi-
tions of the Aurora, while for several years they had scarcely
seenone.  After the discovery of the analogy between clectricity
and Jightning, it became the practice to ascribe everything to
clectricity. No one could doubt that electricity holds o high place
among the ultimate causes of natwal phenomena ; he only object-
ed to ascribing cverything to that agency without even first
proving its presence. This practice had damped enquiry into
many phenomena, and among others, into those relating to the
Aurora Borealis, and it was always deemed suflicient to say that
the Aurora was an clectrical phenomena. Various arguments were
wrged in favour of the electrical hypothesis, and upon them he
would remark that the resemblances between clectricity and the
Aurora had been greatly overstated.  Fire, the sun, a lamp, or a
star have all some resemblance to the Aurora, but from his own
observatica he was compelled fo say that the likeness was very
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faint, both with regard to the shape of the light and its motions.
The reasoning was this.  Lightning was known to be the dis-
charge of clectric clouds, and because the Aurora was said to be
like the flash of lightning, it was supposed to be discharge of
clectric clouds in the higher strata of the atmosphere. This rest-
ed on very small foundations ; for instance, the same Aurora had
been known to be visible from the extreme point of Asia to the
coast of California. Electricity would not account for this. As
for the shape and form of the phenomena they might be account-
ed for by various means as well as by clectricity. From the fore-
going considerations he was led to conclude that any argument
founded upon the resemblance between clectricity and the Aurora
was inconclusive and unsatisfactory. The defenders of thishypo-
thesis had not agreed in anything but that the Aurora was in
some way or other connecled with clectricity, but they disagree as
to the mode in which it is done. The Professor then went on to
discuss the various theories that had been advanced by diflerent
writers upon the cause of the Aurora, and in commenting upon
them he begged to call attention to the real question, which was
this—What is the origin of the Aurora Borealis ¢ Is the matter
which composes it derived from the earth in any way, or does it
come down from the planctary spaces 2 If the Zodiacal Light is
a ring round the earth and affords material for meteoric stones,
much more fully might it be concluded that the Aurora is ferru-
ginous, and that would help them to explain the hypothesis that
the Aurora is magnctic. No doubt, clectricity might present.
some of the appearances of the Aurora, but it was not suflicient
to account for them all. The motions of the Aurora were pro-
gressive and not instantancous, as was the case with clectric
flashes. Morcover the periodicity of the Aurora wasnot accounted
for by the clectric hypothesis. By another hypothesis the Auroray
was ascribed to magnetism. It must be admitted that there is
some connection between the two, as is shown in various ways,
but these facts merely prove that it has magnetic qualitics—they
prove nothing as to its origin.  The material of which it is com-
posed and its extent, are not accounted for by any of these hypo-
theses, while they ave satisfactorily accounted for by assigning it to
a cosmical origin.”

The great tides of certain bays and Estuaries arc of much inte-
rest Lo the geologist, and from a paper contributed by Prof. Bache
ON THE HEIGHT OF TIDES ON THE ATLANTIC COAST,
it appears that the causes producing the seunusual tides are much
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more extensively distributed than hitherto supposed :—¢ It was well
known that when thetide flowed into any bay whose mouth was favor-
ably placed for the reception of the tide wave lowing in, the height
of the tide increased as it advanced towards the head of the bay.
Extended observations went to show that the same phenomenon
was observable in the greater divisions of the coast.  He divided
the Atlantic coast into three great parts, which he called the great
southern, great middle and great eastern bays.  The first extended
from Cape Florida to Cape Iiatteras, the second from Cape Hat-
teras to Cape Cod, the third thenee to Cape Sable aud perchance
to Cape Race.  1lis own observations exiended as far north as
Cape Ann, and he had been assisted in making up the results by
Mr. Portalis. The tidal observations for New Brunswick and
Nova Scotia (including Cape Breton), and part of Newfoundland,
were obtained from Captain Shortland and Admiral Bayfield of
the Royal Navy, whom he desired thus publicly to thank for their
kindness. ¢ should make no farther use of the information they
had communicated to him than as helping out the illustration of
his theory of the rest of the coast of North Ameriea, leaving them
to bring before the public and reap the honor of their own investi-
gations. Pwrsuing his subject, he showed that at the souther
headland of the southern Lay, Cape TFlorida, the mean tide was
1-10th foot ; at Cape Hattexas, the northern headland 2 feet ; while
at Savannal, at the bottom of the bay, it rose to G fect, and
it was found that the tidal lines between these points correspond-
ed with the lines of the coast. At Cape Ilatteras, again, and
Cape Cod on Nantucket, the tides were the same, (2), while at
New York, the bottom of this bay, they rose to 7. Al Nantucicet
the transition from the regime of the middle to the eastern bay was
sudden, and they had within a few miles five co-tidal lines touch-
ing the coast, which elsewhere were widely apart. From Cape
Cod to Cape Aun, at the bottom of the great castern bay, there
was a rise of from 2 to 8 or 9, diminishing again at Cape Sable to
6, but he had reason to believe that this bay really extended to
Cape Race. Hle next proceeded to notice the several bays and
inlets along the coast, which generally showed the same charac-
teristics in @ more marked manner. In the Bay of Fundy, for
instance, the height of the tides increased from Portland to Grand
Manan from 8 or 9 1o 17, and thence 1o the bottom of the bay to
36.  Prof. Bache's paper was illustrated with some very interest-
ng diagrams and charts, shewing the wonderful coincidence of
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the height of the tides in various places, with the lines of the
_ coast.”
Prof. Henry read.a paper on
SOME PHENOMENA OF ICL.

“Tae said that they were in the habit of receiving all sorts of com-
munications and curiosities at the Smithsonian Institution ; and
more questions were put them than many very wise men could
hope to answer. One cold day in winter, a countryman was
shown into his office, who said he had travelled 20 miles to bring
him a curiosity. e proceeded to unpack it, and instead of an
animal, as he had expected, he found it to be a milkpan filled
with frozen water. On the top of the ice in it was a strange
formation, created without apparent cause. A ecrystal of ice pro-
truded from it in a slightly oblique manner, in shape almost like
an isosceles triangle, with its sides somewhat curved.  This crystal
was found to be hollow.  After ordering a chawing to be made of
it, the matter was laid aside for subsequent consideration, and not
again taken up until questions were subsequently put to him res-
pecting the cracking of ice in very cold weather. It was well
known that in the process of the solidification of melted metals,
and the freezing of water, the crystals are produced in the
direction of the surface from which the heat escapes. In the
freezing of the water in a vessel of this sort, the crystals run in
nearly horizontal lines, crossing cach other at an angle of 60 de-
grees, The water, freezing first from the sides and bottom of
the vessel, left in the centre and top a triangular space, which the
yet unfrozen but expanding water found too small for it. It rose
above the level of the ice, therefore ; its edges freczing there
again, the same phenomenon recwrred, and the erystal was built
up. Ice having once been formed, however, followed the law of
all other bodies, contracting with cold and expanding with heat,
Thus it was that in very cold weather the ice was found to erack
open sometimes with a loud report, the cracks taking placs in the
parts of least resistance, generally the narrowest portion of the
body of water frozen over. The crystals formed on the surface of
large bodies of water in the process of freezing were nearly per-
pendicular, the cooling surface being that exposed to thecold winds-
This was easilyseen as the ice decayed,and the erystalsseparated the
one from the other. The subsequent expansion of the ice by the
recurrence of warm weather sometimes brought the edges of the
fissures together, and crushed the newly-formed ice into a heap or
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mound. This same effect upon frozen earth had caused in some
places during the past winter the cracking of the ground with
loud reports, which had alarmed people in the vicinity.”

Some discussion ensued as to the hollowness of the crystal
which did not seem satisfactorily accounted for. It was suggested,
however, that the enclosed water must have found meansjof es-
cape ere the solidification was complete.

We close our bricf and imperfect notice of the Physical section.
with two papers by Prof. Smallwood. One of these related
to that mysterious substance, or probably meodification of the
oxygen of the atmosphere, Ozoxe. The other]was an inte-
resting account of the MeTEOROLOGY OF MONTREAL AND ITS
Vicismey.  These papers we do not at present notice more at
length, as we hope to have the papers themselves for publication.

SECTION OF NATURAL HISTORY AND GEOLOGY.

The first paper in this seetion, by Mr. Snell; deseribed some
processes for the quantitative assay of chrominm by the blowpipe.
The next was that on Sternbergie, by Prof. Dawson, which we pub-
lish in the present number, M, Lesley then read a description of
some cuxious JFlewures of the sirata, in the Broad-top coal
field of Pennsylvania, which he attributed to cnormous lateral
pressure acting on soft beds, compressed between sheets of inflex-
ible sandstone. The results, as exhibited by Mr. Lesley, from
actual measurements, are very singular, and most perplexing to the
miner and geological observer.

Sir W.E. Logan then rcad a paper explanatory of the destine-
tion between the great series of ancient metamorphic rocks
which he had named respectively the

IIVRONIAN AND LAGRENTIAN SERIES OF CANADA.

“The sub-silurian azoic rocks of Canada occupy an area of
nearly a-quarter of a million of square miles. Independent of
their stratification, the parallelism that can be shown to exist
between their lithological character and that of metamorphic
rocks of a later age, leaves no doubt in my mind that they are a
series of very“ancient sedimentary deposits in an altered condition.
The further they are investigated, the greater is the evidence that
they must be of very great thickness, and the more strongly is the
conviction forced upon me that they are capable of division into
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stratigraphical groups, the superposition of which will be ultimate-
ly demonstrated ; while the volume each will be found to possess,
and the importauce of the economic materials by which some of
them will be characterised, will render it proper and convenient
that they should be recognized by distinet names, and represented
by different colors on the geological map. So early as the year
1845, as will be found by my report on the Ottawa district (pre-
sented to the Canadian Government the subsequent year), a division
was drawn befween that portion which consists of gneiss and its
subordinate masses, and that portion consisting of gneiss inter-
stratified with important bands of crystalline limestone. I was
disposed to place the lime-bearing series above the uncalcareous,
and although no reason has sinco been found to contradict this
arrangement, nothing has been discovered especially to confirm it :
while the complication which subsequent experience has shewn to
exist in the folds of the whole, (apparent dips being from frequent
overturns, of little value,) would induce me to suspend any very
positive assertion in respect to their relative super-position, until
mbre extended cxamination has furnished better evidence. In the
same report is mentioned among the azoic rocks, a formation oc-
curring on Lake Temiscaming, and consisting of silicious slates and
slate comglomerates, overlaid by pale sca-green and slightly green-
ish-white sandstonc with quartzose conglomerates. The slate
conglomerates arc described as holding pebbles and boulders
(sometimes one foot in diameter,) derived from the subjacent
gneiss, the bounlders displaying red feldspar, translucent quartz,
green hornblende and black mica, arranged in parallel layers,
which present deflections, according with the attitude in which the
boulders were accidentally enclosed. From this it is evident that
the slate conglomerate was not deposited until the subjacent forma-
tion had been converted into gneiss, and very probably greatly
disturbed, for while the dip of the gneiss, up to the immediate
vicinity of the slate conglomerate, was usually at high angles,
that of the latter did not exceed nine degrees, and the sandstone
above it was nearly horizontal. In the report transmitted to the
Canadian Government in 1848, on the North Shore of Lake Huron,
similar rocks arc described as constituting the group which is
rendered of such economic importance from its association with
copper lodes. This group consists of the same silicious slate and
slate conglomerate, holding pebbles of syenite instead of gneiss,
similar sandstones, some of them tinged green, and similar quart-
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zose conglomerates, in which blood-red jasper pebbles become
largely mingled with those'of white quartz, and in great mountaia
masses predominate over them. But the series is here much
intersected and interstratified with greenstone trap, which was not
observed on lake Temiscaming.

These rocks were traced along the north shore of Lake Huron,
from the vicinity of Sault Ste. Marie for 120 miles, and Mr. Mur-
ray ascertained that their limit on the Lake Shore occurred near
Shibahahnahning, where they were succeeded by the underlying
gronp. The position in which the group was met with on Lake
Temiscaming is 130 miles to the north east of Shibahahnahning,
and last year Mr. Murray, in exploring the White Fish River, was
enabled to trace the out-crop of the group characterized by slates,
sandstones, conglomerates, greenstones, and copper-lodes for sixty
fire miles from Shibahahnahning to the junction of the Maskinongé
and Sturgeon rivers, tributary to Lake Nipissing. The general
bearing of the out-crop is N. E., and an equal additional distance
in the same direction, would strike the exposure on Lake Temis-
caming. In the portion which Mr. Murray examined last year, the
dip appears to be about N. W, often at a high angle, while that
of the subjacent gneiss is more generally S. E., sometimes at a low
angle, and in some places nearly horizontal. To the eastward of
this out-crop, Canada has an area of 200,000 square miles; this
has yet been but imperfectly examined, but in so far as inves-
tigation has proceeded, no similar series of rocks has been met with
init; and it may safely be asserted that none exists between the
basset of the Lower Silurian and the gneiss, from Shibahahnahning
to the Mingan Islands, a distance of more thanl1,000 miles, and
probably still farther to Labrador. The group on Lake Huron we
have computed to be about 10,000 feet thick, and from its volume,
its distinct lithological character, its clearly marked date, posterior
to the gneiss, and its economic importance as a copper-bearing
formation, it appears to me to require a distinct appellation and a
separate color on the map; without which, indeed, the investigation
of Canadian geology could not be conveniently carried on. We
have in consequence given to the series the title of Huronian, A
distinctive name being given to this portion of the Azoic rocks
renders it necessary to apply one to tlie remaining portion. The
only local one that would be appropriate in Canada, is that derived
from the Laurentide range of mountains, which is composed of it
from Lake Huron to Labrador. We have therefore, designated it

c
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as the Laurentian series, These local names are, of course, only
provisional, devised for the purpose of avoiding periphrastic or
descriptive titles, the use of which has been found inconvenient ;
and they can be changed when more important developements,
proved to be the equivalents of the serics, are met with elsewhere.

In answer to a question whether these Huronian Rocks wero
older than the Silurian, or whether there was any indication of
their being Silurian metamorphosed; Sir William said the Hu-
ronian rocks lie unconformably under the Silurian, and that the
lower beds of the Silurian in contact with the Huronian are made
up of its ruins. They found the IHuronian in nearly a vertical
attitude, but there is no possibility of doubt as to the comparative
age of the Huronian and Silurian rocks.”

ORIGIN OF MAGNESIAN ROCKS.

My, T. Sterry Hunt then read a very interesting paper on
Mineral Waters and on the origin of Magnesian Rocks. “Te allud-
ed first to the deposits of mineral springs and especially of
calcareous waters, as having played an important part in the for-
mation of rocks. The deposits of such waters are however gene-
rally destitute of carbonate of magnesia, which is held it solution
by them, and only precipitated on evaporation. Carbonate of
soda is very abundantly distributed in certain mineral waters, and
these mingling with sea-water, or with mineral waters analogous
to it in their nature, have at first the effect of eliminating the lime
as a carbonate, leaving the greater part of the magnesia in solution,
-ready to be precipitated in part by evaporation, or more completely
by the farther addition of carbonate of soda. In this way dolo-
mites may be deposited in the open sea, and may form, as they
often do, the cementing material of conglomerate or coralline lime-
stones. They may be equally formed by the evaporation in limited
basins or lagoons, of waters holding carbonate of magnesiadissolved
in the manner above described ; in the latter case, we can casily
understand the precipitation of magnesian carbonate unmixed with
lime, The interstratification of dolomites with pure limestones in
the Silurian rocks of Canada, was described as irreconcilable with
the hitherto received theories of the origin of dolomites, and it was
maintained that the hypothesis now proposed, is the only one
which meets the conditions of the problem.”

SUBSIDENCE OF LANDS.

Professor G. H. Cook, of Rutger’s College, then read a paper

on the subsidence of the land on the sea coast of New Jersey and
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the adjoining States. “ Mr, Cook said that in the course of sume
geologiecal examinations near the coast of Southern New Jersey,
his attention was frequently called to various facts indicating a
chango in the relative level of the land and water at some recent
period. An attentive examination of these facts led him to the
conclusion that a gradual subsidence of the land was now in pro-
gress throughout the whole length of New Jersey and of Long
Tsland 5 and from information derived {rom others, he was induced
to think that this subsidence might extend along a considerable
portion of the Atlantic coast of the United States. The occur
rence of timber in the marshes and water below tide-level was
common along their whole Atlantie shore. Almost every one fa-
wiliar with shore-life hiad observed the remains of logs, stumps,
and roots in such places, although they had been looked upon
aenerally as the remains of trees torn from their original place of
growth by torreuts, or by the necessary moving of the shores, and
deposited in th~ places where they were found by the ordinary
action of the water. But close examination made it evident that
they grew upon the spots where they are found. The stumps re-
main upright—their roots are still fast in the firm loamy ground
which underlies the marsh, and their bavk and small roots remain
atiached to them. The localities in which they are most abun-
dant are such as are least liable to be affected by the violent action
of the water or of storms, Thus they are by far the most abun-
dant on the low and gently sloping shoves of Long Island, New
Jersey, and all the States farther South which are protected from
the violent action of the swrl by a line of sand beaches, at the
same time that the numerous inlets allow free access to the tides.
In these protected situations hundreds and even thousands of acres
can be found in which the bottom of the marshes and bays is as
ihickly set with the stamps of trees as is the ground of any living
forest.  Mis own observations were chiefly made upon the southern
part of New Jersey, following the shores of Delaware Bay from its
head down to Cape May, and the Atlantic shore from Cape May
north to Great Egg Ilarbor, and thence eastward at several points
along the south shore of Long Island, In the ditches in the
marshes, above Salem, great numbexa of the stumps and trunks of
trees are met with at all depths, quite down o the solid ground.
At Elsinboro’ Point, a little farther down on the Dehwale Bay
shore, the cutting away of the marsh by the water has left great
numbers of stumps exposed, where they can be seen at every low
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tide still firmly rooted in the hard ground. In the bank of Allo-
way’s Creek, a few miles below, the remains of trees can be seen
under the same circumstances. They are also common in all the
marshes of Cumberland County, and great numbers of them can
be seen in the marshes on Maine River, at Dorchester and belsw.
In Cape May County they are scen overywhere in the marshes
and the creeks, on the Delaware Bay ; on the inside of Seven Mile
Beach, on the sea side ; and below Luckalioe, on Great Egg Har-
bour. In the marsh on the Raritan, above South Amboy, hun-
dreds of them were dug out in cutting a canal across a bend in
South River. The marshes on Staten Island also contain buried
timber; and on Long Island, at Tlempstead, at Babylon, and still
further east, the same fact is of constant occurrence. At several
places in Southern New Jerscy an enormous quantity of white
cedar timber is found buried in the salt marshes—sound and fit
for use, and a considerable business is carried on in mining this
timber and splitting it into shingles for market. At Dennisville
there is a large tract of marsh underlaid by cedar swamp, earth
and timber. By probing the marsh with an iron rod, the workmen
find where the solid timber lics, and then removing the surface sods
and roots, they manage to work in the mud and water with long
one-handed saws and cut off the logs, which then risc and float, as
the timber is not water-logged at all, but retains its buoyancey, and
the removal of that nearest the surfice releases that which is be-
low and it rises in turn, so that a new supply is constantly coming
up to the workmen. In this way a single piece of swamp which
is below tide-level has been worked for fifty years past, and still
gives profitable returns.

Prof. Cook here referred at considerable length to the opi-
nions of various parties who had been making similar examina-
tions to those detailed, showing by reference to a map the
various positions in which they had been made, and also quoted
several authoritics as to the fact of land having been submerged
within a recent period. The owner of an extensive tract of land,
between Maurice River and West Creck, informed him that with-
in the last fifty years he had lost 1,060 acres of timber by the
tides running higher on the upland than they formerly did. On
‘West Creek he was shown portions of upland on which good crops
of wheat had been raised, within thirty years, which was now li-
able to be overrun by the tides. The same farm has, within the
the last fifty years, lost 50 acres—part wood and part cultivated
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land—in the same way. After quoting the published opinions of
Professor Hitcheock, Professor Dawson and others, Professor Cook
said—After examining all he had been able to find written, he:
could find no other theory which would embrace all the facts, than
that of a slow and continued subsidence of the ground. In regard
to the rate at which this subsidence was going on, the Professor
quoted the result of several examinations, and said with these se-
versl results—three of a subsidence of 3 feet in 150 years, one of
two feet in 100 years, two of 1 foot in fifty years,—and one of 4
inches and one of 8 inches in 2 years, he might, with some de-
grec of probability, sct the average subsidence in the district
where the observations were made, at two feet in a century. The
opportunities for accurate observation was less frequent in several
of the places mentioned than in the southern part of New England;
but from the phenomena of the marshes and of the submerged
forests of Long Island and in northern New Jersey, he inferred
that there was no material difference in the rate from that already
deduced. ”
METAMORPHISM OF SEDIMENTARY ROCKS,

A subject of commanding importance in chemieal geology, is
the METAMORPIIISM OF SEDIMENTARY ROCKS j but hitherto chemists
have regarded it as a difficult and uninviting field. We are glad
to find that Mr. Ilunt, of the Canadian Survey, has been culti-
vating it with marked success. His paper on this subject was
replete with suggestive facts and inferences; much more so than
can be gathered from the following somewhat meagre abstract.

“ The fact which forms the point of departare for the history of
the metamorphic rocks is this :—That the sedimentary strata com-
mon to different geological formations, may under certain condi-
tions, be converted into crystalline rocks. One of themost important
results of modern geological research has been to show that the
crystalline schiste of various vegions are stratigraphically identical
with unaltered sediments of Silurian, Devonian, and even of later
secondary age, although regarded as primitive rocks by the geolo-
gists of the last gencration. Mr. Hunt observed that we have besides
those sedimentary rocks of mechanical origin, which are composed
of the ruins of felspathic and quartzose rocks, others of orgaric
origin, and finally deposits of limestone, dolomite, magnesite, car-
bonates and oxyd of iron, and manganese. These chemical deposits
are often mingled with those of mechanical origin. He contended
that a dry heat, producing fusion of the sediments, cannot be



262 American Association.

admitted to explain the changes which they have been found to
have undergone, from the fact that such a temperature was incom-
patible with the existence of alkaline silicates and of graphite in the
limestone. The influcnce of hot water alone is cqually inadmissible,
for the silica being dissolved by water before it could act upon the
Dbases, we should find the quartzites rendered vitreous and crys-
talline.

He regards the changes as having been produced by the action
of small amounts of carbonate of soda in aqueous solution form-
ingwith the quartz,silicate of soda, which is afterwards decon-
posed by the earthy carbonates; yielding silicates of these bascs,
and reproducing the carbonate of soda. A portion of the alkali
is, however, always fixed and rendered insoluble in the process, so
that with a limited portion of soda, the action is at last exhausted.
These reactions, resulting in the production of silicates of lime,
magnesia, &c., take place even at 212 © F, and the intervention of
alumina gives rise to garnet, chlorite and epidote. The absence
of iron from some felspathic and quartzose sediments, and its accu-
mulation as beds of iron ore, he regards as effected by the agency
of erganic matters, which reduce the ivon to protoxyd and render it
soluble in wate., which afterwards deposits it as oxyd or carbo-
nate. The same process produced the fire-clays and ironstones of
the coal period, and is now operating in bogs and marshes, In
this way we have beds of argillaccons and felspathic materials freed
from iron. .

CRYSTALLINE ROCKS OF THE NORTH MIGHLANDS OF SCOTLAND. -

Ve give in full a paper on this very interesting subject, cont-
municated by Sir R. Murchison and Mr. Salter. Tt brings within
the limits of the recognised subdivisions of the Silurian System in
Britain and America, a group of mefamarphosed rocks, hitherto
* of uncertain age.

Loxpox, July 27, 1357,

My Dean S Winiay,—DBeing unable, to my great regret, to
aitend the Montreal Meeting of the American Association for the
Advancement of Science, where my distinguished friend Professor
Ramsay, will represent British Geologists and our Survey, I beg
to communicate to you, and any geological contemporaries who
way be present, the final determination of a question which has
been much agitated in this country, and which has just been set-
tled by a comparison with North American iypical fossils of
Lower Silovian ace.  This question is:  what is the true place in
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the geological series, of those great masses of crystalline or sub-
crystalline stratified rocks, in the North Highlands of Scotland, in
some of which organic remains were discovered by Mr. Charles
Peach, in 1855%

That discovery induced me, in the same year, to re-visit the lo-
calities in the north-west part of Sutherlandshire, to the east of
Cape Wrath(Durness), in which the fossils had been detected ; my
chief object being to ascertain if the views of former explorers of
that region, including Sedgwick and myself, in 1827, were correct;
viz, that these quartz rocks and limestones, associated with mica
schist and asort of gneiss, arc of a more ancient date than the great
series of Old Red Sandstone, or Devonian deposits, that occupy so
large a portion of the north-east of Scotland, and are particularly
developed in Caithness and the Orkney Islands.

The results arrived at in that excursion, in which I was ac-
companied by Prof. James Nicol, were communicated at the
meeting of the British Association at Glasgow, in September, 1855,
and published in the volume of that year—(See Transactions of
the Sections, 1855, p. 83). I then re-affirmed the opinions I had
formed in the year 1827, in company with Professor Sedgwick, as
to the anteriority of all these quartz vocks with intercalated lime-
stones, to the Old Red Saudstone, or Devonian System ; and judg-
ing from the facts that such crystalline and sub-crystalline strata
reposed unconformably upon an ancient granitoidal gneiss, and
were flanked and surmounted by the ichthyolitic deposits of
Caithness, T cxpressed my belief that, although very imperfect
and difficult of absolnte determination, the fossils there found by
Mr. Peach were of Lower Silurian age.

At that time, my eminent and lamented friend, the late Hugh
Miller, had suggested theorctically that the quartzites and lime-
stones of the North Western Highlands might prove to be the
metamorphosed cquivalents of the Old Red series of the East
Coast; and, subsequently, Prof. Nicol has even endeavored to
show that these rocks may be the metamorphosed representatives
of the carboniferousseries of the South of Scotland! Both these
suggestions were of course opposed to my own belief, and as they
have been put forth by distinguished contemporaries, I have now
to show how my own views.have been sustained.

‘Within these few weeks, Mr, G, Peach has found, in the same
locality, (Durness), other and better preserved fossils, which have,
T rejoice to say, set the questio veraie at vest, as will be seen by
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the annexed note of Mr. Salter, who unhesitatingly compares these
remains with those known to Mr. James Hall, yourself, and other
North American Geologists, as oceupying the true Silurian posi-
tion of the calciferons sandrock and base of the Trenton Limie-
stones.

It is of course most gratifying to me to find that the general
views of succession of the rocks of my native Highlands, indicated
so far back as the years 1826-7,—opinions then formed irrespec-
tively of zoological evidences, and simply from the physical rela-
tions of the rock masses, should have been thus supported by fossil
discoverics.

North American geologists will, of course, have no diffculty in
understanding and admitting the conversion of Lower Silurian
sediments into quartz rocks, crystalline limestones, mica-schists,
chloritic slates, &c.; since their own eastern coast ranges exhibit
such phenomena, some of which have been described and mapped
by yourself,

‘Lo the geologists of the old country this determination is of
the decpest interest; for it gives them a key to unravel the real
age of large masses of the quartzites, limestones, chloritic aud clay
slates, mica-sehists and quasi-gneissic rocks (sometimes more
sometimes less metamorphosed) which occupy vast wild tracts of
the Highlands of Scotland.

The general order of the Scottish rocks is, therefore, pretty well
ascertained. The lowest known rocks are masses of granitoid
gneiss, on the upturned edges of which repose certain hard gritty
beds, and conglomerates, often of ared colour, which, in the early
days of our science, were confounded with the Old Red Saud-
stone. Now, however, that the existence of conglomerates at
different levels in the Lower Silurian rocks of the south of Scot-
land has been demonstrated, (See Siluria, p. p. 156-160,) the old
views dependent on the mineral characters only, have beeu
swept away. The lowest, indeed, of the conglomerates on
the northwest coast of the Highlands may pass for the Cam
brian Rocks of the Geological Survey. Then follows in an as-
cending order, the series of quartzites, mica and chloritic schists,
&c., with included limestones, representing in a metamorphic con-
dition the Lower Silurian sediments.

It is highly probable that the Upper Silurian rocks which ex-
ist partially in the south of Scotland, have no real equivalent in
the Highlands; since the metamorphic rocks above adverted to,
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are unconforizably overlapped by those conglomerates and sand-
stones which form the very base of the Devonian rocks or Old
Red Sandstone.

That great series is clearly exhibited on the north east coast
of the Highlands, and is made up of three subdivisions; viz, (a)
Lower Conglomerates and Sandstone, (b) Middle Flagstones and
Schists, with abundance of the well known ichthyolites, and (c)
Overlying Sandstones—the latter constituting the northern head-
lands of Caithness, and the chief hills of the Orkney Islands.

1 feel confident that this triple series represents in full, as I
have endeavored to show in my work, Siluria, the Devonian rocks
of Devonshire, as well asthe slaty rocks of the Rhenish Provinces
(including the Terrain Rhénan of Dumont.)

The experimentum crucis as respects Russia, was in fact settled
by the discoveries of my colleagues De Verneuil, and Keyserling
and myself, when we found the fossil shells of Devonshire and of
the gorges of the Rhine, in the same beds with the ichthyolites of
the Scottish Old Red ; many species being identical.

In turning to Ireland we lave there obtained evidences illus-
trative of the conversion of Lower Silurian rocks, as shown-by sec-
tions across the Connemarra Mountains, where a great succession
of crystalline limestone and quartzites, including the green Con-
nemarra Marble, having been observed to lic directly beneath
strata with fossils of the Llandovery Rocks (Middle Silurian), I
have had no hesitation in considering these altered masses to be
representatives of the Lower Silurian of other tracts.  (See Siluria
p- 108.)%

Again adverting to Ireland, the Survey under our friend Mr.
Beete Jukes has ascertained, that in the Dingle Promontory true
Upper Silurian Rocks, with both Wenlock and Ludlow fossils are
conformably surmounted by many thousand feet of hard chloritic
and silicious grits and schists (Glengariff grits), which represent
in my opinion the great mass of the Devonian Rocks. The pecu-
liatity, however, of the Irish section is that between these Glen-
garift Grits, and that which has hitherto been exclusively called the
0ld Red Sandstone of Ireland, there is a great hiatus; for the lat-
ter reposes on the edges of the former, and passes conformably
under the carboniferous deposits.

*Note~—1I examined this tract last year in company with Mr. Jukes,
Mr. Griffith and Mr. Salter. Mr. Du Noyer has ably mapped and delipe-
ated the country.

D
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This phenomenon, however, simply shows that a great break or
local change in the sediments, took place in the S. W. of Ireland
which had no .existence in the north east of Scotland, where the
Old Red or Devonian series is continuous.

T cannot on this occasion enter into questions of detail concern-
ing the localities where the Upper Silurian strata pass upwards
with perfect conformity into the Old Red or Devonian rocks,) or
indicate other tracts in Europe (notably in France and Spain)
where on the contrary the Upper Silurian is entirely omitted. In
regard to local dislocations, I particularly refer you to my com-
parison of the Old Rocks of the Thuringerwald and the Hartz.* I
will simply conclude this'letter by calling your attention to what
is now seen to be the truec method of comparing the Older
Palzozoic or Silurian Rocks of distant regions,

When that skilful and profound geologist, Mr. Barrande,. pub-
lished in the course of last year his most instructive essayy entitled
« Paralléle entre les dépots siluriens de Boheéme et de Scandinavie,”
he showed how with an agreement in generic characters of the
fossils of each Silurian zone, thus indicating a general harmony,
there was a great contrast in the species of marine animals in cach
of the countries compared. By applying this method in a differ-
ent sense, I may now say that when the Silurian rocks are viewed
in their extension through the same latitudes, a remarkable specific
agreement is clearly traceable. On the other hand the Silurian
fossils of Bohemia are in accordance with those of France and
Spain, or along another and distinet broad southern zone of the
same age.

The Silurians of Scandinavia are of the British and American
type. In making known the description of the Silurian rocks of
Norway by Mr. Kejereslf'1, I have recently shown how remarkable
is the persistence of the Lower Silurian types (even in species)when
these rocks are followed from Scandinavia into the British Isles,
and to how great an oxtent this resemblance of type is preserved,
even when the Atlantic s traversed, and that the same strata
1 the erust of the globe arc again met with in North America.
The occurrence in the south of Scotland of the Macluren magna
of Hall, of the Zsotelus gigas in Ircland, and of the fossils
of your calciferous sand-rock in our Scottish Highlands, are all
most satisfactory proofs that the order in Canada and the country

* Quarterly Journal, Geological Society, November, 1855,
f Journal Geological Society, about to he published.
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f cur kinsmen ig, with certain modifications, the same as in the
ancient realm of Caractacus.

Excuse this hurried letter, and wishing you as successful a meet-
ing as your labors and those of my other eminent friends in the
United States deserve,

Believe me to be,
Yours very sincerely,

RODERICK T. MURCHISON.
To Stz W. Locax.

NOTE ON THE FOSSILS BY J. W. SALTER, ¥.G.S.

The specimens previously sent from Durness were far from
<atisfuctory, and though clearly Palcozoic, could not be appealed
to as settling their true place. They might, indeed, have been
either Carboniferous or Devonian, although Sir R. Murchison had
offered strong geological reasons to lead us to suppose them to be
Lower Silurian forms. One cast in particular, which was at first
doubtfully regarded as a Auclurea, though it had a right-handed
curvature of the whorls, is now more properly referved to Raphis-
foma or Ophilete. And an Orthoceras present in the same beds
could not decide the case. Bui those lately collected by Mr.
Peach leave no doubt as 1o the true age of the beds, The prin-
cipal fossil will be particularly interesting to Canadian geologists
—Dbeing the same as one from the “ Calciferous Sandrock” of
Beauharnois, and which, Leing undeseribed, has received the MSS
name of Ophileta compacta. The genus is doubtful, and the fossil
is probably only asub-genus of Raphistome (Hall)—the species of
which have a wide umbilicus (bounded by a very prominent ridge)
and straight-sided whorls. This species in Canada grew full an
inch and a half wide, and had as many as six or seven whorls, flat
above, and with a sunk, apex, and a very broad and wide umbilicus,
<o that the entire shell is much attenuated, and the inner whorls
would easily break out, as in Mr. Ialls’s figure of O. levata, Pal.
4, 75 PL 8, vol. 1, fig 4. The whorls of that species are much
less carinate below, and tho wmbilicus not nearly so wide. 0.
compucta will be fully figured and described in a deeade of
the Canadian fossils—it is unnccessary {o say more of it here, It
is curious that the Euomphalus (Maclurce metfuting) which ac-
companies the Beauharnois fossil in Canada, is found also in the
Highland beds, with another thick whorled species.  Again, o
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species of Plewrotomarie, known in America in the Trenton
Limestone—the P. subconice (Hall)—comes so very near to onc
of our fossils, that it might well be only a variety of the species.
The Highland fossil has rather more numerous whorls, and per-
haps a broaderband.  The genus Oncocerus, so chavacteristic of the
Trenton Limestone, also oceurs, but of a larger species, with more
numerous septa than the O. comstrictum. As tho calcareous
beds in Canada frequently contain the fossils of more than one
sub-division of the New York series, it is not more than we should
expect, to find the above fossils associated in a single thick band
of limestone. It is most satisfactory to find, in the northernmost
part of Scotland, the representatives of the Calciferous Sandrock
and the Trenton Limestcnes—as in the South of Scotland, that of
the Chazy limestone.* And as the former repose upon a quartz
rock with abundance of fucoidal impressions, the suggestion is
obvious that such rock :ay, perhaps, occupy the place of the
Potsdam sandstone.

Nore.—DMr. C. Peach is now proceeding, at my special request,
to endeavor to collect more fossils, not only at Durness, but through-
out the Assynt and other tracts into which the same limestones

and quartzites extend.
JOWL Sarver.

DRESSING METALLIC ORES.
A more practical subject than the majority of those discussed
in this Section, was introduced by Prof. Silliman. This new
method devised by himself, appears fitted to effect a very import-
ant saving in labour, and if so it must greatly facilitate the work-
ing of our Canadiau mines, in districts where labor is dear and
not easily obtained. )
¢« Professor Siliman gave a brief description of a new
system of dressing Metallic Oves. The Professor said the object
of his remarks was to describe the general principle of a system
of ore dressing, devised and put in practice at the Copper Mines
of the Bristol Mining Company at Connecticut, under his own
direetion.  The main features of this system are the perfect sepa-
ration of the finer portions of the product of stamping and crushing,
commonly known as “Slime Ore,” from the coarser portions, with-
out the aid of sieves or screens,—the application of the well known
system of jigging directly to the stamped ore, which has hitherto

* The great Maclurea of Grivan, in Ayrshire, has been identified with
ihe M. magne (Hall) by Prof. McCoy.
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been incapable of this mode of treatmend. Theadoption of such

mechanical arrangements has yendered the whole process of ore-

dressing one continuous and self-sustaining system, in which |
human labor bears an exceedingly small ratio to the results ob-

tained, compared with any system hitherto devised. In this

system, the waste or refuse material is disposed of exclusively by

gravity and moving water, without handling, while the ove is

brought up to the highest mercantile percentage, however poor

the original ore may be, no appreciable quantity of ore escaping

as the waste.

The first of the above results is accomplished by the use
of a new and exceedingly simple hydrostatic apparatus, devis-
ed by Mr. Stadtmuller, Mining Engincer to the Bristol Mining
Company. (A model and sectivnal drawings of the apparatus were
here shown to the audience.)  The eflicient cause of the suceess of
this apparatus is the movement ol a current of water in an inverted
cone of iron, having an annular space surrounding an inuner eone.
The ore is admitied at the top, and is distributed over a conical
surface 1o meet the ascending current ol water, which is so ad-
justed in volume aud force by a proper valve, and by a niee pro-
portioning of the parts, that all the finer and more muddy pertions
of the ore are carried over the upper lip of the apparatus, while at
the bottom escapes, with a more forcible current of water, through
an adjustable orifice, all the coarser ore and metallic practicles
These ave certainly free from all slime, and are dressed upon a
continuous arrangement of self-acting jiges, and ave carried im-
mediately to a pereentage suitable for market. The proportion
of the ore, (about one half;) which escapes at the upper portion
of the hydrostatic cone, is treated by alternate subsidence in large
conical vats, the denser portions from the bottom of which are
dressed upon Bradford’s ore separators, (a pan af copper having
the reciprocal motion of the miner’s shovel,) which have been
found, whea served with only the class of ores properly adapted to
them, admirably successful and cconomical. The ores, too fine
or small in size for the separator, ave treated upon a large conical
table of circular form, with a very gentle current of water spreads
in athin sheet over the table, thus clearing the last traces of
ore from the finer particles of sand with which they are mingled.
This paper was illustrated by models and drawings, and by
samples of the ore thus dressed, shewing ina very decided manner
the beauty and efficiency of the system.
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SUB=DIVISION OF THE LAURENTIAN ROCKS OF CANADA.

Hitherto these ancient and highly metamorphic rocks have
been regarded by geologists as an inextricable mass of confusion,
Sir W. E. Logan has set imself {o unravelling their intricacics,
with a patient perseverancee of which hardly any other geolomst
is capable. A summary of his results was presented in the fol-
lowing manner :—

“ 1 have already indicated the probable separation of
the Laurentian rocks of Canada into two great groups: that
characterized by the presence of much lime and that without ; but
from recent investigation, the result of which has just been reported
to the Canadian Government, it appears to me almost certain that
the former of these two great groups will be eapable of subdivision,
and that some of ils bands of limestone, with their associated strata,
are of suflicient importance to be represented separately on the
map. Iaving followed out one of these hands of limestone through
all its windings, for a distance of cighty miles, the object of thc
present paper is {o exhibit to the Section its geographical distri-
bution, and the forms it presents in the physical structure of the
region which it characlerisex. What at fivst appear to be two bands
of thesc limestones, emerge from heneath the Lower Siurian series
in the township of Grenville, on the Ottawa, and run into the
interior parallel to one anothier, siriking NN L They arc about
two miles separated from one another, and both, with the gneiss
between, dip in one divection, whichis NNW, at angles varying
from about 5010 70 degrecs.  \ttaiving the rear of the township,
a distance of about ten miles, the two bands unite, and are found
really to constitute bul one, the thickaess of which, as far as 1
can make it out, is from 300 to 1,000 fect. Tt is plain from this
distribution that the limestone is part of the out crop of an undu-
lating sheet, the ridges of which have been worn down.  But in
the horizontal section of an undulating surface, similar forms in the
distribution of the vim, may be derived from the autitlinal or syn-
clinal part of the undulation, and as the dips on the opposite sides
are both onc way, it is a question o which part the area belongs,
Within ashort distance of the eastern side of the limestone, in fact,
touching it in one place, an intrusive syenite males its appearance
belonging to & mass which occupics about 30 square miles in the
townships of Grenville and Chatham, and runs to a point in
Wentworth. The intrusion of such amass of igneous vock as this
can scarcely fail 1o have had a considerable effect in modifving the
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attitude of the strata which surround it.  The crystalline condijion
of the syenite shews that it was slowly cooled under great pressure,
and we cannot now say whether it was a deep-seated part of an
outburst which reached the surface, as it was then constituted, or
whether it was originally overlaid by masses of gneiss and limestonc,
which have since been worn away. In cither ease the probability
is, that it would give to the strata now surrounding it, an anticlinal
ferm. Tt seems probable, therefore, that the western dip, belong-
ing to the eastern band of lunestone, where it approaches the
syenite, is 2 true one, and that the form between the bands is
synclinal.  This appears to be corroborated by the fact that where
transverse valleys oceur between them, the wearing down of the
intermediate gneiss widens the caleareous bands, particularly the
cast one, and narrows the interval,

The calcarcous sheet having thus the form of a trough,
the western dip of the western out-crop must be an over
turn; and two spurs of the rock which point to one another,
the one turning south from the western belt, and the other
north from the eastern, must constitute a subordinate anti-
clinal, Without rcference to wminor corrugations, the general
form of the arca would be that of two troughs joined together,
each about a mile and a half wide, with an overtwrn dip on the
west side, the one trough running north and south, and the other,
as far as unconcealed by the superior fossiliferous strata, south-
south-west and north-north-east. The opposite sides of this cal-
careous trough run into two valleys, which unite at its northern
extremity., But though the limestone then crops out, the valley
continues northward into Harrington, and after a short interval
shows an isolated patch of imestone of about a mile and a half in
length, by a mile in breath, possessing, of course, a synclinal form.
Beyond this, the valley splits into two, and while one branch runs
rather north of N, E,, the other turns N, of E. Kacn of these
valleys is paved with limestone, the distribution of which shews a
continuation of the synclinal form, with a bend more to the east-
ward than afore.

The calcareous band on the western side has been traced
to the north boundary of the township of Harrington, whence
it crosses into Montcalm. It there appears to turn to the
westward, but it has not yet been farther accurately -examined.
The eastern branch has been followed for between six and seven
miles into Wentworth, when it appears to turn upon an anticlinal
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axis, and proceeding in a bearing S. &, W, for seven miles, it
attains the southern boundary of the township, close upon the east
side of the northern prolongation of the intrusive syenite. It runs
in the same bearing for about 3 miles along the eastern side of
this into Chatham, and becomes deflected to the S. E. by the
main body of the syenite, to which it runs parallel for about three
miles. It then folds upon the axis of a synclinal, and running N.
N. E. for upwards of five miles, returns into Wentworth, whera it
gradually bends round more to the eastward, and in about five
miles reaches a position in the Gove of Chatham. It here folds
over upon the axis of an anticlinal, and turning S. 8. E. it main-
tains this course for about cight miles, in which it crosses into the
Seigniory of Argenteuil and reaches the vicinity of Lachute,
where it once more bends upon a synclinal axis, and proceeding
castward for about a mile, plunges under the Potsdam Sandstone
and is lost.

In the winding course derived from the plications of the
strata, the limestone usually presents a valley on the geogra-
phical surface; but to the west of all the folds that have been
described, a bold ridge of gneiss runs from the front of Greuville
to the rear of Harrington, the distance being about 20 miles and
the bearing N. N, E. On the west side of this ridge, about mid-
way of the length, there are two areas about five miles long and
broad, presenting the forms of valleys, which are underlaid by
limestone, so distributed as to render it probable that they are two
outlying parallel troughs joined together, belonging to the same
calcareous sheet as the one described. There would thus be four
main synclinals and three main anticlinals, and the breadth they
occupy altogether is about eighteeen miles, giving about four and
a-half ‘miiles ‘for the breadth of each undulation.

Bands of dolomite sometimes accompany the limestone,
which is often interstratified with bands of quartzite. The
quattzite appears to ‘be heaviest near ‘the junction of the
limestone and gneiss, becoming thinner and less frequent as
we recede from the calearcous rock. The greatest mass of
quditzite met with, had a vertical measure of 400 feet, and it was
in stratigrapliical position beneath the limestone. The quartzite
and the gheiss on each side of the limestone are often very thickly
studdéd with garnéts, and in some cases-the aggregation- of these
is 50 close as to constitute a granuiar garnetrock. In the Gore of
‘Chatham a band of limestone about three:fourths of a mile to the
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north-west of the one described, has been traced running paralle
with it for seven miles. If the form which has been attributed to
the first band be correct, the second would overlie it, with a great
mass of gneiss between. A third band of limestone occurs about six
miles north of the second; this has been traced for about four miles
running east, which would be nearly parallel with the bearing of
the second. In this bearing it has not yet been followed farther
than to within a short distance from the line between the Seig-
niory of Avgentenil and the township of Abercrombie, towards
the rear of both.

Continuous exposures of limestone have been met with on
the west side of the Riviére du Nord at St. Jerome. They
have been followed for two miles with a north bearing, and the
strike of the stratification between Saint Jerome and the rear of
Abercrombie, is such as to make it probable that the St. Jerome
rock will ultimately prove to be a part of the third band. A
feature common to both localities is the occurrence immediately
near the limestone, of immense masses of lime feldspar. North of
the Argenteuil band, eight miles, examined across the stratification,
consist almost entirely of it, in the form of labradorite, of which
masses of the opalescent variety are in some parts enclosed in a
paste of the mineral without any play of colors, these feldspa:s
are accompanied with hypersthene and ilmenite. This felspar
rock is abundant at St. Jerome, and its stratified character is con-
spicuously displayed, the beds running parallel with the limestone,

Mr, Hunt has traced a band of crystalline limestone for eleven
miles, running diagonally across the township of Rawdon in a
north bearing, On the west side of this, lime-feldspar forms the
great bulk of the rock exposures for twelve miles across the
measures, and shows a well-marked stratification, It appears
probable that the Rawdon calcareous band is the same as the St.
Jerome band, and that a synclinal axis exists between the two, the
turn of the calecareous band on which is covered up by the fossi-
liferous rocks to the south.

In Chateau Richer below Quebec, a band of limestones occurs
about a mile from the fossiliferous deposits, and to the northwest
of it lime-feldspars present, a breadth of eight miless On an
island near Parry’s Sound on Lake Huron, Dr. Bigsby observed
the occurrence in situ of the opalescent variety of labradorite, and
the name of the mineral reminds us of the existence of the rock
beyond the eastern end of the province. It thus appears probable

E
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that a range of rock will be found winding irregularly from one
end of the province to the other, of sufficient importance to au-
thorise its representation by a distinct color on the map, and a
distinct designation in geological nomenclature.”

THE DEPOSITION OF NATIVE METALS IN VEIN FISSURES, &O., BY
ELECTRO-CHEMICAL AGENCY.

Prof. Chapman, of University College, Toronto, brought for-
ward at considerable length his views on the origin of native
metals in vein fissures, These views are at variance with those of
the majority of chemists and geologists, at least in their applica-
tion to the copper deposits of this continent. We give, therefore,
an extended, and we believe faithful statement of Prof. Chapman’s
views from the Gazette.

“From the known fact that solutions of various metailic salts
may be decomposed by voltaic agency, and the metal obtained in
the simple state, it has long been a favorite theory with many
geologists, that depositions of native metals, in veins, &c., are due
to a similar cause. That snch may be a perfectly legitimate con-
clusion in many instances, I am quite ready to admit; but, in
applying this view to any particular case, it is necessary, unless
the explanation is to be regarded as a mere theory of convenience,
that certain collateral circumstances be not altogether excluded
from consideration. If these circumstances oppose themselves to
our theory, and remain by it altogether unanswered ; nay, if but
a single well-proved fact withhold its concurrence from the con-
ditions demanded—surely it is more consistent with our obliga-
tions to scientific truth, that we abandon the theory at once—
however plausible in itself, and however convenient in its appli-
cation—rather than attempt to maintain it by keeping these op-
posing conditions out of sight, or by wilfully ignoring their value.
Now, my object in the present brief communication, is simply to
bring before the notice of the Section, certain facts, experimental
and otherwise, which appear to me to prove most incontestibly,
that, in nine cases out of ten, the so-called electro-chemical theory
as explanatory of the organ of native metals in veins, is entirely
fallacious.

We will take the case of native copper, under its known
conditions of occurrence in the Lake Superior Distriet and
other parts of North America. The electro-chemical theory is
constantly being brought forward in explanaticn of this particular
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case. As the copper is here, nominally, in intimate association
with vast masses of erupted trap, it might naturally be inferred
that the presence of both trap and copper was equally due to
jgneous action; or, where the copper occurs in small strings and
arborescent masses apart from the trap, to a modification of this
action, in volatilization and subsequent reduction of chlorid of
copper or some other volatile compound. But the upholders of
the electro-chemical theory, find these views apparently too simple
for their approval. It is very possible that the copper may have
originated by some other agency ; but the following facts will, I
think, shew that this unknown ageney was not the electro-chemi
cal principle, whatever else it may have been. The copper is
very constantly found in the interior of zcolites or cale-spar; or
surrounding crystals of the latter substance in such a manner as
to shew that the cale-spar was solid before the solidification of
copper—the copper often presenting the most sharply-cut impres-
sions, even to the minutest stri of the crystals of the calcareous
spar. I mention this well-known condition of occurrence first,
because it is commonly referred to as atfording a strong proof of
the deposition of the copper according to the electro-chemlcal
theory, although nothing can really be more fatal to its reception.
The conditions of occurrence just alluded to, may, in the estima-
tion of svme, disprove the igneous erigin of the copper ; but equally
do these conditions disprove its origin according to the other
view. In the first place, it must be remembered that the zeolites;
and carbouate of lime also, are non-conducting bodies ; and hence
that no deposition of metal can be made to take place upon them,
by the electro-chemical process, unless their surfaces be first coated
with graphite or some other conducting substance. This may be
readily shown by the simple method of ascertaining the conducti-
bility or non-conductibility of mineral bodies employed by Von
Kobell. The substance under examination is to be placed in a
solution of sulphate of copper, and touched by a slip of zine, or a
plece of zin¢ bent into a kind of tongs may be used to hold the
wineral. A deposition of metallic cgpper will rapidly take place
upon conducting bodies, such as pyrites, galena, graphite; an-
thiacite coal, &ec., &c.; but not upon non-conductors, as quartz,
the felspars, garnet, cale-spar, malachite, and other similar minerals.
This fact, when forced upon the attention of those who maintain
the electro-chemical theory, has been allowed to be “an objection” -
but that is not the proper term. It is an insuperable obstacle—
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nothing less—to the legitimate adoption of this theory ; and until
it can be satisfactorily explained away, to attempt to account for
the origin of the copper by reference to the principle in quest'on,
is surely, to say the least, a mere waste of words. A few other
objections to this electro-chemical hypothesis may be briefly
touched upon. This hypothesis exacts necessarily a solution of
the copper in some form or another.

Now, many of the minerals associated with these copper deposits
—carbonate of lime, for insta:ce,—are readily altered by immer-
sion in cupreous solutions ; whereas the crystals of carbonate of
lime actually occurring with the copper, as well as those met
with in its immediate neighborhood, exhibit no appearance of
alteration, but retain on the contrary, their white color and
original surface condition. By placing these same crystals for a
short time in a solution of sulphate of copper, they become con-
verted at the surface into malachite, or into a copper carbonate of
similar aspect, more especially if the solution be kept at a mode-
rately elevated temperature. Again, if the encrmous deposits of
Lake Superior originated in this manner, might we not reasonably
look for the presence of vast secondary products, the results of
the chemical decompositions which must necessarily have taken
place. 1t is asking almost too much to assume that these second-
ary products may, from their solubility, or from other causes,
have entirely disappeared, without leaving behind them very
manifest traces of their former presence. But, yel again, if we
assume this origin for the copper, we must necessarily assume also
that the cupreous solution came from above: that it is to say,
from an overlying, not from an underlying source; as otherwise,
from the filling up of the fissures, the supply would quickly have
been cut off. This involves manifold difficulties of an easily ima-
gined character.

My object, in the present note, is not to propose theories in
explanation of the origin of these copper depusits, but simply to
shew that if one of the hypotheses already advanced with this
view—that which attributes the larger copper masses (in inthnate
association with the trap) to direct igneous action, and the smaller,
ashorescent and more distant masses to gaseous emanations as
sreviously explained—be not free from difficulty ; the other, or
so-called electro-chemical theory, is, in the cases referred to, abso-
lutely untenable; and, amongst other reasons, chicfly for this,
namely : that the deposition of the copper on non-conducting
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bodies is opposed to all known principles. It is to be hoped,
thevefore, that those who still feel inclined to adopt and maintain
this theory of convenience, will not forget to enlighten us as to
the cause of the pecunliar departure from known laws exemplified
in the cases under review.”

QUESTIONS CONNECTED WITH THE SALTNESS OF THE SEA.

A second paper by Professor Chapman, related to the use of
the Saltness of the Sea. This is a subject of which too narrow
views should not be taken, since it is casy to perceive many im-
portant uses secured by the substances held in solution in the
ocean. Professor Chapman brought forward an interesting ex-
periment, illustrative of the eqnal diffusion of this saline matter,
wnder circumstances unfavourable to transference of the waier
itself; and leading to the conclusion that one important conse-
quence of the saltness of the sea is the regulation of the rate of
evaporation from its surface.

“1t is a current opinion that, in consequence of the surface of the
sea becoming salter and hence heavier by evaporation, a down-
ward motion of the surface water necessarily takes place; and
hence Lieutenant Maury’s hypothesis that the sea is salt in order
to produce circulation. Some time ago I suggested another object
in explanation of the saltness of the sea, viz, : that the sea is salt
in order to regulate evaporation. The greater the amount of salt,
the slower the evaporation of the water,—and the reverse: so
that, if by any easily conceivable cause, or combination of circum-
stances, the rormal degree of saltuess becomes either increased or
diminished—a kind of self-regulating force is set up to resist the
continuation of the abnormal action, until time restore the balance.
Bven leaving out of consideration the equalizing effects produced
by the accession of fresh water to the surface of the sea by rain
and rivers, it seemed to me that the principle of diffusion was in
itself suflicient to prevent the sinking of the water thus affected by
cvaporation ; or, at least, to prevent the sinking of this water fo
any extent.  But how to prove the point.  The fact that the salt-
ness of the oper : v was substantially the same at considerable
depths and at tt = rface, says nothing ; as it would necessarily
foltow, that for every heavy particle of water that sunk, a lighter
particle would rise up to supply its place; and hence the com-
position of the water would be kept mniform, withont the prin-
ciple of diffusion being in any way required to explain the phe-

~
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nomenon. After some consideration I adopted the following
method, as one sufliciently trustworthy to afford an answer to the
question under review :—I procured a leaden pipe one inch in
diameter, and bent into the form of the letter U:each upright being
about thirty-nine inches in height, and the connecting piece at
the bottom rather more than twelve inches long. This I filled up
to about an inch on cacl side with a solution of common salt
in rain water (the salt being present to the amount of 3.786 per
cent.,) and then I carefully closed one end, leaving the other end
open, but protected from dust by a cone of silver-paper fised on a
bent wire, and so arranged as not to prevent evaporation. The
per centago of salt (3.786) was carefully ascertaineld, and the appa-
ratus left in an unoccupied room, the window and door of which
were kept almost constantly opeun, in order to promote theevapora-
tion of the solution as much as possible.  After the lapse of about
three months, (April 18 to July 14,) portions were taken from
each end of the tube, and from the connecting picce below, (a
small orifice being made in this;) and the amount of salt in each
portion was accurately determined. Now if the principle of dif-
fusion had not been brought into play, it is evident that the solu-
tion in the open limb of the tube ought to have been stronger
than that in the closed limb, although, by the cireulating process,
the amount of salt at the top and bottom of the former might have
been alike ; and, again, it will be equally evident that if the prin-
ciple of diffusion were brought into play, the supposed sinking of
the surface solution, as the result of evaporation, must bealtogether
imaginary. Six separatc determinations, two from each of the
three portions of the tube, shewed a per centage of salt essentially
the same. The following table exhibits the results obtained :

Solution. Am. of Salt. Yer ct'ge
of salt.

A. From the top of the open limb,.. 302:261.. 11-59... 3-030..

1 { B. From the bottom of the same,.. 300-24... 11-51... 3-835..
C. From the top of the closed limb,. 288:G0... 11-055.. 2:831..

S A. TFrom the top of the open limb,.. 264-84... 10-16... 3'837..

2 ! B. From the bottom of the same,.. 290-10... 11-12... 3-833..
C. From the top of the closed limb,. 306:66... 12-%5... 3-832..
These experiments justify us, I think, in assuming, that owing
to diffusion, the surface waters of the sea do not become heavier
than the lower strata simply by losing water by evaporation. It
is quite true, that under the influence of evaporation a lowering
of temperature may take place, and that an upward and down-
ward circulation, o a certain extent, may in this manner be pro-
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duced® ; but the same reasoning will apply to bodies of fresh-water,
—and hence the object of the salt in the sea remains still unex-
plained.  In conclusion, thercefore, Ifeel justified in expressing my
sustained belief, that the theory which I have proposed to account
for the saltness of the sea is worthy of our acceptance ; this theory
being, that the sea is salt, essentially it not principally, in order to
regulate evaporation.
NEWER PLIOCENE FOSSILS OF THE ST. LAWRENCE VALLEY,

by Professor Dawson.  The olject of this paper was in the first
place to notice several fossil shetls recently found by the anthor and
others in these deposits, and which did not appear to have been
previously observed. The species mentioned were :—

Natica Heros, Say, - - - - - Beauport.
Natica Grenlandica, Beck, - - - - do.
Fusus tornatus Gould, - - - - Montreal,
Fusus harpularius, Couthoy, - - - -

Rissoa minuta, - - - - - - Montreal.
Turritella, (Yike erosa,) - - - - - Beauport.
Bulla oryza, Tott, - - - - - Montreal,
Spirorbis sinistrorsu, Montagu, - - - tdo.

Univalve, (perhaps Menestho albula) - -

Most of these are shells now living on the Atlantio
coast of America, north of Cape Cod, and some of them
ranging very far nortb. The paper then referred to the
distribution of the various kinds of drift in the vicinity of Mon-
treal, and to the counditions of the sea areas, in which the shells
and other marine animals of the Newer Iliocene period existed
in the St. Lawrence Valley. “Good evidence exists of a sea
beach on Montreal Mountain, at an elevation of 470 feet above
the sea.  The sea area corresponding to this beach must have ex-
tended to the Laurentide hills and the escarpment of Niagara,
and communicated freely with the ocean on the east. On the
other hand there are lower shores of the same period only 100
feet above the St. Lawrence. These must have belonged to a

¢ It shonld be stated that no intermixture could have taken place in
the closed limb of the apparatus described above by ascending currents
produced by uncqual temperatures, as the temperature of the lower
portion of the closed tube was kept purposely lower (or at least prevent-
ed from hecoming higher) than the upper portion by means of a damp
rag permancntly attached to it.
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very narrow prolongation of the present gulf of St. Lawrence.

The conditions of ¢l mate, ice, drift, &, correspouding to these
different shores must have been very diverse.”

Again, in the stratified drift, it is possible to recognise, within a
few mcllea of each other, a bed containing deep-sea shells, and
another containing species that are lltmml; these sea bottons
corresponding to different levels of the land. Tt is evident that
any conclusions with reference to the climate indicated by the
marine fauna of these suceessive beds of marine detritus, must
take into account these fluctnations of the sea level, and the
changes in animal life consequent on them. Taking these into
account, positive and reliable results may be attained ; and the
stady of such districts as the St. Lawrence valley may be made
to contribute toward the clucidation of the cond:tions of life in
older formations.”

NORTH AMERICAN LAKES.

The fluctuations of level of the American lakes, have often
formed a subject of inquiry and speculation. They were brought
before the Association by Mr. Whittlesey. «These fluctuations
presented three distinet features.  There was first the general rise
and fall, extending through a long period of time ; then the annual
rise and fall which occurs regularly within a certain period of each
year, and which he styled the annual fluctuation ; then there was
the third, a local, fitful, and irregular oscillation, lasting sometimes
from three to five minutes, and varying in duration from one to
twenty-four hours. He had no dlﬂu,ulty in explaining the general
rise and fall of the lakes, as they were merely the reservoirs for
the drainage of the country of the surplus water, which passes
thence by the St. Lawrence as a general opening to the sea.  Mr.
Whittlesey read a variety of statistics in reference to the range
and extent of the two first named fluctuations, and said he was
unable to find in these, or in the examinations he had made, any
confirmation of the popular belief that there is a seven years rise
and fall of water in the Lakes. Tle then directed attention to
cause of the third phenomenon—the irregular fluctuations which
oceur without any particular known cause.  Although these pulsa-
tions, as they might be termed, were the first to aitract notice, they
were the last to have received any attention. They occur in all
conditions of the atmosphere, but whether produced by electro-
magnetic influence or not he could not say, although be thought
it not, unphilosophie to look in that direetion for their cause.”
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SUCCESSION OF IOSSILS IN BRITISH ROCKS:

Prof. Ramsay presented an elaborate paper on the succession of
life in British rocks, illustrated by a diagram exhibiting the num-
Dber of species and genera of fossils in each formation, and the
number common to each pair of successive formations. Thesub-
ject is a large ong, even in the facts relating to a single limited
area. It isstill more difficult it weattempt to extend our
view to the world; and in reasoning on the facts attained,
defects in the data appear at every step. Above all we are as yet
quite uncertain as to the relative value in point of time of geolo-
gical formations, or of the intervals which may separate then,
nor do we know the proportion of species lost and preserved in
any one epoch. Prof. Ramsay, however, took a firm held of his
subject, and pointed ont some very remarkable facts indicated by
his comparisons of British formations.

« Professor Ramsay said the subject to which he intended to
direct the atteution of the Association was one which had
necessarily engaged the attention of Geologists ever since it be-
came an established fact that there was such a thing as order in
the superposition of strata, each formation being characterised by
its peculiar suite of organic remains. It was found that genera
and species had long snccession, and had several times been ex-
tinet on the face of the earth. It was an easy way of accounting
for this to supposc that cach great extinction was marked by
some great catastrophe which swept all clean from the face of the
carth, and then there ywas a new creation. Few geologists now
believed this, and some assert that as one species died out another
was created, so that had we all the links perfect there would be
found a gradual dovetailing—a perfect passage of one formation
into the other. The diagram before them he had constructed to
aid himself in investigating this subject. It was constructed
purely with reference to the formations in the British islands, and
the various fossils found in these various formations. But the
same general laws would be found to obtain, in a modified manner,
in other localities. The first division iu the diagram is the Slandeilo
flags, where we have the first development of organic life.  In these
we have twenty species and fifteen genera. Eight of these are
trilobites.  Apparently the succeeding Lower Silurian rocks rest-
od upon them with perfect conformity. There is no appearance
of a break in the series; yet we find only find five genera and
one species pass into the next strata, What was the reason

r
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for this extinction of species and the sudden appearance of a great
number of others, he could not say. e brought this subject before
the Association to hear, if possible, some suggestions as to the
illustration of this important question. In the Lower Silurian we
have 445 species and 150 genera; in the Upper Silurian 464
species and 150 genera, while 14 genera pass from the Lowerinto
the Upper, and 48 species. There is here a considerable link, yet
the break is remarkable, and is marked by strong physical uncon-
formity. In the Devonian we have 415 species and 131 genera.
There is apparently a much more gentle passage from the Upper
Silurian to the Devonian than from the Lower to the Upper Silu-
rian, yet only 8 species and 60 genera pass into the Devonian.
In the Carboniferous we have 1646 species and 302 genera.  The
passage from the Devonian to the Carboniferous is easy, yet only
58 species and 43 genera pass into this formation.  Ttis a remark-
able circumstance that therc is here a great decrease in the
development of life. In the Permian we have only 157 species
and 78 genera, while only 37 genera and 5 species pass from the
Carboniferous into the Permian. When we reach the bunter
sandstone formation we have no fossils at all in Britain, so that
there the break is complete. In the Keuper we have 18 species
and 15 genera. In the Lias 454 species and 129 genera; of these
there pass into the Oolite 62 genera and 6 species. In the Lower
Oolite we have 994 species and 224 genera, 89 gencra and 36
species of which pass into the Middle Oolite. The Middle Oolite
yields 107 genera and 264 species, and the Upper Oolite 130
genera and 218 species. From the Middle Yo the Upper Oolite
there pass 30 genera and 9 species, while 36 genera and 3 species
pass from the Oolite to the Cretaceous; 49 genera and 16 species
pass from the Lower Cretaceous to the Upper Cretaccous. In
the Upper Cretaceous times we have a great development of life,
viz., 1275 species and 314 gencra. In the Middle Eocene we
have 977 species and 274 genera. 'We have no Miocene in Bri-
tain. In the Pliocene we have 631 species and 202 genera ; and
from the Pliocene there pass 50 genera and 236 species to the
Pleistocene.  With respect to physical breaks in the foregoing
formations, the Permian rocks lie quite unconformably on the
Carboniferous, and the New Red on the Permian ; and thoughin
any one locality where the marine Cretaceous beds lie direct on
the Oolite, they appear conformable; yet the local occurrence of
intervening breaks in the Purbeck and Wealden beds shew the
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cnormous lapse of thme that Jay between; and it was argued that
between other strata similar lapses of time may have intervened,
possibly marked by the occurrence of great rivers, the deposits of
which have not been preserved. The most perfect sequence of
formations, even over large areas, was only a collection of frag-
ments.  Mr. Ramsay then referred at some length to the Glacial
Epoch. It was gencrally believed that the whole of the British
territory, if we except perhaps some of the mountains in the north
part, had been submerged during the Glacial Epoch. We find
marine shells of an Avetic type at 1,300 feet above the level of the
sea.  This of itself would not be a dehonstrative proof that our
country had a -cold climate during that time; but proof is quite
perfeet of glaciers having existed at that period.  He had recorded
it as his opinion that the chief causes of the extinction of species,
and of the changes of the species, in the different formations, were
to be found in the great changes in the physical geography, such
as large tracts of land being for a length of ‘time out of water,
and being again submerged; and also from climatal changes,
which might be due to changes in physical geography.”
FORMATION OF CONTINENTS.

A very remarkable paper was read by Irof. Pierce, on the
origin of the great lines of land and water on the surface of our
globe.  The author went back to the supposed fluid condition of
our planet, and attempted to show that the diurnal solar action
on a cooling sphere would establish a tendeney to the produc-
tion of lines of cleavage along great circles tangental to the arctic
circle, theso directions being actually those of the principal lines
of our cxisting continents. This view, though probably not
current with most of the geologists present, points to at least u
curious coincidence, which in its connection with the direction

of the carliest dry land and our modern coast lines, merits atten-
tion, :

“ Professor Pierce remarked thattlie principal lines of the con-
tinents were great circles, tangent to the polar circle. This was
especially the case with the coasts of the Pacific ocean. 1le
illustrated this on the terrestrial globe. He then pointed out the
same fact as regarded the eastern coast of Africa, the castern coast
of Hindostzn, the eastern coast of Adla, the castern coast of
North America, the western coast of IHindostan, the line of the
eastern Archipelago, the western coast of America, and (perhaps)
the weslern coast of Afvica.  Any one might perceive these
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remarkable facts Ly clevating the pole of the terrestrial globe
twenty-one and a-half degrees above the horizon and then caus-
ing the globe to revolve. The northern line of South America,
a portion of the coast of Aftica, a portion of the Central American
coast, most of the Pacitic Islands, d&e. weve portions of great cireles,
tangent to the tropics. Prof. Pierce said this scemed to indicate
that the sun had someting to do with the formation of continents,
Indeed the sun had very great influence even now, and when, at the
formation of the carth the mass was in a fluid state, the difference
of one or two degrecss might make all the difference whether
congelation should take place at one time during the day or not,
And the action of the sun, in allowing the mass to cool or grow
warm, to congeal or solidify, would cause a tendency to the for-
mation of lines of cleavage in the mass or crust of the ecarth.
These lines of cleavage were all that geologists required to enable
them to account for the formation of chains of mountains and
lines of coasts. The solidifying of certain portions of certain
continents would account for the formation of ocean currents.

PHYSICAL GEOGRAPHY OF AFRICA.

Professor Guyot read an interesting paper on the little known
aud hitherto apparently exceptional physical geography of Africa,
basing his conclusions on the discoveries of Barth, Livingstone,
and other late travellers.  We are sorry that we cannot give an
abstract of this paper.

DIRECTION OF THE CURRENTS OF DEPOSITION AND SOURCE OF
THE MATERIALS OF THE OLDER PALEOZOIC ROCKS.

Glimpses of large views on this subject have been given at
various times by Prof. Hall and his brother Geologists of the
Uhited States.  In the present paper Prof. Hall gave a large
extension to our previous conceptinns of the subject, assigning in
the furmation of mountains an influence to sedimentary deposition
which geologists have not bitherto attributed to it. Prof. all’s
view on this subject, may be overstrained, but it embraces ini-
portant general traths, not to be neglected in any attempt to
explain in detail the formation of our continents,

. ¢ He said that in treating of the clevation of inountains, sufli-
cient eonsideration had not been given to the distribution of the
material forming these mountain chains, in its unaltered condition.
All the materials they knew of were stratified, and had been
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iietamorphosed more or less, Ile proposed to occupy a few
moments in following the direction of the ancient currents, and to
show their parallclism with the mountain chains in the Laurentian
Mountains, north-east of them, which are nearly parallel to the
Appalachian chain.  The Geological Survey would show whether
these sediments were thicker to the eastward than to the west-
ward ; but hae thought the divection of the currents, which de-
posited the materials torming the Appalachian chain, was from
the north-east.  They had certainly good evidence from the fact
that the strata are of the same age, and are much thicker froin
the north-casterly direction than from the south-west, They
gradually thin in that direction, and, as he believed they were
deposited by water, the further from the source they would be
the thinner. They had reason to belicve that in the south-west
these strata were much thinner than in the north. Taking the
Iludson River group which consists of sediments stretching to
the south west, with a thickness of 1000 fect to the north cast of
us, it thins down to 600 feet in Pennsylvauia, and finally in the
Mississippi valley the thickness is not more than 100 feet. Pass-
ing from the Hudson river group and over a lapse of time, to the
Oriskany Sandstone we find the deposits trom the north east.
At Gasp6 the thickness is 7000 feet, in New York it is reduced to
a few hundred feet and the stata thin out in a westerly dircction.
The conclusion he had arrived at was that along these lines of
deposit where the greatest accumulation of sediment has been
made, and where we have the greatest clevation of mountain
chains, this merely coincides with the direction of the ancient
currents, and that the Appalachian mountain range has not been
more uplifted than the other portions of the country, or than the
plain between these and the Atlantic. In New York and Penu-
sylvania they gotto the Potsdam Sandstone, and, therefore, there
was no uplifting of any previously existing rocks before the Appa-
lachian chain. The folding and plication had commeneed at an
carly period—at a period before the upper Silwian Rocks were
formed, and we find these strata plicated and uplified and had
wetamorphosed in a considerable degree. We get no lower
than the Potsdam Sandstone in any part of the Appalachian
chain, and we can demonstrate that no lower mass has had any-
thing to do in giving us the elevation of this mountain chain.
The Prof. then referred to his examination into other formations
in confirmation of his hypothesis that elevating forces had not
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caused uplifting of these mountain chains.  On the contravy, if
there had been no folding and plication, this range of moun-
tains, he thought, would have been twice as high as they now are.

ORIGIN OF COAL.

Mr. Whittlesey who presented a paper on this subject, is in
this matter a sort of geological heretic, who maintains a view
long since exploded, and now not seriously entertained Ly
any geologist familiar with the decided proofs of vegetable
origin presented by all our beds of coal, even by those that have
Ly metamorphic processes Dbeen converted into anthracite,
Views of this character coustantly make their appearance in
Scientitic Associations, and are usually listened to with patience,
though regarded, in the words of one of the speakers on this
paper, as “ going backward in the progress of geological science.”

GRAPTOPORA.

A new genus of polyzoa, allied to the curious silurian fossils
known as graptolites, was charvacterised under this name by M.
Salter. There appears some reason, however, to believe that this
proposed new genus is identical with the Dictyonema of Prof. Ilall.

We were so unfortunate as not to hear the papers of Prof,
Tmmonus on the remarkable fossils recently found by him in North
Caroling, and by Prof. Hitchcock on the much controverted ques-
tion of the age of the Red Sandstone of Connecticut, nor have we
obtdined any detailed report of them.

GEOLOGICAL SURVEY OF GREAT BRITAIN.

On the last day of the Session, Prof. Ramsay gave a verbal
explanation of the mode of conducting this great survey. ‘The
American geologists present were very much interested in the
subject ; and spoke in terms of admiration of the thorough man-
ner in which the work is carried on.  Prof. Ramsay was requested
to prepare his remarks for publication. In the mean time, there-
fore, we do not publish an abstract, hoping to have the paper in
extenso for our next number,

GEOLOGICAL SURVEY OF MISSOURI.

Prof. Swallow followed Prof. Ramsay with an account of the
survey of this and the neighboring States. The principal feature
teferred to was the enormous extent of the coal fields in the West,
and the remarkable subdivision of parts of their margins into
isolated patches or basins.
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Several other important papers were on the list; but time
failled to read them, and they will probably appear in the pub-
lished proceedings of the Association.

SUBSECTION OF ETIINOLOGY AND STATISTICS, &o.

This was a vigorous off shoot from Section I3 ; and under the
able management of Prof Wilson, Prof. Auderson, and other men
of kindred spirit, entered actively into those great questions that
affect the natural history of Man.  The work of this section was
of great popular interest, and of no little scientific importance,
Tt will go far to rescue American cthuology from the opprobrinm
that has fallen upon it, in consequence of the crude and rash spe-
culations that characterise some receut publications on this sub-
jeet.  We can give but a few fragments indicating the topies thag
were disscussed.

The first paper in this sub-section was that by Mr. Lesley on
the word « Celt.” Tt was full of ingenuity and erudition ; but we
confess that, after all, we prefer to follow the ingerious author as
a guide in the complexities of the structure of coal fields rather
than in  philological niceties.  The paper, besides, is one that
cannot be reduced to the form of an abstract.

THOUGHTS ON SPEGIES,

No subject is of greater interest in Natural History than the
investigation of the real nature and limits of species, and no Ame-
rican naturalist is better fitted to grapple with it than Prof, Dana.
The following report does no justice to his argument.

According to Prof. Dana, and we think the view most philoso-
phical, our idea of a species should consist of certain cssential
properties common to all the individuals, and in the organic
world the power of invariable transmission of the properties; but,
whether in the inorganic or organic world, we should regard va-
riations within fixed limits as a law of every species under the
influence of external agencies. This view of species, and we
might indeed add any iutelligible view of the subject, leads inevi-
tably to the doctrine of the common origin of all the individuals
of any species capable of continuous reproduction.

“ Professor Dana said it might be well perhaps to examine the
question of species synthetically, comparing the results of observ-
ations with the utterings of science, and he proposed the three
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following questions:—1Tst, What is a species 2 2nd, Aro spe-
cies permanent ¢ 3rd. What is the basis of variations in species ?

And first he said, that the idea of a group whichis the com-
mon definition, was not essential, and indeed tended to confusion,
Looking first at inorganic nature they learned that each element
was represented by a specific amonnt or law of force, Thus taking
the lightest clement as a unit, oxygen would be found ex-
pressed by 8, and was of the same value in all its compounds,
The resultant moleenle was still equivalent to a fixed amount,
Ilence the essential idea of a species is that it corresponds (o a
specific amount or condition of centrated foree defined in the act
or Jaw of ereation. In the organic world the individual was
involved in the gern, which possessed powers of developement
to a completed result, and this also corvesponded to a measured
quota or specific law of foree, though there was no unit by which to
measure i, aud though there might be different kinds of foree.
The sume definiiion of a species wounld apply here, and thus
species was in the potential value of the individual whether one or
many existed, and the precise nature of the potentiality in cach
was expressed by its whole progress from the germ to its full
expansion,  2nd. As to the permanence of species, it was found in
the fnorganic world that the clement was always the same: oxy-
gen was always 8, and all nature was characterised by fixed num-
bers. This being so for inorganic nature, must be so everywhere,
for the priuciples which pervaded nature were not of contrariety ;
but of unity and universality. If the kingdoms of life were not
made from ti:¢ units which exhibited themselves in their simplest
condition—if these units were capable of blending, they would not
Le units, and life would be but a system of perplexities. Tt might
be seen, too, that the purity of species was guarded in natures
Both in the animal and vegetable kingdom, hybrids were
her aversion as far as yet observed. Least of all was it to be
expected that the law of permancnce, so rigid among plants and
the lower animals, should have its main exception in man. Yetif
there were more than one species of man, the number of species
must become indefinite by intermixture. It would have been a
clumsy mode of giving man the control in all the zones of the
earth, to have made him of many species capable of hybridization
in opposition to the general law of nature. It would have been
using for the propagation of the human race, a process which
produces impotence among animals. It is true that different inor-
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ganic species continue to form new units ; but it is not by inde-
finite blendings, but by a definite law ; and if such a law existed
in organic nature, it would also be in geveral an essential part of
the system, easy of discovery. DBut there were varia.ions in
speeies, though they could nesver extend to the obliteration of the
fundamental characteristics of the species. 1o substance could
be independent of any other.  The law of mutual sympathy was
one of the most universal in nature. The planets where moditied
by cach other, and one chemical substance by the other. Each
body had its own fundamental force, and the relation of this to
others was a part of the idea of the species ; and this process of
variation was a law of universal nature acting on the law of a
special nature and compelling the latter to reveal its qualitics.
This was one of the richest sources of truth which was open to
research, and hence we should not regard the individuals whick
were conspecific as constituting a species ; but each one, as an
expression of the species in its potentiality, and under some one
phase of its variations. The system of nature must be conceived
of as a system of units continmally adding to the number of re-
presentative individuals by self reproduction ; and all adding to
their vavieties by mutual sympathetic reaction.”

CRANIAL TYPE OF THE AMERICAN RACE.

The clever though not over scrupulous writers of the so-called
“ American School of Ethnology,” have built largely on the re-
searches of Dr. Morton, a man of great industry and ability, but
not fully aware of the use which would be made of the materials
he had collected.  Professor Wilson has been going over some of
Morton’s ground, and is surprised to find his general statemenis
not borne out by facts. The statements of this paper would seem
to show that the whole subject of American crania requires re-
investigation.

“ Prof. Wilson spoke on the suppesed uniformity of Cranial Type
throughout the American race, and recommended inquiry on this
question so frequently forced on the atlention of the Association,
and in the meantime not to come into collision with theologians ;
There was a great variety in forms of the head, colour of the
Tair, and the osteological structure of the human frame. It was a
question not only whether all humun beings agreed in form, but
whether they had always agreed ; and in order to that discovery
the search must be made in ancient tombs and tumuli. By
ethnologists of the American schuol important results had been

G
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built upon the ground of the observations made by the celebrated
Dr. Morton, and it was not to be wondered at that that gentleman
was taken as authority, for he possessed a scientific mind and was
a very careful observer. But, without disparaging that great
writer, he thought his deductions ought to be tested by farther
researches. The Doctor’s conclusion was that a universal type of
eranium pervaded all the American family, which he divided into
the two classes of Toltec and Barbarous, though he regarded the
division as intellectual rather than physical. The form which he
found to be general in the skulls of all these tribes was marked
by much greater breadth from side to side than from the frontal
to the occipital bone, differing in that respect from the European
and African races; and in the American races he found that the
forehead was not arched as in the others. All this had been rei-
terated by most subsequent American writers, and particularly by
Agassiz. Here the learned Professor read several authorities to
show the generally strong affirmation on the part of American
writers, of the unity of race throughout the Continent, always
with the same type. Now, in England he had paid a great deal
of attention "o the forms of heads found in the ancient tombs of
the old co utry and in Northern Europe, and had noticed the
shortness ¢ the longitudinal section in those heads, which, when
he came to this country, he wished to compare with the same
characteristic which he had believed was to be found in the Ame-
rican crania. He had therefore procured 2 number of Indian
heads, in the full expectation of finding thisform ; but was entirely
disappointed in the result of his investigation. He found very
fow of the heads of the type described by Morton ; yet so strong
had been the impression on his mind that it was long before he
became convinced that the variety was general. He had exa-
mined, however, in all twenty-cight heads, from the country south
of the Ottawa and north of Lakes Erie and Ontario, and of these
twenty-five essentially differed from the characteristics described
by Morton. It was true that Morton had examined two hundred
skulls, and he only twenty eight ; but taking Dr. Morton’s collec-
1ion even as it now existed, with all the additions since made to
it, there were in it ovly sixteen skulls of any one tribe. Therefore
his twenty-eight all coming from a small section of country, afforded
as good data to work from. However, Dr. Morton made an cx-
ception from his type of the Esquimaus, which he regarded as
analogous to the Mongols, though he admitted that philologically
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the Bsquimaux did not differ from the other American tribes, so
far as generalization could be made of so many different dialects:
He here pointed out a drawing of the skull of a Scioto Indian,
which he showed by quotations from the writers of Morton’s school,
was to be considered as the most perfect type of the American head.
1t differed from the heads of the modern Curopean inhabitants of
the country ; but it seemed to him to differ as much from that
of the northern Indians.—Besides, as the form of the northern
Indian differed from the southern Indian, it approached that of
the Esquimaux. The Seminole, again, as drawn by Morton, ap-
proximated to the Peruvian head, and differed from the accepted
type. He then gave several measurcments of heads, from Mor-
ton’s book, to show that even these did not bear out the theory
of Morton. He then mentioned a head found ncar Barrie, in
which the peculiar characteristic noticed by Morton—the flat
occiput—was so remarkable, that the skuil would stand better on
that than on any other side ; but this was so large a deviation
from other heads that it was in all probability an example of for-
mation by artificial means, which indeed he thought might pro-
bably be the cause of the peculiarities which had been looked
upon as ethnological, but were really archaeological facts. He
mentioned, moreover, that the pyramidal form, another great
feature in the heads observed by Morton, was most strikingly de-
valoped in the Esquimaux head.

CLASSIFICATION OF THE HUMAN RACE.

A further caution to this school was administered by Prof.
Anderson, who addressed the Section on this subject, with a view
of showing the importance of some com;,zehensible classification of
the varieties of the human race, in order to the correct observa-
tion of those facts upon which one school of ethnologists founded
their opinion that mankind consisted of several species, or of one
species planted in several centres of creation. ¥ To illustrate the
difficulties in the way of such classification, he mentioned that
Viréy divided the race into two species—the white and the yellow ;
the black and the brown. But he found all sorts of difficulties
in this classification. Take, for instance, the Arabians—the
purest of the Scwitic races—and hefound the Arab in one place
with light hair and blue eyes, while in the hot regions of the
desert the Arab very nearly approached the Negro. The same
changes occurred in the Hindcos and great Iranian races, as
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they descended from the mountains to the hot deltas of the
rivers and to the sea coast. This was also to be remarked in
Africa; so that the distinction into white and yellow, black and
brown, formed no really useful classification. Jacquenot spoke of
three species of men ; Dumoulin of eleven, of which the first was
the Celto-Scyth-Arab, the meaning of which he could not divine.
Colonel St. Vincent made cleven species; and Luke Bird, the
editor of the Ethnologist, sixty-three ; while Dr. Morton’s pos-
thumous works made twenty families, each of which the doctor
plainly looked on as a distinet species. These could not all be
right, Again, Agassiz considered that there were at least eight,
and perhaps a thousand centres of creation, though there was but
one species ; but there were many difliculties about that theory,
as it would require a new miracle of creation for each supposed
centre 3 and it was a good rule in physics not to allow new cre-
ations except where they were absolutely required. He conclud-
ed by saying that he thought the proper attitude for Ethnologists
to assume was to hold all theories as provisional, keeping them-
selves ready to be convinced by any new facts whenever they
appeared.

A lengthy exposition of the arrow-headed characters of Assy-
ria was given by Rev. Dr. Mecllvain; and a paper by Prof. Reid
was read, advocating the use of English as a universal language.
These papers we cannot do justice to in our remaining space, nor
do they properly belong to our field.

ANCIENT MINING ON THE SHORES OF LAKE SUPERIOR,

 Professor Charles Whittlesey read a paper on the Ancient Min-
ing Operations of Lake Superior. After describing the geography
of the copper region of Lake Superior, he said that throughout
the country indications appeared of mining operations carried on
by an ancient people. The works of these people were mere
open mines like quarries, never descending more than about thirty
feet below the surface. These mines had a peculiarity which dis-
tinguished them from all others, that the metal was found in
pure masses. These masses the ancient ininers scemed unable to
deal with, and they appeared ruerely to have sought for picces of
copper perhaps of 2 Ibs, weight, which they hammered out cold.
They seemed not to have known anything of the art of smeiting,
though that discovery seemed the simplest thing in the world,
since they made nse of fire to soften the stone, and so to scparate
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the ore.  When they got a large mass they used stone hammers
to break off the projections, They had no means of raising the
very large masses, nor had they any way of cleaing out the
water from the bottom. It secmed that the miners had been
accustomed constantly to throw back the rubbish into the mine,
so that there werec now no traces on the surface. These works
extended through one hundred or one hundre.l and fifty miles on
the south side of Lake Superior. Sometimes there were cavities
of thirty feet, as large as that room ; in other cases they made
excavations in the blufts, which were now occupied by porcupines,
bears, &c. The stone hammers employed were nothing but
boulders of green stonc or trap, having a groove round them, into
which a wythe was twisted. Some had no such groove, and
the mode of swinging them was unknown. Wooden shovels were
also employed, and spear heads with a socket. There were,
besides, tools like knives and chisels, all made of copper. Timber
bad also been found with hatchet marks on it. From these
marks he judged that the people who worked these mines had a
connection with the ancient Mexicans, known as Toltecs or Aziccs.
It appeared from the works of Squier and Davis on the Mounds
of Ohio, that in those places there hal been found tools which
would have made marks like those noticed on the timber found
in the Superior mining region. Again, the connection between
these inhabitants of Ohio, and the miners of Lake Superior seem-
ed to be established from this fact—tbat in the Lake Superior
mines alone were to be found pure copper, having specks of pure
silver in them. INow the tools found in Ohio were found to
contain these specks of silver, and it was evident that these tools
had been hammered out cold, because if they had been melted
the silver specks would have disappeared. Then the Spaniavds
on their arrival found the Mexicans in occupation of fortifications,
mounds and pyramids very much like those of Ohio. In this way
it appeared to him that a connection was traced between the peo-
ple of Mexico and the miners of Lake Superior. He considered
from a comparison of the trees found upon the tops of the trench-
es, and of the extent of the works, with the difficulties which the
winers must have had in werking them, that it must have been
1200 years since the mines were abandoned, and 500 more dur-
ing which they were occupied. His impression was that the
miners resided in 2 warm country, and came to work these mines
in the summer time, taking their prodnce home in the winter.”
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INDIAN PAINTINGS AND ANTIQUITIES.

¢ Professor Wilson read some remarks on the collection of Mu.
Paul Kane of Indian paintings and cariosities. He stated thab .
Mr. Kane had had opportunities of seeing Indian customs to an
cxtent possessed by very few, inasmuch as he had travelled for
five years through the north-west territory as far as the Russian
boundary. The paintings exhibited by Mr. Kane related to the
halt-breed tribes round the Red River; the Chippewas; the
Assineboines ; the Blackfeet ; and the Crees. He had also por-
traits of the Wallah-Wallah Indians, and Flat-heads. Among
theso was the picture of a woman whose head was reduced
almost to a disc with the edge presented to the spectator, toge-
ther with a child belonging to the same woman, going through
the process of head flattening. There was also among the curio-
sities exhibited, a skull of a Flathead, illustrating a subject of
very great importance, as bearing on the theories of Dr. Morton
as to the type of the American head. There was another portrait
of a distinguished Esquimauy, taken from that country where the
Esquimaux and the Red Iudiars meet together, and seemed to
blend, instead of showing that zaarked physical difference which
Dr. Morton supposed he had discovered between the Americans
and the Esquimaux. There was also a piece of carved ivory from
the extreme North-Western region, which struck him as having
a close conformity to Mexican sculptwres., If there were really
this conformity, it would have a great effect in establishing facts
with respect to race and migration from north to south. Other
objects consisted of pieces of slate cut into a double bas-relief,
having that singular admixture of natural objects, with grotesque
fancies, such as were seen in Gothic art of the fourteenth century.
- These objects were Babine pipes. In one of them the artist
showed that the had observed the ships, &e., of the Europeans,
and had reproduced these objects on his native pipe. This was
interesting, as showing how slight were the grounds upon which
some generalizations in archacology were made. There were
found in the Ohio mounds many pipes, deposited upon what were
considered by Squier and Davis as altars, and the sculptures on
these pipes were considered as establishing a certain degres of
civilization among the people who builé the mounds.  Yet these
Babine pipes proved that such objects might be produced by races
still remaining in a state little removed from the lowest barbarism.
He had been induced to make particular inquiries respecting
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these Indians, and he had ascertained from Mr. Kane that, though
possessing the aesthetic faculty to a high degree, as shown by
sculptuves, they were in other respects far below other tribes, who
were probably quite incapable of any such works of art. He had
oue other curious remark to make with respect to these Babine
Indiaus, for it appeared that in their customs of sepulture they made
a marked difference between the females and the males. The
female bodies were all scafiolded, being placed in a canoe and
then raised on a stage, while the male bodies were all burned.
These facts might serve as wseful indications to guide researches
into the guestion of the origin and migrations of the inhabitants
of the American continent. Ile had also been a good deal inte-
rested by the information afforded by Mr. Kane with respect to the
Tlatheads. He desired to know whether their custom of com-
pressing the bead into what seemed to be a degraded shape
was accompanied by any degradation of intellect. On the con-
trary it appearcd that these people were so superior to their
neighbors, as to be capable of making slaves of the surrounding
tribes. The flat head was considered a mark of aristoeratic origin,
and it was therefore prohibited to all slaves to give their children
this peculiar formation of the skall.”

LAWS OF DESCENT AMONG THE IROQUOIS INDIANS.

Mz, L. H. Morgan read a paper on this subject, describing the
singutar and complicated method of the descent of property and
titles among the North American Tndians, the inheritance always
passing by the female instead of the male line. “ He mentioned se-
veral causes, which might be considered to account for this peculiar
ingtitation ; but one was probably paramount—the desire for inde-
pendence, and the wish to prevent any family from becominy strong
enough to attain to sovereignty—a thing altogether alien to the
manners of the hunter state of mankind, and which had never in
fact been discovered among the Indjan inhabitants of the continent,
all of whom were governed by oligarchies maintained, but limited
in power by means of this form of inheritance, and by the confede-
racy of several tribes—a form of polity which existed everywhere
in North America—Mexico might be cited as an exception ; but
ifthe institutions of the Mexicans had been thoroughly investigated,
it wonld probably be found that they were identical with those
of the Iroquois. Iustitutions of this kind were remarkably per-
manent, and it wonld be very useful, in order to determine gues-
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tions in cthnology, to ascertain what other sections had had insti-
tutions of the same kind. Iie had ascertained that they existed
in south America, and in parts at least of the islands of the South
Pacific.”?

ETHINOLOGICAL SPECIMENS FROM TifE ISLAND OF ANEITEUM.

“ Professor Dawson communicated some facts collected by a
missionary to this Island, one of the new lebrides. The people
were of the Pupuan or Austral negro race, perhaps with some in-
termixture of the Polynesian.  Their colour a dark copper, titeir
forms undersized and slender, and the haiv erisp but round ovat
in its cross-section, and more smooth on the surface than that of the
European, with the internal fibrous structure very swrongly deve-
loped, and an intense brownish colour. It was trained by the
chicts in slender locks, bound together by vegetable fibre. He
mentioned some facts relating to the religious observances of
this race, apparently one of the most degraded on the globe.
Travellers and even missionaries often did great injustice to bar-
barous people, by representing that they worshipped objects, which
woere in fact merely symbols of the spiritual beings to whom they
rendered their devotion. Some tribes allied to these had even
been represented as having no religions ideas. ITis friend Mr.
Geddie, missionary in this island, had found on the contrary that
these islanders believe in a number of spiritual beings called
Natmasses, apparently identical with the Nats of Burmah, and with
the genii and demi-gods of other mythologies. One of these
superior to the rest had drawn up the islund from the depths of
the ocean when fishing. The others were the special deities of
particular places and objects. They were worshipped by means
of sacred stones. Some of these are picces of vesicalar trap in the
cavities of which the spirits were supposed to reside ; others were
of rounded, conical and cylindrical forms, due to weathering and
beach rvolling. Another object of veneration was the decayed
trunk of a tree, having a rude resemblance to the homan form,
and perforated by cavities apparently caused by decay, and in
which the spiritual essence was believed to reside. It was unne-
cessary to point oub the essential identity of this religious system
with the prevalent mythologies of antiquity, though the rudeness
of its applianess eorvespon le Twith the low state of civilzation of
the people.

He concluded by mentioning that these islanders apparently so
degrad d had abeady tecened a considerable amount of civiliza-
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tion ; a christian church had been organised among them, and he
had a copy of the gospel according to St. John, which was
printed from type set by them alone.”

BANK KOTE COUNTERFEITS.

# Professor Silliman read a paper on the means adopted for the
prevention of counterfeiting Bank Notes.

The first attempt of this kind was made by Mr. Syropian, an
American gentleman. Ilis plan was to print his note in colowrs,
between which there was no photographic contrast. He therefore
used for the print a blue of a bright colour, and a buff,
covering the whole ground, except where there were white spots
left for beauty or for the figures repiesenting value. This prevent-
ed photographic imitations, and to guard against the anastatic or
lithographic arts, he covered the whole face with an oleaginous
matter which left no chemical contrast. The great objection to
the plan was its want of beauty and its liability to spoil by finger
marks and dust upon the oily material. In fact nothing was so
good in an artistic point of view as carbon ink on white paper.
Mr. Syropian, therefore, next attempted to make use of cycloidal
lines drawn over the whole surface of the note, and printed in
red, using for the design a black ink, which was fugitive in its
character. The patent was for the use of two fugitive inks, the
black being more fugitive than the red. He could not praise
very highly this second experiment, for on holding one of the
notes to the window the black was found to be transparent. A
photograph made from this note was fair, not, however, good
enough to answer the purpose of a counterfeit ; but the great ob-
jection to it was that the black could be removed without removing
the red, and the red without injury to the black, whichk opened
the way at once to the counterfeiter. This Mr. Silliman illus-
trated by a great many changes which he had produced on
one of these notes. In this difficulty then what was to be done?
He held in this hand a note printed on a green tint, produced
by sesqui-oxyde of Chromium—an iuvention which originated
in this Province with Mr. Hunt; both colors here were un-
changeable by anything which the chemist had at present at
his disposal. At least, in practice, neither could be decomposed
without destroying the paper as well.  The usual plan of altering
bills was to wash out the figures and insert others; but here were
two colors both alike unmanageable. They were not so beautiful
as white and black; but beauty must be sacrificed to safety.

H
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While these notes were protected, therefore, against photographic
imitations by the reasons he had mentioned, the fact that both
inks were oleaginous, and that they presented no chemical con-
trast, made it impossible to subject them either to the anastatic or
the lithographic process.”

THE EXPEDITION IN SEARCH OF FRANKLIN.

On the closing day of the Session, the other sections were al-
most deserted, owing to the desire of members and others to lis-
ten to some remarks on this subject by the celebrated Arctic
explorer, Dr. Rae. 'We postpone the publication of these, hoping
to have a full report of them for our next issue.

It only remains, in closing this notice of the Association, to say
a few words on the Genera! Meetings and evening entertainments.
‘We have already mentioned the opening meeting. The other
general meetings were occupied with routine business, with the
exception of one devoted to tl.e address of Prof. Hall, the retiring
President. This address, a long and able paper, related chiefly
to the generalizations at which its author has arrived as the cesult
of his protracted and successful labours in American geology.
Its length and importance preclude any atiempt to introduce it
here. The closing meeting atforded an opportunity for the ex-
pression of much mutual good feeling, well worded on the part
of our American guests, and well responded to by the vepresenta-
tives of Canada and Great Britain. Ve have rarely witnessed
anything of the kind in better taste or more agreeable.

During the week of the meeting, private entertainments of the
most pleasant and intellectual character abounded. Scientific
men are usually good talkers, and easily entertained. A public
entertainment was given, on the second evening of the meeting,
by the Natural Iistory Society. Its more prominent features
were an address by the President of the Society, and a popular
amplification of Prof. Hall’s address; but its real essence con-
sisted in the free intercourse and mutual introductions of members
and their friends. An excursion to the beautiful island of St.
Helen occupied Saturday afternoon. A second entertainment
was given by the McGill College, in Burnside Hall. As became
a collegiate re-union, it was marked by a quict and scientific tone,
but we have reason to know was quite as agreeable to the scien-
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tific strangers as any of the others. The closing evening was
distinguished by a civic entertainment, affording an opportaunity
for a more full display of local oratory and fashion than any of
the others. On Thursday, a charming excursion was organized to
the rapids of the St. Lawrence and the localities of interest in
their vicinity. Tastes differ, and these recreations of Science
were as different as tastes; but, each was eminently suceessful
in its own way.

ARTICLE XXV.—On the Varieties and Mode of Preservation of
the Fossils known as Sternbergice. By J. W. Dawsoxw, F. G. S.

The fossils which have been named Sternbergiz and sometimes
Artisie, are usually mere casts in clay or sand, having a trans-
versely wrinkled surface, and sometimes an external coaly coating
and traces of internal coaly partitions, They are found in the
coal formation rocks of mest countries, and very abundantly in
those of Nova Scotia. Until the recent discoveries of Corda and
Williamson, they were objects of curious and varied conjecture to
geologists and botanists, and were supposed to indicate some very
extraordinary and anomalous vegetable structure. They are now
known to be casts of the piths or internal medullary cavities of
trees, and the genera to which some of them belong have been
pointed out. Many interesting truths with respect to them, both
in their geological and botanical relations, still, however, remain
to be developed ; and in the present paper I propose to offer some
further contributions toward their history, and the geological in-
ferences deducible from it.

In a paper communicated to the Geological Society of London,
in 1846, to which Professor Williamson, in his able memoir in
the Manchester Transactions,* assigns the credit of first suggesting
that connection between these curious fossils and the conifers,
which be has so suecessfully worked out, I stated my belief that
those specimens of Sternbergiee which oceur with only thin
smooth coatings of coal, might have belonged to rush-like endo-
gens; while those to which fragments of fossil wood were
attached, presented structures resembling those of conifers. These
last were not, however, so well preserved as to justify me in
speaking very positively as to their coniferous affinities. They

* Vol. ix., 1851.
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were also comparatively rave; and I was unable to understand
how casts of the pith of conifers could assume the appearance of
the naked or thinly coated Sternbergize. Additional specimens
affording well-preserved coniferous tissue, have Temoved these
doubts, and in connection with others in a less perfect state of pre-
gervation, have enabled me more fully to comprehend the homo-
logies of this curious structure, and the manner in whick
specimens of it have been preserved independently of the wood.

My most perfect specimen is one from the coal ficld of Pictou,
{(Fig. 1.) It is cylindrical but somewhat flattened, being one inch
two tenths in its least diameter, and one inch and seven tenths
in its greatest. The diaphragms or transverse partitions appear
to have been continuous, though now somewhat broken. They
are rather less than one tenth of an inch apart, and are more
regular than is usual in these fossils.  The outer surface
of the pith, except where covered by the remains of the wood, is
marked by strong wrinkles, corresponding to the diaphragms.
The little transverse ridges are in part coated with a smooth
tissue similar to that of the diaphragms, and of nearly the same
thickness,

‘When traced around the circumference or toward the centre, the
partitions sometimes coalesce and become double, and there is a ten-
dency to the alternation of wider and narrower wrinkles on the sur-
face. In thesecharacters and in its general external aspect, the spe-
cimen perfectly resembles many of the ordinary naked Sternbergise:

On microscopic examination the purtitions are found to consist
of condensed pith, which, from the compression of the cells, must
have been of a fium bark-like texture in the recent plant, (Fig. 2
and 3.) The wood attached to the surface, which consists of
merely a fow small splinters, is distinctly coniferous, with two and
three.rows of dises on the cell walls, (Fig. 4.) Tt is not distin-
guishable from that of Pinites, (Dadozylon,) Brandlingi, of
‘Witham, or from that of the specimens figured by Professor Wil-
liamson. The wood and transverse partitions are perfectly silici-
fied, and of a dark brown colour. The partitions are coated with
small colourless erystals of quartz and a little iron pyrites, and
the remaining spaces arc filled with crystalline laminz of sulphate
of barytes.

Unfortunately this fine specimen does not possess enough
of its woody tissue to show the dimensions or age of the trunk or
branch which contained this enormous pith. It proves, however,
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that the pith itself has not been merely dried and cracked trans-
versely by the elongation of the stem, as appears to be the case
in the Butternut, (Juglans Cineres,) and some other modern
trees; but that it has been condensed into a finn epidermis-like
coating and partitions, apparently less destructible than the woody
tissue which invested them. In this specimen the pracess of con-
densation has been carried much farther than in that described
by Professor Williamson, in which a portion of the unaltered
pit,‘l; remained between the Sternbergia-cast and the wood. It
thus more fully explains the possibility of the preservation of such
hollow chambered piths, after the disappearance of the wood.
It also shows that the coaly coating investing such detached pith
casts is not the medullary sheath, properly so called, but the outer
part of the condensed pith itself.

The examination of this specimen having convinced me that
the structure of Sternbergie implies something more than the
transverse cracking observed in Juglandacew, I proceeded to com-
pate it with other piths, and especially with that of Cecropia
Peltata, a West Indian tree, of the natural family Artocarpa-
cex, a specimen of which was kindly presented to me by Pro-
fessor Balfour of Edinburgh, and which I believe has been noticed
by Dr. Fleming, in a paper to which I have not had access. This
recent stem is two inches in diameter. Its medullary cylinder is
three quarters of an inch in diameter, and is lined throughout by
a coating of dense whitish pith tissue, one twentieth of an inch in
thickness. This condensed pith is of a firm corky texture, and
forms a sort of internal bark lining the medullary cavity. With-
in this the stem is hollow, but is crossed by arched partitions,
convex upward, and distant from each other from % to 1} inch.
These partitions are of the same white corky tissue with the pith
lining the cavity ; and on their surfaces, as well as on that of the
latter, are small patches of brownish large-celled pith, being the
remaing of that which has disappeared from the intervening
spaces. Each pe-ition corresponds with the upper margin of one
of the large triangular leaf scars, arranged in quincuncial order
on the surface of the stem. (Fig. 5.)

Inferring from these appearances that this plant contains
two-distinct kinds of pith tiesue, differing in duration and pro-
bably in function, 1 obtained, for comparison, specimens of
living plants of this and allied families. In some of these, and
especially in a species labelled “Ficus Imperialis,” from Ja-
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maica, I found the same structure ; and in the young branches,
before the central part of the pith was broken up, it was evident
that the tissue was of two distinct kinds—one formg the outer
coating and transverse partitions opposite the insertions of the
leaves, and retaining its vitality for several years at least ; the other
occupying the intervening spaces or internodes, of looser texture,
speedily drying up, and ultimately disappearing, (Fig. 5, A.)

Another vaviety of the Sternbergia-like pith structure appears
in a rapidly growing exogenous tree with opposite leaves, culti-
vated here, and 1 believe a species of Paullinia. In this trunk
there are thick nodal partitions, and the intervening spaces
are hollow and lined with firm corky pith, with its superficial
portion condensed into a sort of epidermis, and marked with trans-
verse wrinkles; a cast of which would resemble those Sternbergize
which have merely wrinkles without diaphragms.

The trunks above noticed arc of rapi”® growth, and have large
leaves; and it is probable that the more permanent pith tissue of
the medullary lining aud partitions, serves to equalize the distribu-
tion of the juices of the stem, which might otherwise be endan-
gered by the tearing of the ordinary pith in the rapid elongation
of the internodes. A similar structure has evidently existed in
the coal formation conifers of the genus Dadoxylon, and possibly
they also were of rapid growtb, and furnished with very large or
abundant leaves. .

I have no means of ascertaining to what extent this structure
may characterise certain botanical families, nor what gradations
it may present, between the mere transverse cracking observed
in the trunks of the Butternut and other Juglandacew, and the
perfect partitions developed in Cecropia. Drof. Gray states that
the transverse pith structure is characteristic of the North
American trees of the genus Juglans, but wanting in the closely
allied genus Carya—a parallel case with its apparent restriction to
one genus, or perhaps species, of extinct conifers. It is quite pos-
sible that some of the more rapidly growing and thicker-branched
species of southern conifers, still present similar structures. The
axes of cones also deserve study in this respect, since I have ob-
served that the pith of the cone of Pinus Strobus shows, though
obscurely, a tendency to the formation of transverse dissepiments.

Applying the facts above stated to the different varieties or
species of sternbergia, we must in the first place connect with
these fossils such plants as the Pinites Medullaris of Witham. I
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have not seen a longitudinal section of this fossi), but should ex~
pect it to present a transverse structure of the sternbergia type.
The first specimen described by Prof. Williamson represents a se-
cond variety, in which the transverse structure is developed in the
central part of the pith, but not at the sides.  In my Pictou spe-
cimen the pith has wholly disappeared, with the exception of the
denser outer coating and transverse plates. All these are dis-
tinctly coniterous, and the differences that appear may be due
merely to age, or more or less rapid growth.

Other specimens of sternbergia want the internal partitions,
which may, however, have been removed by decay ; and these
often retain very imperfect traces, or none, of the investing wood.
In the case of those which retain any portion of the wood, suffi-
cient to render probable their coniferous character, the surface-
markings are similar in character to those of my Pictou speci-
men, but often vary greatly in their dimensions, some having fine
transverse wrinkles, others having these wide and coarse. Of
those specimens which retain no wood, but only a thin coaly in-
vestment representing the outer pith, many cannot be distinguish-
ed by their superficial markings from those that are known to be
coniferous, and they ocuasionally afford evidence that we must
not attach too much importance to the character of their mark-
ings. A very instructive specimen of this kind from Ohio, with
which I bave been favoured by Prof. Newberry, has in a portion
of its thicker end very fine transverse wrinkles, and in the re-
mainder of the specimen much coarser wrinkles.  This difference
marks, perhaps, the various rates of growth in successive seasons,
or the change of the character of the pith in older portions of the
stem.

I have not been so fortunate as to find any of the Sternbergia
or Artisia casts associated with the wood of plants allied to Lepi-
dodendron, as observed by M. Corda. There are, however, in
the collection of Prof. Newberry, as well as in my own, speci-
mens which present very considerable differences in their external
characters from those of the varieties known to have been coni-
ferous, and which may be the axes of such plants.

The state of preservation of the Sternbergia casts in reference
to the woody matter which surrounded them, presents, in a geo-
logical point of view, many interesting features. Prof. William-
sow’s specimen I suppose to be unique in its showing all the tis-
sues of the branch or trunk in a good state of preservation. More
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frequently, only fragments of the wood remain, in such a condi-
tion as to evidence an advanced state of decay ; while the bark-
like medullary lining remains. In other specimens the coaly
coating investing the cast, sends forth flat expansions on
either side, as if the sternbergia had been the mid-rib of a long
thick leaf.  This appearance, at one time very perplexing to me,
T suppose to result from the entire removal of the wood by decay,
and the flattening of the bark, so that a perfectly flattened speci-
men, like that in Fig. 6, may be all that remains of a coniferous
branch nearly two inches in diamcter. A still greater amount of
decay of woody tisrue is evidenced by those sternbergia casts
which are thinly coated with structurcless coal.  These must, in
many cases, represent trunks and branches which have lost their
bark and wood by decay ; while the tough, cork-like, chambered
pith drified away to be imbedded in a separate state.  This might
readily happen with the pith of Cecropia; and perhaps that of
these coniferous trees may have been more durable ; while the
wood, like the sap wood of many modern pines, may have been
susceptible of rapid decay, and liable, when exposed to alternate
moisture and dryness, to break up into those rectangular blocks,
which are seen in the decaying trunks of modern conifers, and
are so abnndaatly seattered over the surfaces of coal and its asso-
ciated beds in the form of mineral charcoal.

Some specimens of sternbergia appear to show that they have
existed in the interior of trunks of considerable size.  'The best in-
stance of this that 1 have found is that represented in Fig. 7, from
the South Jogzins, and which appears to show the remains of a
tree a fcot in diameter, now flattened and converted into coal,
but retaining a distinet cast of a wrinkled sternbergia pith.

Are we to infer from these facts that the wood of the trees of
the genus Dadoxylon was necessarily of a lax and perishable tex-
ture.  Its sw ucture, and the occurrence of the heart wood of huge
trunks of similar character in a perfectly mineralized condi-
tion, would lead to a dilterent conclusion ; and I suspect that
we should rather regard the mode of occurrence of sternbergia
as a caution against the too gencral inference from the state
of preservation of trees of the coal formation, that their
tissnes were very destruetible, and that the beds of coal must
consist of such perishable matevials.  The coniferous character of
the sternbergie, in conunection with their state of preservation,
seems to strengihen a conclusion at which I have been arriving
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from microscopic and field examinations of the coal and carbona-
ceous shales, that the thickest beds of coal, atleast in Eastern Ame-
rica consist in great part of the flattened bark of coniferous, sigil-
laroid aund lepidodendroid trees, the wood of which has perished
by slow decay, or appears only in the state of fragments and
films of mineral charcoal. This is a view, however, on which I do
not now wish to insist, until I have further opportunities of
confirming it by observation.

The most abundant locality of sternbergia with which I am
acquainted, occurs in the neighbourhood of the town of Pictou,
immediately below the bed of erect calamites described in the
Journal of the Geological Society (Vol. 7, p. 194). The fossils are
found in interrupted beds of very coarse sandstone, with calcareous
concretions, imbedded in a thick reddish brown sandstone. These
gray patches are full of well preserved calamites, which have
either grown upon them, or have been drifted in clumps with
their roots entire. The appearances suggest the idea of patches
of gray sand rising from a bottom of red mud, with clumps of
growing calamites which arrested quantities of drift plants, con-
sisting principally of sternbergia and fragments of much decayed
wood and bark, now in the state of coaly matter too much pene-
trated by iron pyrites to show its structure distinctly. We thus
probably have the fresh growing calamites, entombed along with
the debris of the old decaying cunifers of some neighbouring
shore ; furnishing an illustration of the truth that the most ephe-
meral and perishable forms may be fossilized and preserved, con-
temporancously with the decay of the most durable tissues. The
rush of a single summer may be preserved with its minutest striae
unharmed, when the giant pine of centuries has crumbled into
mould. It is so now, and it was so equally in the carboniferous
period.

ARTICLE XXVI.— On Parthenogenesis of Animals and Plants.
By Bertaowd SEEMaxy, Ph. D, F. L. S.
(Read before the American Association for the Advancement of Science
at Montreal, August 14, 1857.)
One of the most paradoxical questions lately brought before the
tribunal of scientific opinion is that of the Parthenogenesis of

Animals and Plants; and in venturing to submit it to this meeting
1
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I trust to be the means of directing the attention of American
Naturalists, in an increased degree, to this interesting subject, and
induce them to co.operate with the leading physiologits of Eu-
rope, in lifting the thick veil of mystery still hanging ovar some
portions of it.

The belief in & Parthenogenis or Lucina sine eoncubitu is by no
means of recent growth, but has arrested the attention of mankind
since the carliest ages. In diving into the writings of the Clas-
sics and studying the mythology of the Greeks, it will be found
that, more than once, females are spoken of, who, in 2 state of ab-
solute virginity, produced offsprings endowed with all the best
qualities of our species. Aud in searching the pages of anciont
naturalists of a subsequent period, the subject of a Lucina sine
concubitu frequently meets our eye. Theso statements are suffi~
cient to show the high antiquity of the belief in a Parthenoge-
nesis; but the observations upon which they were founded, are
not of such a nature as to exclude the possibility of a subjective
deception ; and, for the purposes of modern science, they have no
other value, than to point out where productive experimonts and
observations might be made with advantage.

1t is different with the publications that in more recent times
have been forced upon our attention, and which, having been
made with all the caution, circumspection and accuracy demand-
ed by modern criticism, have in the opinion of many eminent
naturalists, completelyestablished the fact, that there exist oceasion-
ally individual females of both animals and plants, which in a state
of virginity are able to propagate in a sexual manner their respec-
tive species. 'We have no modern observations proving the ex-
istence of a Lucina sinc coucubitu in any of the higher animals,
—at least I am not aware of any,—bnt few are inclined to doubt
that Professor von Siebold’s works, (the English version by Mr.
W. 8. Dallas.) “On Parthenogenesis in Moths and Bees,” have
set this question entirely at vest as regard Insects. It is well
known that Irofessor Richard Owen, applied the term Par
thenogenesis, some years ago, {o the non-sexual reproduction ob-
servable in the genus Aphis, but that process being merely one
of gemmation, a budding process, equivalent to what we see in the
sprouting of a plant, it is now generally rejected, and Siebold
and others always understand by Parthenogenesis the Lucina
sine concubitu of ancient Naturalists, and, therefore, lay great
stress upon the distinetion of truc Parthenogenesis and alterna-
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tion of generation. Siebold by carefully investigating the ob-
servations on Parthenogenesis in Inscets, made by former natura-
lists, arrived at the conclusion that these observers were not suffi-
ciently guarded against possible deceptions, and that entymologiats
had better reject them as inconclusive.  1ITe then shows that a
true Parthenogenesis does undoubtedly exist in Psyche Helix,
Solenobia clathrella, and lichenella, in Bombyx Mori, and Apis
mellifica, (the Honey-bee,) but is of opinion that it oceurs among
inseets in a much greater degree than we are at present able to
orove. Ho places inthis cathegory the observations of Leon
Oufour, that he never was able to oblain a male Diplolepis galle
tinctorie, and allndes to the statement of Hartig, who examined
9,000 to 10,000 individuals of Cynips divisa, and about 4000 of
Cynips folii, without even finding among them a single male.
The peculiar kind of reproduction observable in the lower
Crustacese, which some have attempted to explain as alternation
of generation or gemmation, may prove on closer investigation to
be a true Parthenogenesis. Amongst the Moluses there are also
certain phenomena, which may possibly be explained as phases of
atrue Parthenogenesis. These allusions sufliciently show that
the catalogue of reproduction in animals by means of Partheno-
genesis, may look forward {o conyiderable additions ; whilst the
doctrine hitherto generally received, that the development of
the ovum could take place solely imder the direct influence of the
male principle, has received a shock, from which it is not likely
to recover. .

In the vegetable kingdom, authentic proofs of the existence of
a Parthenogenesis are much more abundant than they are in the
animal.  Spallanzani, scems to have been the first who,
towards the close of last century, pointed out that the female
hemp did produce vipe seeds withont the aid of pollen; but his
statement, though confirmed by the experiments of Bernbardi,
met with so much opposition that it could not obtain the acknow-
ledgment duc to it; and it is only the recent observations of
Naudin in Paris, which, by confirming it still more, have at last
vindieated for it the character of an accurate and strictly correct
observation. Nor is it to be wondered at, that a fact, opposed to
so many theories looked upon as true laws of nature, should have
been received with the greatest distrust, and been, ex-cathedra,
absolutely denied. That subjective deception should somewhere
have taken place was a thought. that veadily suggested itself, as a
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plausible excuse for disbelieving so astounding a fact. How easy
for polygamous flowers to be hidden among the female ones ! (as
Mr. Masters has shown them to exist occasionally in the dioicious
hop-plaut)! How easy for pollen to be wafted to the stigmas!
These and others were the objections of the unbelievers in the
new discovery. To this must be added that the experiments of
Koclreuter on hybrids, placed the sexuality of plants on a firmer
footing than it formerly enjoyed, and that the concession that a
dioicious plant could, under certain circumstances, develope its
ovula without the aid of pollen, was looked upon as an absolute
negation of sexuality.

The polemic on this subject was continued for many a year,
but for the want of new observations began also to slacken, when
on the 18th of June, 1839, Mr. John Smith, Curator of the Royal
Botanic Gardens at Kew, announced before the Linnean Society of
London that there existed in the Royal Gardens a female specimen
of a Euphorbiaceous plant, Celetogyue ilicifolia, J. Smith, from
New Holland, which annually produced ripe seeds without the aid
of pollen. Robert Brown Lindley, the two Hookers, myself and
others subjected the Ceelebogyne to strict and repeated examina-
tions but the result invariably was a confirmation of the case as
stated by Smith; the Parthenogencsis of this plant was
therefore generally accepted by the public of England, but on the
Continent of Europe it was rejected as unworthy of credit, as
the observations of Treseinus on Datisca cannabina, of Lecog
on Spinacia oleracea of Tenore, on Pistacia narbonensis, (con-
firmed by Bocconi on this and other species of Pistacia), and of
Ramisch on Mercurialis annua. All these observations were re-
garded as mere delusions, of which science ought to be purged as
speedily and completely as possible ; a fact which can take vs
the less by surprise when we reflect that the doctrine so ably and
long maintained by the Horkelian school that the pollen contains
the true origin of the embryo and that the ovulum is merely
matrix—has only very recently become untenable through the
experiments and observations of Hofmeister, Radlkofar and others.

A history of the embryo more in accordance with nature has
opened 2 new and enlarged field for the Parthenogenesis question,
and it is gratifying to find that it has alrcady received the atten-
tion of various able observers; amongst others I mention Pro-
fessor Alexander Braun, of Betlin, who favoured the last meeting
of the German Naturalists and Physeians, at Vienna, with his
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obsarvations on the Parthenogenesis of Chara crinita, a plant of
which no males have ever been found in Germany, though all the
females are bearing frait in abundance.  Of the utmost importance
is & paper by Naudin, published first by the French Academy,
and translated by me into English and German; in which will be
found not only a confirmation of the observations of Ramish on
Mercurialis annua, but also of those of Spallanzani and Bershardi
on Cannabis sativa, and some new observations on Bryonia dioica.

Tt had been mentioned by Wenderoth and others that the
moncecions Ricinus communis, the Castor Qil plant, produced
ripe seed without the aid of pollen; but the direct ebservations of
Naudin show that such is not the case, and that so far from exhi-
biting any tendency towards Parthenogenesis,all the female flowers
fell off the moment the male ones were removed; a similar effect
was produced on Esbaliwm elaterium, another monweious plant,
all the female flowers of which faded after the male ones of the
same specimen were taken off; observations which justify us in con-
sidering as doubtful the existence of a Partuenogensis in mone-
cious plants, but has established it in nzre dioicious ones belonging
to seven different natural orders: Chava crinita, Cannabis sativa
Spinasia oleracea, Coclebogyne ilicifolia, Mercurialis annua, Pis-
tacia narbonensis, and another species, Bryonia dioica, Datisca
cannabina,

How this fact will clash with the existing theories on the
origin and formation of the embryo, I will not attempt to discuss.
Various explanations will, no doubt, be attempted, but the most
common of all, and one that has already been promulgated, that
of looking upon this reproduction as a kind of gemmation, must
be rejected ; for the seedlings raised from the ovula developed
without the aid of pollen, are in most cases in which observa-
tions have been made, of both the female as well as the male
sex; if they were always females, like the mother-plant, then
the gemmation theory would have something to recommend it ;
but as the case stands it must be given up as untenable.

The existence of a Parthenogencsis in animals and plants throws
more light upon the history of the embryo than the most able
aud valued physiological researches could possibly do; it shows
more clearly than the most lucid explanation, that the origin of
the embryo has not to be looked for in the pollen of plants, or the
semen of animals, but in the ovula and ova themselves. And it is
in this hint, science recognizes the real practical utility of this
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great question. That the Parthenogenesis occupies an import-
ant office in thé economy of nature we can already perceive, but
how it comes to pass that the ova and ovula are developed with-
out the aid of the male principle, and what means are employed
to make a sexual reproduction, under such anomalous circum-
stances, possible, is one of those riddles, the solution of which is
reserved for future investigation.

ART. XXVIL—Descripiion of four Species of Cunadiun
" Butterflies.

Iaving in our last number expressed an opinion that P. troilus
was probably an inhabitant of the more southern portions of these
Provinces, we were much gratified by receiving a specimen of that
species from D. W. Beadle, Esq., of St. Catherines, Canada West,
As it is therefore now proved to be a Canadian species, we sub-
join a figure and deseription of it. We shall be greatly obliged
if other entomologists follow Mr. Beadle’s example, and forward
us specimens of such species as may come under their notice, and
which we may overlook in the course of our future papers on the
Canadian Lepidoptera, together with such information regarding
their larvae, pupew, food-plants, habitats, seasons, &ec., as our cor-
respondents can furnish, and if required we shall be happy to
return the specimens, and defray the cost of conveyance. We
would also be glad of any useful and accurate observations on the
Natural History of those species which we deseribe, and we es-
pecially desire notices of their occurrence in different localitics,
and whether common or rare, If Canadian Lepidopterists will re-
spond to this appeal, we shall then have data upon which to found
a more precise knowledge of the distribution of the various spe-
cies; this is at present very vague, such words as North America,
Canada, United States, &c., being employed in most scientific
works to indicate the localities. A catalogue of all the Canadian
Lepidoptera is a great desideratum, and numerous zealous observ-
ers, in different parts of the conntry, willing to communicate their
obsaervations, are the only means by which we can ever hope to
arrive at such a much-to-be-wished for result.

Hitherto we have given figures of cach of the species, but in
future we shall engrave only one in each genus, except when ecir-
cumstances render it advisable to figure more, and we shall
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cendeavor to get through all the dimnal lepidoptera as speedily as
possible. 'We shall frequently include species which inhabit New
York and other Northern States, and which are likely to occur in
Canada. As we know of no work exclusively devoted to Canadian
species, we are compelled to adopt this course, as otherwise many
Butterflies would be omitted, which doubtless inhabit those pox-
tions of this country with which we are unacquainted. We hope
our correspondents will be able to set at rest any doubts respecting
some, if not all such species, by sending us specimens, and all
necessary information regarding them,

GENUS PAPILIO. (Continued.)

Species 8,—Papilio Troilus. The Laurel Swallow-Tail.

Plate iv,, fig. 1.

« the Caterpillar. b the Chrysalis,

Papilio Troilus, Linneeus, Mus. Lud. Ulric, p. 187, n. 6, Holmim
1764. Syst. Nat, 11, p. 746, n. 6, Holmise 1765-67.

Papilio Troilus, Fabricius, Syst. Entom., p. 444, n. 7, Flensburgi
1775, Sp.Ins, .11, p. 8, n. 9. Hamburgi 1781 &e.

Papilio Troilus, Cramer, Pap. xviii, p. 25, pl. ccvii, fig. A. B.
C. Utretcht 1779.

Papilio Troilus, Drury, Ins. 1, tab. 11, fig. 3-5. London 1770~
1775,

Papilio Troilus, Godart, Encyclop, Meth. Ins, t. ix. pars 1, p.
62, n. 97, Paris 1819-1821.
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Papilio Troilus, Boisduval and Leconte, Ico., &e., des Lépidop-
terés, &e., t. 1, p. 26, pl. 10. Paris, 1833.

Papilio Ilioneus, Smith and Abbott, Nat. Iist. of the Lepidopt.
of Georgia, vol. 1, p. 3, tab. 11. London, 1798,

This species is about the size of P. asterias. Upper side, the
wings denticulated, black, with the notches yellow; the anterior
wings have on their hind margin & row of six or seven pale yellow
spots, which gradually incvease in size, from the costa to the inner
margin. They have beyond this a spotted band of four or five
small and obscure spots pl’lced in a line, and formed of greyish
atoms. The posterior wings have a marginal series of seven
lunules, the first of which is orange, whilst the other six are of a
greenish or bluish grey. Inside these marginal lunules is a broad
bluish grey band, divided by the nervures; the lunule of the
anal angle is triangular, orange on its inner margin, and greenish
grey on its outer. The tail is black, very short, and a little swollen
at its extremity. Under side, the wings brownish black at the
base. Anterior wings, with the spots of the upper side much better
defined, so that they here form two spotted bands ; they have also
two triangular yellow spots which are placed beyond the others,
Posterior wings with two bands, each formed of six orange lunules,
a little tinged with yellow on their edges. The anal spot fulvous,
only tinged with grey on its outer edge. Between these two
spotted bands there are seven glossy blue lunules, the third of
which is partly covered by a verticle oblong spot, generally of a
greenish grey. The body is black with some reddish dots on the
front of the thorax, and a series of yellow spots on cach side. The fe-
male differs from the male in the following particulars : the anterior
wings are generally destitute of the marginal row of yellow spots,
the second row being seldomx or never mdlcated by any greyish
atoms j the posterior wings have above the marginal lunules a sort
of band badly defined, rather broad, and formed of shining blue
atoms, whilst in the male this band is better defined, and of a
bluish or greenish grey. The under side differs but little.

The caterpillar is green, with a yellow marginal band, which
mixes itself a little with the green color. It has upon the sides

_two rows of blue dots, and upon the fourth segment two flesh
colored spots, upon the third segment a flesh colored eye spot with
a deep blue ocellus, and upon the first a black collar. The under
side of the body and of the head are of a flesh-colour, a little
tinged with ferruginous. All the fect are ferruginous, but at the
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base-of the membraneous ones is a row of seven blue dots, It
feeds on sassafras, (Laurus sassafras) and Mr, Beadle has observed
it on spice wood, (ZLaurus benzoin). It also feeds on many other
species of Laurel.

The chrysalis is a Jittle gibbous, of a pale ferruginous colour
with stripes of a darker tint.

The larve which are found in autumn change to pupe before
the winter, and produce the imago at the beginning of. the fol-
lowing summer; the others are hatehed from the end of May all
through the month of June and beginning of July.

This fine butterfly is very easily caught. It generally flies
around the laurels, and loves to bask on the fragrant blossoms. It
is common in Georgia and Virginia, and is found in the island of
Jamaica. It is included in Dr. Harris’ List of Lepidoptera inha-
biting Massachusetts, and as before mentioned we have received
it from St. Catherines, Canada West.

We now come to the second division of the Papilionida.

Sup-Fayiry II. Pierir.

Anal edge of the hind wings not concave, but grooved or formed
into a gutter to receive the abdomen; the anterior tibiee do not
possess a spur in the middle, and the tarsal ungues are one or two
dentate. :

The caterpillers are not furnished with a nuchal fork. They
are slightly pubescent, and rather slender at each end of the body.

It contains many genera, of which we believe only two occur
in Canada, viz: colias and pieris. -We do not know whether any:
speeies of the beautiful genera, aporie, zanthidia, gonepteryx snd
callidryas, which inhabit the Southern and middle, and the
Southern parts of the Northern States, ave to be met with any
where in Canada, but we hope to learn that we may mdude some
of them in our fauna. :

. o
Genus I Corias. ) . " .

Palpi short, much compressed, fringed with short and close
hairs, the last joint much shorter than the preceding; autennm
straight, short, terminated by an obtuse gradually formed club

By some authors Gonepteryx and Colias are separated into a third
sub-family called Rhodoceridi, but for the sake of simplicity we have
adhered to the more general arrangement which includes them amongst
the Pieridi.

K



314 Canadian Butterflics.

which occupies about a fourth of their length, the head has no
frontal tuft; forewings sub-triangular, and the posterior rounded ;
the discoidal cell of the hind wings closed ; thorax thick; body
shorter than the wings; tarsal ungues bifid ; fore legs alike in
both sexes, Their flight is very rapid, and they are difileult to
capture. The caterpillars naked, clongate, cylindric, very finely
setose and tubercled. The chrysalides rather short, sub-angular,
gibbous, slightly beaked in front, attached by the tail, and by a
girth behind the thorax.

The larvie feed on leguminous plants. -

This is one of the most natural genera of diurnal lepidoptera;
the color is always some shade of yellow or orange, more or less
bright, and frequently tinged with green. All have a portion of
the wings marked with black; the forewings also exhibit a black
discoidal spot, and the posterior a central spot, which is orange
above, and generally silvery beneath. The palpi and antenne are
always reddish or rosy.

The general resemblance between the species and some being
extremely subject to variation, has led to much confusion in their
synonomy. The species are not very numerous, and none of them,
even of the exotic kinds, beyond the middle size. This genus is
found in all the temperate parts of the globe, but they are not
known to inhabit the equatorial regions of the two continents.
All those which are known co.ne from Europe, Siberia, Cape of
Good Hope, Barbary, North America, Mexico and New Holland,
Six or seven species inhabit North America, of which two are
found in Canada, viz:—C. eduse and Philodice. We also describe
a third, C. chrysotheme which occurs in the State of New York.
Two or three species inhabit Labrador and the Hudson's Bay
Territories, and the remaining one the Southern States.

Species 1.—Colias Edusa. The Clouded Yellow.

Colias Edusa, Boisduval and Leconte, Ico. &c., des Lépidop-
teris, &c., de 'Amerique Sept. t. 1, p. 59, Paris, 1833.

Colias Edusa, Duncan, Brit. Butterflies, p. 103, pl. v, fig. 2.
Edinburgh, 1835,

Colias Edusa, Kirby, Fauna Bor. Amer, (Insects) p. 287
Norwich, 1837.

Colias Edusa, Westwood and Humphrey, Brit. Butterflies, p.
15, pl. 11, fig. 1-4. London, 1841.

Papilio Edusa, Fabricins, Mant. Ins, t. 11, p. 23, n. 240,
Hafnia:, 1787, &c.
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Papilio Edusa, Borkhausen, Europ. Schimett, pars i, p. 119 et
254, n. 8, parsii, n. 218, Frankfort, 1788-1795.

Papilio Hyale, Cramor, Pap. p. 119, pl. cccii, fig. E. H.
Utretcht, 1781.

Le Souci, Ernst, Pap. d’'Europe, vol. ii, p. 226, pl. liv, n. 111,
A.D. Paris, 1780.

VARIETIES.

Papilio Helice, var Hubner, Pap. tab. Ixxxvii, fig. 440~441,

Colias Myrmidone, Hubner, Europ. Schmett, tas. lxxxvi, fig.
432, 435,

Colias Myrmidone, West, and ITamp Drit. Butterflies, 130, t.
42, . 1-3.

Colias Chrysotheme, Step. Haust, 1, 11, t. 2, £ 1, 2.

Colias Aurora, Meig. Schwett, 1, 26, 2, t. viii, f. 1.

Also described by a very large number of other authors.

Male ;—Antennz, rose-colored, with the club somewhat em-
browned. Upper side ; anterior wings, deep orange or saffron co-
lour, with a broad, deep blackish brown margin, a little indented
internally with the nervures which are finely but distinctly marked
with yellow, and divide the Llack baud, the fringe rose-colour; a
black oblong spot marks the disk nearer the costa than the inner
margin ; costa, paler than the rest of the wing. Posterior wings
shaded with green, aud ou cach a round deep orange discoidal
spot 5 the margin is also deep blackish brown, the brown colour ter-
minating in a point short of the anal angle, which is paler than the
rest of the wing. Under side ; anterior wings paler than'on the
upper side, and all that part of the wing corresponding to the
border, greenish yellow, sepeiated trom the ground colour by a
row of minute spots about six in number, increasing in size as they
approach the inner margin, and placed parrallel to the hind mar-
gin, the three first very indistinct and ferruginous, the other three
black. The black discoidal sub-marginal spot has a minute white
pupil, and there are also two small ferruginous spots on the costa
near the tip.  Posterior wings, entirely pale yellow, in the centre
is a compound eyelet, the exterior cirele of which is composed of
ferruginous scattered scales, which to form the iris are more con-
densed, and the two pupils, of which the outer one is the largest,
are silvery. They have also a curved row of indistinet ferrugi-
nous spots piaced parallel to the hind margin, and at the base a
spot of rose-colour; the abdomen is greenish yellow, with the
back black : thorax covered with rosy hairs; expansion of the
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wings 2 to 24 inches, The female differs from the male in having
the black marginal band of the anterior wings broader, more
deeply dentated internally, and divided by a sories of large greenish
yellow spots.

Some varieties of the male bave only oue pupil to the eyelet on
the posterior wings, and are smaller than that described. Exam-
ples of the female sometimes occur, in which the parts usually
yellow are greenish white, a circumstance which has led some
authors to describe it as distinet under the name of Helice.
American specimens differ but slightly from European, but are not
of quite so decp a tint as the latter.

The caterpillar is green, with a lateral stripe varied with white
and yellow, and with an orange dot on cach segment. It feeds (in
Europe) on medicago lupulina, cytisus austriacus, various species
of trifolium and other leguminous plants.

The chrysalis is green, with a lateral yellow line, and several
ferruginous dots.

This handsome species appears in spring, and a second time in
autumn. It is not a common species in this country. We took
a very fine female on Montreal Mountain, September 10th, 1856,
It was flying in a very sluggish mauner, and we caught it under a '
hat. Boisduval says it Is found in Europe, Egypt, the coast of
Barbary, Nepaul, Cachemere, Siberia and North America. In
England, it occurs in the southern counties in considerable plenty,
in certain years, while in others, scarcely an example is to be met
with. It secems to prefer the vicinity of the sca, having been
found more copiously along the south-eastern coast, particularly
- in the neighborhood of Dover than elsewhere.

_ Species 2.—Colias Chrysotheme. The small clouded yellow.
“ Colias Chrysotheme, Godart, Encyclop. method. Ins., . ix, pars
1, p. 103, n. 42. TParis, 1819-1821.

Colias Chrysotheme, Boisduval and Leconte, Ico. &e., des Lé-
pidopterés de YAmer, Sept. t. 1, p. 63.  Paris, 1838.

Papllw Chry sotheme, Hubner, Europ. Schmett, tab. Ixxxv, f.
426—478 Augsbulg, 1796-1833.

T!ns <pe01es resembles Edusa a little, but it is much paler, with
the margin browner, divided on the anterior wings by fine yellow
nerves ; the fore wings have, moreover, the costa broadly yellow.
The discoidal spot is narrower, transverse, slightly marked, and
edged with a little red. The under side of the anterior wings
nearly as in Bdusa and the allied specle except that the discoidal
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spot of the fore wings has the centre rather pupilled with silver
The female is much paler than the female of Ldusa, and the yellow
orango colour only occupies the disk of the fore-wings, the yellow
spots which divide the dark margin are larger, more marked, and
of a much paler yellow colour.

In Europe this pretty Colias is always smaller than Edusa, it
is the contrary in North America, where it is rather larger than
the Jatter. DBoisduval says that this genus is divisable into two
groups, C. Edusa belonging to the first, in which the males are
provided with a glandular space or sac at the anterior edge of the
lind wings near the base, whilst in the sccond group, to which C.
Chrysotheme belongs, they ave destitute of this sac. This species
is found in Hungary, Styria, and Southern Russia. According to
Boisduval it is more numerous about New York than Eduse; it
appears in spring and in autumm, the second brood being most
numerous. e have never met with a description of the larva
or pupa.

Species 3.—Colias Philodice.  The clonded sulphur.

Plate iv. fig. 2.—aq, female; b, male; ¢, male underside.

Colias Philodice, Godart, Encyclop. method. Ins, t. i, pars 1, p.
100, n. 85. Paris, 1819-1821.

Colias Philodice, Boisduval and Leconte, Ico, &e., des Lépidop-
téres, &ec., de PAmer. Sept | t. 1, p. 64, pl. xxi, fig. 1, 2, 3. Paris
1833.

Colias Philodice, Emmon’s Agri., N. Y. Insccts, p. 204, pl. xxxv,
fie. 1, 2, 4, 9. Albany, 1854.

’aplho Anthyale, Hubner, Pap. evot., &e. Auosbux , 1806, &e.

Male, the upper side of the wings sulphur yellow, w1th a rather
broad black border, sinuated internally and drawn to a point on
the posterior wings, a little before the anal angle. The anterior
wings have besides this an oblong black discoidal spot, and the
posterior a pale orange spot about the centre of the wing. Under
side, anterior wings fine ycllow, very pale on the inner margin, and
powdered with blackscales on the costa. The black discoidal sub-
marginal spot has a white pupil, and there is a row of indistinet
black spots parallel to the hind margin; posterior wings of a
decper tint than the auterior, with two coalescing, central ocelli
having a ferruginous ivis and silvery pupil; they have also a
curved row of ferruginous spots parallel to the hind. margin,
a ferruginous spot at the basal angle, and another in the
middle of the costal edge; all the wings strongly fringed with
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rosy ; the body, antennw, &e., as in other species of the genus.
The female differs from the male in the following manner :—Gene-
ral colour slightly paler; the black band of the fore-wings is net
so well defined, browner, and interrupted by a series of yellow
spots; the corresponding band on the hind wings is almost obso-
lete, and underneath these wings are of a dirty yellow colour
instead of being fincorange as in the male.

The caterpillar is stated to be green, with yellow lines and blaek
deis, and feeds on the various trefoils 5 we have never seen it.

This butterfiy is one of onr most abundant species. In September
we have seen more than twenty pitched at the same time on a
bush of Michachnas daisy, and in some parts of Canada the flelds
look almost yellow with their dancing forms. It is fond of piteh-
ing in muddy spots on roads, sometimes assembling in such places
in considerable numbers. Tt is much more numerous at Sorcl
th.an about Montreal, but is very gencrally distributed over the
whole of North Auncrica. 1t appears at the beginning of June,
and having several broods during the scason, worn individuals
linger on to the end of October, cven to the confines of owr
desolate winter.

Nore.—Since writing the above, we have taken near Laprairie a
curions variety of the female Colias Philodice. It is only about half the
usual size, and the ground colour of the wingsis dirty white, with
scarcely any tinge of yellow. The marginal black band on the anterior
wings is very broad, but pale and unbroken by yellow spots. The een-
tral discoidal spot on the underside of the posterior wings has three
pupils—the third rather indistinct.

MISCELLANEOQUS.

Oprreary.—In our last munber we had the melancholy duty
of announcing the death of Mr. W, (. Redfield, the meteorolo
eist; and betore another month had elapsed, two more men
from the ranks of seienee, highly esteemed for their excellence of
character as well as successful labors, had pasced away,—Prof,
Baey of West Point, and Prof. Trouey of Alabama.

Prof. Bailey had long been failing under a relentless consump-
tion, aud finally died on Thursday, the 26th of February last.
Tor many menths his voice had been reduced to a whisper; yet
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his mind was active, and as late as our last number (Marely,) we
published a contribution to science from him, as the result of Lis
recent microscopic researches. Feebleness of health prevented
his being present at the meeting of the American Association at
Albany in July 1856; but the Association in view of his high
attainments and valuable researches elected him President for the
following year,—an honor well merited ; for few men in the land
bave exerted a wider and more beneficial influence on the science
of the country.

Prof. Bailey, although a proficient also in chemistry, mineral.
ogy, and botany, had been especially devoted to microscopic
research, and with the exception of what Ehrenberg has done, the
microscopic geology or * micro-geology ™ of this country has been
mainly worked out by him. Ilis first communication to this
Journal, was published in 1837, and although chemieal, it
indicated that delicacy of manipulation which fitted him for
microscopic rescarches. It related to the use of grasshoppers’
legs as a substitute for frogs in gadvanic experiments.  In volume
xxxv. (1839,) commence his papers on fossil Infusoria, which were
continued through many of the following volumes, down to the
current year, and are too well known and appreciated to require
remark at this time. The Continent along its Atlantic and
Pacific borders and over its interior has passed under his micros-
cope, and delighted him with wany beantiful forms of life which
had never before greeted a human eye. .\ Jately, the ocean’s
boltom in the Atlantic to a depth of 1200 feet, and about the
North Pacific to 16000 feet, has devleoped wonderful facts before
his investigations.  Prof. Bailey Jas also doneavast deal towards
raising the standard of microscope manufacture through his discri-
minating use of tests, and his influence. s scale for microscopic
slides by which the positions of the invisible specimens are exactly
noted, is ahappy thought well carried out.  In these and various
other ways, microscopy is vastly indebied to his labors. M-
Bailey at his death: was Professor of Chemistry, Mineralogy and
Geology in the U. S. Military Academy at West Point.  His life
without reproach, his gentlencess and modesty, his carnestness for
trath rather than self, his untiring encrgy even when his physical
system scemed to be dissolving away from his spirit, make a
character that excites love as well as admiration.
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Prof. TovoMey.—Prof. M., Tuomey died at Tuscaloosa on the
30th of March Jast. XIe had been one of the active geologists of
the Southern States, and among them had taken the lead through
his researches and publications. In 1844 he was put in charge
of the Geological Survey of South Carolina, and four years after-
ward published his final Report in a Luge quarto volume. The
Report treats of the various crystalline rocks and their metallifer-
ous veins or ores, and dwells at length on the Cretaceous and

“Tertiary beds which had been with him more special subjects of
study. In his survey, he brought out many facts of prominent
interest, illustrating important principles in the geology of the
continent and the history of seashore deposits.

The state of South Carolina is remarkable geologically for con-
taining nothing of the carboniferous formation (unless metamor-
phosed ;)excepting the middle secondary red sandstone, which he
traced from North Cavolina to a distance of four or five miles into
South Carolina where it is associated with trap dykes as in the
Connecticut valiey, there are no stratified vocks, yet ebserved bet-
ween the metamorphic bed and the Cretaccous.

Subsequently, Prof. Toomey was appointed to the Chair of
Geology of the university of Alabama at Tuscaloosa and to the
charge of the Geological Survey of that State, which positions he
held when he lied. e has been actively engaged in his explo.
rations during the year past, and both the State and the Univer-
sity have experienced a great loss in his decease.  In connection
with Dr. F. 8. Holmes he has bad in hand the publication of a
splendid work on the Fossils of South Carolina, which has not
been surpassed in the country for the beauty of its paleonto
logical illustrations. Geological science is greatly indebted to
Prof. Tnomey’s zeal and fidelity, and has oceasion for mourning
that his labors have ceased.— Sillimans Journal?

Dr. Scoresny, the veteran of Artic enterprise, died at Torquay,
England, on the 21st of March last, after a lingering illness.



" MONTHLY METEOROLOGICAL

Latitude;, 46 degrees 32_minutes North.
]

ESUS, CANADA EAST, (NINE MILES WEST oF MONTREAL) FOR TIE MONTE OF JUNE, 1857.
Longitude, 73 degrees 36 minutes West. Height above the 1'§ch of the Ses, 118 feet.

BY CHARLES SMALLWOOD, M.D., LL.D.

AR A

e, S B
R west, tho 11t y, 28°037
meter. {Monthl’y Mean, 29615 m(gms.

Mont

'881.
}iig‘ho% 2 %ho‘;x'gb}l day, 85°9

Therm Lowest, the 6th’
ometer. {Monthfy Mecan, 61 ©44.

Monthl

Range, 0'88!
day, 39¢2

Range, 43°7.

Greatest intensitﬁ)f tho Sun’s rays, 121°9,

> Lowest rpoinb of
Mean n of Humidity, 786..

rrestrial radiation, 362 1.

29°818

REMARKS FOR JUNE, 18657.

inches.
<@

Rain fell on 16

intensity.
Ozone was in moderate quantity.

Amount of Evaporation, $'430 inches.

16 days, smountivg to 6212

honrs and 53 minutes, and was accompanied by Thunder on 2 days.
‘Tho wmost prevalent wind was the W. by S. The least prevalent

wind was tho E,
Tho most windy
Least windy

day was tho 23rd day ; mean miles per hour, 1681 ~
day, t_l'i) 8th day; mildogypor hour, 0‘00? ’ Thermometer.

Aurora Borealis visible on the 2nd night. . .
The Electrical state of tho Atmosphers ins indicated moderato || Greatest intensity of the

arometer corrected and . . 0 '1t}Amno"
B Ceticed £o 320 B Tempzr_&ture of the ’.l‘onsu%lagguArqueous H‘X?yl;xiéghoel;ethe Direction of Wind. Mean Velocity in Miles fmm or'g?lélﬁ ‘Weather, Clouds, Remarks, &c., &c.
(English inches.) per hour, inthes inorms. [A cloudy sky is represented by 10, a cloudless one by 0.]
2., |2 p.m. |10 pomf6a.m. [2p.m. |10 P, M} 6a m. | 2 p. 1410 p. ) 6 3. . Zp.m. |10 pou 6a.m | 2p.m. 10p.m. j|6a.m.|2p.m. {10 p. M|.ccens TS | 6a.m. | 2p.m. 10 p. m,
3| eonez | 29344 | 2080 || mr1 | S0l | 600 || 861 | ce48 | 499 ‘93 64 95 |IN.B.byE. [S.byE. [s.S, - - y ¥ 6
ol “asa| Tosa| “asal| eo1 | s | oso || 467 | 6o | 854 || 80 | 71 | 78 ||S.W.byS. IS, SE W Sor | 88 | 1520 ||..omr Clonste, 3 O O Sbe. & Gia:
sl s2) B1e| swo|| s70 | ez | 586 || 845 | 46 | 345 73 65 84 |[W.8.W. |[W.S.W. (8.7, 1910 | 1050 | 402 |[toapp AL 0. St i G 4
4] 414 502 626 || 610 | 570 | 445 293 | 355 | ‘234 77 74 74 V.N.W. [W.I-S, 058 | 1657 900 Clear. : O 8. Ciear F. Aurora Bor
58 61| ew] sovfl 405 | 68 | 4b6 || 227 t 397 | 220 35 71 70 [IN. W.b‘s!W. W.byS. |W.L 208 | 1222 | 1001 « ¢ G Bt Aurgra Bove
ol s8] bme| a7 522 | 623 | 462 || -804 | 897 | 261 76 72 89 LW, [W.byS.  |W. 132 | 560 | 890 || 0966 “ “ 4 Rain,” :
ol ae0! 420 o35 moo | 721 | sen || 804 | w3 | 32 81 | 61 78 ||W. W.S.W. [S.by W | oo4s | o2 || o266 “ « 4 Clear.
of 'es0| &l wee|| ovo | sl | 675 | 876 | 493 | 306 79 1 58 55 |[W.S. W, |S. v 000 | 000 « Olear - G5 2
of 72| 7oa| 798| 557 | W85 [ 6 351 | 498 | 4oL 79 | 52 75 ||E. S.8.E.  ISs.E 000 ¢ 756 | 540 0. St 4 . G O Str. 4 - Str &
w 66| b4l o5 ocsr | 85 | o6 || 504 | 692 1 cbas 84 | 58 | 85 [SbyW. |S. S. 010 | 045 | o020 || C.C. St G Girr. 2. St a
i $18| oin) 25937 |l 600 | €20 | 580 || 404 | 538 | 472 94 | o4 | -9 ||S.S.E. [ESE ISSE 022 | 07 | 873 || 053 Rain ’ Rain, - Rain. ’
3 eom7 | 168§ 29250 || 575 | 661 | 585 || a7 | 46k | 437 91 | 72 89 [[W.N.W. [WNW. [SWbywl| 58 |17 | s12 || 083t} Rain, C.C.8tr. 6 Str. 8.
3 sz sos| sonl] 548 | w4 oy 525 || 340 | om | 918 g | 67 | 93 [|S.8.1B by S, |N.W. 198 | 510 | 603 c.Str. 10 C.Str. | 4. Gloar, Thunder
8| 50| 69| Ll &0 | 625 | 501 515 | 481 | °30% 82 | 7 81 |IW.N. W, [N, N w, ||1522 |17 | 1w Sir 4 A by eaf, Lhunder.
W 7o 1 w34l 73| 487 | 677 | 542 281 | 81 | 319 ‘30 65 81 [N Wy WlW.byS.  |N.EIby’E. || 280 | 301 | 770 Clear. ’ Clear. ) “
6] 812 713 %20 |} 510 651 536 *293 425 ‘361 76 68 87 |{IN.E.byE. [W.byS. W, 167 027 033 Str. 2 C.C.Str. 8 Str.
wlo oe2| 7s| wor|| svo | ss1 | 530 || 887y oa62 | 386 g7 | o5 | 93 ||BbyW. |S.S.E [S.E 013 {1212 | o030 [0 C.Str.  10. Rain. G, Str. 8
630 o | 5] 585 ! so7 | 555 || 394 | 452 | 482 95 | -s9 | o4 |IB.S'E. |ESE |ESE 547 | 705 | 853 || 038 Rain, ) Rain. C.Sh. 10
5651 5404 63|l 573 ] 721 | 609 || 40 | 638 [ ol 9y | 82 04 [|S.S. B, [S.byW. (S.S.W. a77 | 323 | $47 |lEnapp. C. Str 4 C Str. 10 - DY 2
ee] ooo] 22| eso | 781 | 657 || meo | wois | 5B 90 | oL | 85 HW.byN. |W.S.W, EXN.E 13 | ez | vos I o IR Y Cam. 1 « 9.
0 se3l sms| el oo | 723 | er4 || 45 | 55 [ 450 790 | 71 1 -84 {[Wibys. [WibyS! [S.W 1022 | 672 | 341 || 0186 Cum 4, C.C.Str. 2, Clear Aurora Boreali
565 14 4 lr 569 | 725 | 59°0 449 | B30 | 479 96 L 9 ||B.byS,  |B.WyS N.E.byN.ll o0r | 401 | 303 0183 ¢, Str. 10. SV D it orealis..
425 o7 | 63|l 5oz | 631 | bye || 482 | a6l [ ¥7L 95 | 79 | e [[N.N.W. IN. Wby W.AN. Wby Wi 1575 | 1900 | 1570 || 1230 .0 Rain.” Q. St s C.Str. 10
65| 74| 7o o0 | 716 | 631 || 814 | 632 | 6L 3 | 70 | 79 |INOW.by W N Wby Wi W.hy N, || 1405 | su6 | 172 Clear, Clear. ) Clear. )
624 622 627 || 600 | 717 64'5 *416 *588 504 79 *98 8y IS. W. by S. N.byS. IN.W. 310 196 | 2407 ||tnapp. C.C.Str. 6. Cirr, Str. 6 Girr. . 4. Dist. 1 hund
o 2 il 6o | 74 | osis || cas | w2 | mez || @ | ea | s [NNWD (MW Nw.uywl oz0 | % | wes foa Clear. Str <o Haumder.
| 6% 680 a1z |l o670 | 833 | 650 376 | 681 527 79 61 85 |IN. W. S, W. S. 037 | 872 | 1352 S “ Cloar. g
ss1i 787] woll c06 | 834 | 6¥6 || 416 | 617 | 466 79 | 56 79 ||B'S.B. [S.EbyE. [S'E. 23 1 3% | 048 « « war.
} @s| 6s| etoff oo | 789 § ero | -8s1 | &8 | 476 73 | -6t 79 ||E. B L. N.E. 485 | S8 | s : € Str. 4. o Sty +
| 70| 616 567 ]| 630 | 640 | 575 || 435 | 46 | caw 75 79 92 |IS. 8. E. ‘s. S. R S.EbyRE || s47 | 748 | 121 | 0180 fenn .. C. Str. 8. C.Str. 10 | R T
REPORT FOR THE MONTH OF JULY, 1857.
1 Ga.m. | 2p. m. {10 p.m{} 6a. m. | 2 p.m. |10 p. mdi¢a.m. | 2p.om. {10 pomjj6 2. m. | 2p.m. |10 p.m,| 6 a. m. 2p.m, 10 p. m, 62,1, 2 p.om. [I0 p.mj 6a.m. 2. p.m. 10 p. m,
1| 20670 | 2omie | 20886 || 7S | 700 | 580 || ca47 | 623 | 462 9% | 86 94 ||S.E.byS. [S.8.B. [S.S.E. 286 | 140 | 268 : . Str. . ] ]
Y Ben | 2 | s |l 6o | oo | ovo || vast | vest | casr || 8 | e8| 88 [ISS.E. _SbyE S Vv | oy | as || Yo C.Sr. 1 St 4 C.str. 8
3l Tooo !l 2osia] T 7es | 590 | svo | evs || 426 | 358 | 456 81 | 38 84 [IN. W.S. WS, by W. |S. 0y W. 010 | 297 | 171 Clear. . Str. 2, « Y
o el Tma| sex|| e0s | w9 | 520 || cas | 492y 302 8¢ | 62 76 [[W.N,W. IN.N.W. [N.W. 176 | 626 | 633 Girr. 2. Clear. Clear -
51 912 835 99s || 4ve | 805 615 241 688 | 156 79 *58 84 {IS.S. B, W. S. W. 007 § 006 | 007 Clear, < “”
s ssl sl s sos | 81 | ess || 340 | 628 I chas *93 53 85 |IS. W. W.byS. |S.W.bys.|l oot | 022 | o067 C.C.Str. 4 C. Str. 2, «
7l es| es] eer|l ess | aar | exo || 400 f 631 | 45 30 82 79 [|W.S. W.  [S. W. by W.[N. by I, 313 | 1220 | $91 |fTnapp. Light Cirr. “ 10. «
862 %94 738 55'5 817 620 331 638 *397 T4 *61 71 {|N. W. by W.IN.W.by N. |S. W. by W.[| 773 183 840 Clear. Clear. e
o| os5| 93s| oes|l 609 | 845 | x4 [| 871 | 638 | 504 71 *56 ‘84 |IS. W, S.W. S W. 020 | 015 [ 180 « C.C.Sb 4 Str. 4
33| 905t 97| o600 | 835 | 685 || 494 | 692 | ‘613 90 | 58 85 [S.byE. |S.W. S.S. E. 023 | 283 | oot C. Str. 6 Cum. Sti. 8. Cirr. 1.
20'893 885 802 649 034 736 527 854 *628 85 53 78 L. 5. W. |W,8.W. [S.W.byS.|| 023 0'85 443 Clear. Clear. Clear Ft. Aurora Borealis
ol Tsozl mast wrl| 91 ] 900 | 72s || ves8 | 776 | €70 78 56 -85 ||S. W, by W.|W, E. 063 | o077 | 123 f[nUI « C. Str. 9 C.C.Str. 4, Dist, The.
w el s w0l 776 | s8¢ | veo || cest | 925 | -7 4| 7L g5 |is.s.’Ww. IS.5.W. |SbyW. 012 | 133 | o4l Fog. 0.C.Str. 8. Dist. Thun.|Ciear. e )
14] 823 772 697 740 970 T84 681 936 692 82 51 86 1S, 8., S.by W. |[S.byW. 010 243 0'32 Clear. C. Str. 4. *
WL Ty 668 02 || 771 92'3 735 ‘648 1 1136 692 71 -68 86 [|S. W. S.byE. |SW.bywl|l o012 318 4% «“ “ 4, C.Str. 4, Tight mN. X,
15| 711 709 740 || 751 900 678 670 *896 846 78 63 ‘94 S.'%y . |S.by W. IS, 008 0°89 310 0'180 N C.C.Str.  Thunder. s 10. o
o om 704 725 69.5 860 718 668 *955 715 94 78 94 |IS.B.byE. |W.S.W. |N.E by W.j| 083 0'83 783 0499 Rain. C. Str. 10. « 9.
8 es| 70| o7 ] 6o | 923 | 736 305 | 896 | 727 91 | B9 90 |IS. W.byS. [S.S. W 080 | 013 | 180 C. Str. 9 C.3.86. 4 Clear.
9 gl sy sl 780 § 703 | 704 [| 692 | TS ;718 36 91 | 03 ||S.W. N.by W. 110 | 805 | 440 ||T036 « Thunder.  {Rain. Str, 3.
w 4| an | 42| 742 | vo0 | ess [ 715 | 763 | 648 86 | 78 ‘91 IS, W. by W.{S. W. by W.S. by W. 666 | 103 | 010 « 10. C.Str. 10 C.0.Str. 4,
sl 255 | 14| 4|l o661 | 730 | 6ro || mva } 827 | '626 89 | 90 94 |[N.E-by B IE.S. E.  JE.N.E. 052 | 412 | 105 || 0800 « 10. “ 9. “ 4. Thundé.
s msg]| et | 72|l ex0 | 7us | &0 || es0 | E88 | 712 96 | 18 84 {IB/N.E. |E.-N.E. _[E.N.E. 718 | 1292 | 1540 “ 10. “ 4. “ 9.
sl sl s | siafl 570 | 86 | 590 || 876 | 688 | 778 79l 53 | 95 |IN.E.byE.|N.E.byE. |E. by N. 2056 | 1870 | 1256 || 1105 « 10. C.C.Str. 8. Cirr. Str. 10,
o nag, w7 | vl ev7 | 653 | 630 || 4l | B8 | 546 84 | -98 o4 [[RBibyN.  |N.W.by W.IS.E. byE. || 547 | 207 | 148 || o9m Cirr. Str. 4 in. Str. 4
s si2| o5l sof| 22 | svo | eso |f cm2s | 739 1 613 94 | T 89 8. W.S. W, S W. 117 | 592 | 212 | oxo C. Str. o C.Str. 4 . iStr. 4. Thundor.
s sl 7s7] ses{f ®o5 | 890 | 706 || -e3s | 888 | 628 ‘90 *65 56 |IS.W.hy W W SIW. [S-Wibys. |l 25 | 717 | 222 Str. 2 « 4. Clear. -
ul s3] sl 7osl| ese | 920 | 727 |f €8 | 670 | 704 88 | 44 90 |S.W.by S.[S. W. . S. V 055 | 236 | 028 Clear. “« 2 G Str, 4
w s7l| eiz| qee|| 7es | 797 | 66Y || w39 | 628 | 54 86 | 84 -39 |[S. W.I‘yiy S.[S.W.byS. [S.-W.byS.|| 845 | 640 | 1273 ||Inapp. C. Str. 6. «“ 4. . C.Str, 4
so| 7541 709 | oc3 || 508 | 7al | o888 || 478 | 617 | ‘534 93 | 74 80 [IN.N.W. IN.W. . W. 592 | 335 | 00l Clear. «“ 2. Glear,
| om| s| 8| 620 | &0 | 60 [ 628 | 617 | 534 93 | 56 -89 |IS. B S.S.E. . 114 | 432 | $o7 « C.C.Str. 4. Girr. Str. 4.
3 73 Gl4 548 630 799 03 516 715 548 89 7L 94 lIS.S.B. S. by E. S. by E. 612 047 9'31 902 NG, C. Str. 8. C. Str. 6. Cirr. Str.  10.

REMARES FOR JULY, 1857,

gighc%t;, 115;1]1‘0 22%% dzlzg§ 33;’ooolinchc‘s. %Eiout%‘l;l‘)f Igvngaoraﬁon. 2‘st51 inc&es.
owest, the 20th day, 80431 n fell on 7°. days amounting to 65785 i s i i
Barometer. Monthly Mecan, 29754 inches. hours 57 minutes and was accom%aniedzbsg %ﬁsxﬁegm{?ﬁ:}w »
Monthly Range, 05 “ Most prevalent wind tho S. W, Least prevalent wind the E.

Highest, the T4th day, 98°7. Most windy day, the 23rd day; mean miles per hour, 15°60.
Lowest, tho Sth day, —46°S. Lenst windy day, the 5th day; mean miles per hour, 0'06.
Senlt den, i Al B plent (el
Month nge, 3 o Bleotrical s of the a i .

8e, 41 29, am g"hxgh gotriear mosphere has ndicated con'stagt.

zone was in rathor small qu~ atity..

inches; it was raining 61

un's rays; 122°9,
Lowest point of_!l,errestrinhadiat%sn, —4$4°6,
Mean of Humidity, £00,. .



