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AMERICAN. 

JOURNAL OF SCIENCE AND ARTS. 

[SECOND SERIES,] 

Art. I.—An account of the Meteor which burst over Weston in 
Connecticut, in December, 1807, and of the falling of stones 
on that occasion; by Professors SiunimaN and KinesLey.® 

On the 14th of December, 1807, about ers past 6 o’clock, a.m., 
a Meteor was seen moving throu ugh e atmosphere, with very 
great velocity, and was heard to explode over ibe townof Weston, 
in Connecticut, about 25 miles west of New Haven. Nathan 
Wheeler, Esq., of Weston, one of the justices of the court 
common pleas for the county of Fairfield, a gentleman of 
respectability, and of undoubted veracity, who seems to 
been entirely uninfluenced by fear or imagination, was pass ee 
at the time through an inclosure adjoining his house, and had 
an opportunity of witnessing the whole phenomenon. From him 
the account of the appearance, rs agree and explosion of the 
meteor, is principally derived. The morning was somewhat 
cloudy, The clouds were di spn in unequal masses, artelly 

"Am. Jour. Scr.—Szeconp Series, You, XLVII, No. 130,—JaN., 1808. 
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2 Silliman and Kingsley on the Weston Meteor of 1807. 

situation its appearance was distinct, and well defined, like that 
of the sun seen through a mist. It rose from the north, and 
proceeded in a direction nearly perpendicular to the horizon, 
but inclining, by a very small angle, to the west, and devia~ 
ting a little from the plane of a great circle, but in pretty 
large curves, sometimes on one side of the plane, and some- 
times on the other, but never making an angle with it of more 
than 4 or 5 degrees. Its apparent diameter was about one- 
half or two-thirds the apparent. diameter ‘of the full moon. 

the lightning in a thunder storm, but rather like what is com- 
monly called heat lightning. 

ere it was not too much obscured by thick clouds, a waving 
conical train of paler light was seen to attend it, in length about 
10 or 12 diameters of the body. In the clear sky a brisk scin- 
tillation was observed about the body of the meteor, like that ‘ “nd 

a burning firebrand carried against the w ind, 
It disappeared about 15 degrees short of the zenith, and about 

the same number of degrees west of the meridian. It did not 
vanish instantaneously, but grew, pretty rapidly, fainter and 

} Il woul i ling in the fainter, as ared hot cannon-ball would do, i 
dark, only with much more rapidity. 

cooling in 

There was no peculiar smell in the atmosphere, nor were any 
luminous masses seen to separate from the bod e whole 

eriod between its first appearance and total extinction, was 
estimated at about thirty seconds. 

About thirty or forty seconds after this, three loud and dis- 
tinct reports, like those of a four-pounder, near at hand, were 
heard. They succeeded each other with as much rapidity as 
was consistent with distinctness, and, altogether, did not occupy 
three seconds, Then followed a rapid succession of reports 
less loud, and running into each other, so as to produce a con- 
tinued rumbling, like that of a cannon-ball rolling over a floor, 
sometimes louder, and at other times fainter : some compared 
it to the noise of a wagon, running rapidly down a long and 
stony hill ; or, to a volley of musketry, protracted into what is 
called, in military language, a running fire. This noise contin- 
ued about as long as the body was in rising, and died away 
apparently in the direction from which the meteo i 

The accounts of others corresponded substantially with this. 
Time was difierently estimated by different people. Some aug- 

seem, in various instances, to have 
é of the phenomenon. 

_ mented the number of loud reports, and terror and imagination 
. 

every circumstance 

q 
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The only thing which seemed of any importance beyond this 
statement, was derived from Mr. Elihu Staples, who said, that 
when the meteor disappeared, there were apparently three suc- 
cessive efforts or leaps of the fire-ball, w sa grew more dim at 
every throe, and disappeared with the 

h teor was seen as far south as a NUE York ; and the 
explosion was heard, and a tremulous motion of a earth per~- 
ceived, between forty and fifty miles north of Wes From 
the various accounts which we have received of jen appears 
of this body at different places, we are inclined to believe, that 
the time between the disappearance and report, as estimated 
by Judge Wheeler, is too little, and that a minute is the least 
time which could have intervened. Taking this, therefore, for 
the time, and the apparent diameter of the body as only half 
that of the ae moon, its real diameter could not be much less 
than 300 fee 

pene to detail the consequences which fol- 
lowed the explosion and apparent extinction of this luminary. 
We allude to the fall of a number of masses of stone in several 

places, principally within the town of Weston. The places 
which had been well nsServidiied at the period of our investiga- 
tion were six, The most remote were about 9 or 10 miles dis- 
tant from each other, in a line differing little from the course — 
the meteor. It is therefore probable that the successive m 
fell in this order, the most northerly first, and the most eonthaely 
last. We think we are able to point out three principal places 
where stones have fallen, corresponding with the three loud can- 
non-like reports, and with the three leaps of the meteor, obser- 
ved by Mr. Staples. There were some circumstances common to 

the explosions had ceased, a loud whizzing or roaring noise in 
the air, observed at all the sie and so far as was ascertained, 
at the moment of the xcited in some the idea of a 
tornado ; in Ree of a large eannon-shot i in rapid motion, and 
it filled all w of some impend- 
ing cciatohe In every 1 instance, ‘immediately after this, was 
heard a sudden and abrupt noise, like that of a ponderous body 

* From subsequent information it appears that this meteor was seen n in the east: 
ern part of Connecticut, in New Jersey, in the interior of the state of New York, 

as high up, at least, as Rutland, in "Vermont. 
It was stated by Professor Day, in a discourse before the eng shs sags Academy, 

that a gentleman’ who was riding in Colchester in Connecticut. $ be oy s about 
miles east of A esigee saw this meteor agp it Was passing in 15 or de- : 

dag Hetero about one- e-half as ance: as that Jaa 

nary. was justly remarked by Mr. Day. ae if at this reagent it had this appa- 
port Gendt its real diameter must have bee n 1200 or 1300 fi nh gy or, about a quar-— 
bo of a mile; but, as the apparent diameter was not taken with al trument, | 
y estimation, it was not supposed that this conclusion was perfectly exact. It is 

evident, ty ab Lea jou the meteor must have been much higher, w ane 
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striking the ground in its fall. Excepting one, the stones were 
more or less broken. The most = circumstances of the 
particular cases were as follews 

. The most northerly fall was within the limits of Hunting- 
ton, on the border of Weston, about 40 or 50 rods east of the 
great road from Bridgeport to 5 teen, in a cross road, and 
contiguous to the house of Mr. Edwin Burr. Mr, Burr was 
standing in the road, in front of bis house, when the stone fell. 
The noise produced by its collision with a rock of granite was 
very loud. Mr. Burr was within 50 feet, and immediately 
searched for the body, but it being still dark, he did not find 
it till half an hour atter. By the fall, some of it was reduced 
to powder, and the rest of it was proken into very small frag- 
ments, which were thrown around to the distance of 20 or 30 
feet. The rock was stained at the place of contact with a deep 
lead color. The largest fragment which remained did not 
exceed the size of a goose egg, and this Mr. Burr found to be 
still warm to his hand. There was reason to conclude from all 
the circumstances, that this stone must have weighed about 
twenty or twenty-five pounds. 

Mr. Burr had a strong impression that another stone fell in 
an adjoining field, and it was confidently believed that a large 
mass had fallen into a neighboring swamp, but neither of these 
had been found. It is probable that the stone, whose fall has 
now been described, together with any other masses, which may 
have fallen at the same time, was thrown from the meteor at the 
first ig eee 

featileately iter the sptaione The co formed various unsatis- 
weatory eure concerning the. cause, nor did even a fresh 

They had indeed formed a vague conjecture that the hole 
might have been made by lightning, but would probably have 
a no further attention to the circumstance, had they not 
eard, in the course of the day, that stones had fallen that mor- 

ning in other parts of the town. This induced them, towards 
evening, to search the hole in the yard, where they found a 
stone buried in the loose earth which had fallen in uponit. It 
was two feet from the surface, the hole was about twelve inches 
jn diameter, and as the earth was soft and nearly _ from 

stones, the mass had sustained little i injury, only a few 

Si spas AMM es sy si 
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fragments having been detached by the shock. The weight of 
this stone was about thirty-five pounds. From the descriptions 
which we have heard, it must have been a noble specimen, and 
men of science will not cease to deplore that so rare a treas- 
ure should have been immediately broken in pieces. All that 
remained unbroken of this mass, was a piece of twelve pounds 
weight, since purchased by Isaac Bronson, Esq., of Greenfield, 
with the liberal view of presenting it to some public insti- 
tution. 

Six days after, another mass was discovered, half a mile north- 
west from Mr. Prince’s 

on a globular detached mass of gneiss rock, which it split in 
two, and by which it was itself shivered to pieces. 

The same men informed us, that they suspected another 
stone had fallen in the vicinity, as the report had been dis- 
tinctly heard, and could be referred to a particular region some- 
what to the east. Returning to the place after an excursion 
of a few hours to another part of the town, we were gratified 
to find the conjecture verified, by the actual discovery of a mass 
of thirteen pounds weight, which had fallen half a mile to the 
northeast of Mr. Prince’s. Having fallen in a ploughed field, 
without coming into contact with a rock, it was broken only 
into two principal pieces, one of which, possessing all the char- 
acters of the stone in a remarkable degree, we purchased ; for 
it had now become an article of sale. 
Two miles southeast from Mr. Prince’s, at the foot of Ta- 

showa Hill, a fifth mass fell. Its fall was distinctly heard by 
Mr. Ephraim Porter and his family, who live within forty rods 
of the place, and in full view. They saw a smoke rise from the 
spot, as they did also from the hill, where they are positive 
that another stone struck, as they heard it distinctly. At the 
time of the fall, having never heard of any such thing, they 
supposed that lightning had struck the ground, but after three 
or four days, hearing of the stones which had been found in 
their vicinity, they were induced to search, and the result was 
the discovery of a mass of stone in the road, at the place where 
they supposed the lightning had struck. It penetrated the 
ground to the depth of two feet in the deepest place; the hole 
was about twenty inches in diameter, and its margin was col 
ored blue from the powder of the stone, struck off in its fall. 

It was broken into fragments of moderate size, and from the 
best calculations might have weighed 20 or 25 pounds. _ 
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The hole exhibited marks of much violence, ei turf being 
very much torn, and thrown about to some distanc 
We searched several hours for the stone, bth was heard to 

fall on the hill, but without success, Since that time, however, 
it has been discovered. It is unbroken, and exactly corresponds 
in appearance with the other specimens, It weighs 362 pounds,.* 
It is probable that the five stones last described were all pry 
jected at the second explosion. 

III. At the third explosion a mass of stone far exceeding the 
united weight of all we have hitherto described, fell in a field 
belonging to Mr. Elijah Seeley, and within thirty rods of his 
ho Mr. Seeley’s is at the distance of about four miles from 
Mr, Prince’s, Mr. Elihu Staples lives on the hill, at the bottom 
of = this body fell, and careiilly observed the whole phe- 
nomen 

After. the last explosion, he says, a rending noise like that 
of a whirlwind passed along to the east of his house and imme- 
diately over his orchard, which is on the declivity of the hill. 
At the same instant a streak of light passed over the orchard in 
a large curve, and seemed to pierce the ground. A shock was 
~~ and a report heard like that of a heavy body falling to the 

; but no conception being entertained of the real cause 
ior no one in this vicinity, with whom we have conversed, 
appeared to have ever heard of the fall of stones from the skies), 
it was supposed that lightning had struck the ground. Three 
or four hours after the event, Mr. Seely went into his field to 
look after his cattle. He found that some of them had leaped 
into the adjoining pian and all exhibited strong indica- 
tions of terror. Passing on, he was struck with surprise at 
seeing a spot of ground whith he knew to have been recently 
turfed over, all torn up, and the earth looking fresh, as if from 
recent violence, Coming to the place, he found a oreat mass of 
fragments of a strange looking stone, and immediately called for 
his wife, who was second on the g eroun 
Here pees exhibited the most striking proofs of violent collis- 

ion. A ridge of micaceous schistus lying nearly even with the 
ground, and somewhat inclining like the hill to the southeast, 
was shivered to 0 pieces, to a certain extent, by the impulse of 
the stone, which thus received a still more oblique direction, 
and forced itself into the earth to the depth of three fect, tear- 
ing a hole of five feet in length and four and a half feet in 

th, and throwing large masses of turf and fragments of 
“ws kag baaeanbiiesad Mr. Gibbs, of Ne > hu -—enrished his splendid collection of mie cee eae 
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stone and earth to the distance of 50 and 100 feet. Had there 
n no meteor, no explosions, and no witnesses of the light and 

shock, it would have been impossible for any person contempla~ 
ting the scene to doubt, that a large and heavy body had really 
fallen from the skies with tremendous momentum. 

rom the best information which we could obtain of the 
quantity of fragments of this last stone, compared with its 
specific gravity, we concluded that its weight could not have 
fallen much short of 200 pounds. All the stones, when first 
found, were friable, being easily broken between the fingers ; 
this was especially the case, where they had been buried in the 
moist earth ; but by exposure to the air, they gradually har- 
ene 

the prepared fish skin, or shagreen. It gives sparks with the 
steel. There are certain portions of the stone covered with the 
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water being one. The specific gravity of different pieces varies 
a little ; this is the mean of three. ° 

The color of the mass of the stone is mainly dark ash, or, 
more properly, a leaden color. It is interspersed with distinct 
masses, from the size of a pin’s head to the diameter of one or 
two inches, which are almost white, resembling in many instan- 

pea, but generally they are much smaller, They can be de- 
tached by any pointed iron instrument, and leave a concavity 
in the stone. They are not attractable by the magnet, and can 
be broken by the hammer. If any of them appear to be affected 
by the magnet, it will be found to be owing to the adherence 
of a portion of metallic iron. 

2. Masses of yellow pyrites may be observed. Some of them 
are of a brilliant golden color, and are readily distinguishable 
by the eye. Some are reddish and some are whitish. The 
pyrites appear most abundant in the light colored spots, where 
they exhibit very numerous and brilliant points, which are very 
conspicuous through a lens. 

3. The whole stone is interspersed with malleable iron, alloyed 
with nickel. These masses of malleable iron are very various 
in size, from mere points to the diameter of halfan inch. They 
may be made very conspicuous by drawing a file across the stone, 

4. The lead-colored mass has been described already, and 
constitutes by far the greater part of the stone. After being 
wet and exposed to the air, the stone becomes covered with 
numerous reddish spots, which do not appear in a fresh frac- 
ture, and arise manifestly from the rusting of the iron. 
_5. There are a few instances of matter dispersed irregularly 

through the stone, which are considered as intermediate between 
pyrites and malleable iron. They are sometimes in masses 
apparently crystalline, but usually irregular. They are black, 
and commonly destitute of splendor, but exposed by a recent 
fracture, they appear like a glossy superficial coating. They 
are sometimes attractable by the magnet, and sometimes not. 
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Art. Il.—On the distillation of dense Hydrocarbons at high 
temperatures, technically termed ‘‘ Cracking;” by 8. F. 
PECKHAM, 

In the American reprint of the Chemical News, for June of 
this year, an article appears “On Naphtha and Hluminating 
Oil from heavy California Tar,” by Prof. B. Silliman, copied 
from the San Francisco Bulletin. In the September number 
of the same journal, an article appears “On the Distillation of 
Hydrocarbons,” by Joseph Hirsch, Ph.D., in which the results 
obtained by Prof. 8. are subjected to critigism, and certain 
statements made in reference to the subject of a most extraor- 
dinary character. 

At the same time that Mr, Corning was engaged upon the 
experiments, the results of which form the subject of Prof. 
illiman’s paper, I was engaged upon experiments of a similar 

character for the Geological Survey otf California, the results 
of which have not yet been published.* These results differed 
somewhat from those obtained by Prof. §., as also the method 
by which they were obtained. I shall, therefore, give a brief 
summary, both of method and results, and compare the conclu- 
sions to be derived from them with. the statements made by 

. Hirsch. 

crude material at my command (5 gallons of each variety) 
rendered this operation exceedingly difficult to conduct suc- 

* The volume of Reports of the Survey on “Economical Geology,” containing 
these , is now ready for the press, but its publication is delayed by the 
failure of the last California Legislature in making the necessary appropriation. 
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cessfully, and it was with extreme satisfaction that I saw at 
the time, in the October number of the Chemical News for 

small, and should*be enlarged sufficiently to enable the pressure 
to be regulated by weights instead of by a spring. 

With a pressure of between 30 and 40 pounds per square 
inch (the exact amount was not ascertained) the following re- 
sults were obtained. See table, page 11. 

o. I was an oil procured from one of the tunnels of the 
Hayward Petroleum Company, of a specific gravity of ‘9023, 
yielding by distillation in a common still about 15 per cent of 
light oil, of a specific gravity of ‘810, with about 40 to 50 per 
cent of “ middlings,” and 20 per cent of light lubricating oil. 

No. II came from the celebrated Pico Spring, yielding the 
lightest oil of any natural outcrop in southern California. Its 
specific gravity was ‘8932, and it yielded to treatment by the 
ordinary method only about 20 per cent of illuminating oil of 
the proper density. 

No, {II was from the Cafiada Laga, of a specific gravity of 
‘9184, and yielding by the ordinary process only 3 per cent of 
illuminating oil. 

by ordinary treatment, by distillation under pressure are sub- 
jected to what is technically termed “cracking,” and made to 
yield from 28 to a a cent of oil fit for burning, and rendered 
thereby nearly as valuable as the crude oils of Pennsylvania, 

23 Sei al 
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Percentage results of Distillation under Pressure. 

umber I, H, TII. ry, N 
Volatile impurity, consisting of air and water,.... 1... sc... .--. 12°5 
Ist. Pres Distillation of crude material, 91— 87°66 82°86 72-20 
Coke and loss at do., 9— 12°34 17°34 15°50 
Ist Fractionation of sp. gr. 43° B. = °810, -....-- 42-— 56°72 40°33 16-70 
Leaving Heavy Residue for re-distillation, 49— 30°94 42°33 55:30 
Which yielded, by 2d Pressure Distillation,..-..-- 44°15 27°84 58°09 49°80 
2d. Fractionation of sp. gr. 43° B. == °810, -....-- 12°25 696 9°52 12°40 

Total crude Nluminating Oil, 54°25 62°68 49°35 2910 
Loss in treatment of do., ;35, 16 ; ‘49 ‘ 
Total yield of Refined Oil 51°25 60°70 48°36 23:20 

tal crude Lubricating Oil, 31°85 20°88 28°57 37:40 
oss in treatment of do., 734, “95 “62 “85 I 

Total Refined Lubricating Oil, 30:90 20:26 27°72 36°30 

Yield of Refined Mluminating Oil, sp. gr. 43° B.,-. 51°25 60°70 4836 28-20 
Yield of Refined Lubricating Oil, sp. gr. 23°-25°B., 30°90 20°26 27-72 36°30 
Loss in treatment, 2°61 250. 2°34. 2°00 
Coke and loss in Distillation, 18°24 16°54 21°58 33°50 

Yield of Tiluminating Oil by ordinary process,...-. 15°00 20°00 3:00 2:50 

Dr, Hirsch criticises these experiments as not being executed 
under circumstances “parallel to the distillation on a large 
scale.” He then states, that during the distillation of hydro- 
carbons on the large scale, “the process of ‘cracking’ always 
takes place in some degree,” as “‘all hydrocarbons o high 

stills now being introduced, “cracking” takes place without 
any ‘special efforts” to produce such a result, - while only a 
small portion distills over as paraffine oil, that being due fo 
‘over-heating.” He next states, that by rapid distillation of a 
small quantity, the different hydrocarbons which make up the 
petroleum come over unchanged, and that the difference be- 
tween this last named distillation and the former, is the same 
as the one between distilling coal for the production of illum- 
inating gas, and that for producing coal oil ; the former pro- 
one a dense tar, being carried a in small -S pt <= 

e latter, in revolving retorts of large capacity. ese 
the oily vapors are Banned to a cooler temperature than their — 
own with every revolution of the retort, and are in this manner 
broken up into oils of lighter gravity.” face 



12 8. F. Peckham on the Distillation of Hydrocarbons. 

_ He then gives a number of rules, the result of his own expe- 

“1st. * * * the more the temperature of the actual boiling 
point of oil of definite gravity is above the temperature to which 
the same oil is raised, the greater is the quantity of light oil 
obtained. 

“Od The gravity of distillate resulting from reduction of — 
temperature will be directly proportionate to said reduction. -_ 

* © Jn distillation, the temperature, therefore, should always 
bo wie ners to the boiling point of the oil of the specific gravity 

ve (34, The difference between the temperatures of the two 
boiling ey viz: of the oil being subjected to distillation, 
and of t erived distillate, is in direct proportion to the 
height of the still employed, or to the facility for cooling the 
upper portions of the still. 

‘Ath, The intensity of the process of ‘cracking’ is propor- 
tionate to the suddenness with which the oil vapors are con- 
densed before leaving the still. 

“Sth. The difference in gravity between that of the oil dis- 
tilled, and the desired distillate, is in ~~ proportion to the 
quantity of water produced in the proce 

‘These laws are the same with Slesiasieies distilled under 
the ordinary atmospheric pressure, as swith those distilled in a 
vacuum, or under increased pressure.” 
It is very rarely that as many errors are included within as 

little space, and the entire discussion exhibits in a remarkable 
degree to what totally erroneous conclusions the results of close 
observation and experience may lead, when explained upon a 
false hypothesis. 

The operation of “cracking,” as conducted by Mr. Downer, 
consists in a slow distillation of oils of high specific gravit 
and high boiling point, in a still furnished with a high dome, 
the outer surface of which is freely exposed to radiation. As 
distillation those oils which are condensed at the | 
tem ‘at which the dome is maintained, instead of pass- 
ing into the worm and thence into the receiver, collect in drops 
Ps n the surface of the dome, and fall back upon the surface 

he oil beneath, which has meantime become heated above 
their boiling points. Mr, Young distills the oils under pressure, 
thereby Me cpa them at a temperature above their normal 
boiling points 
It is therefore bgbrines that the primary and essential condi- 

tion of “ cracking ” simply to subject the oils to a tempera- 
ture above their oiling points, or in other words, to super-heat 

their vapors. It will be found that for oils of the same density, 
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Pp 
only 1,500 cubic centimeters at a time. 

Dr. Hirsch is correct in stating that during the distillation on 

ee, but his reasoning is utterly at fault. So, too, is his ex- 

planation of the fact, that “cracking” takes place in large 

and radiation, With such an arrangement it is impossible, 

upon Mr, Downer’s plan, to prevent more or less condensation 

upon the dome, and consequent “cracking,” especially toward 

the end of the operation, in stills of the enormous capacity 

of 40,000 gallons, where all the conditions essential to his pro- 

cess are present. It was in stills set in this manner that the 

heavy California oils were first distilled, and in which they were 

“cracked” to an oil of medium density; but when the sides 

and domes of the stills were surrounded with brick-work, the 

vapors were no longer condensed, and they passed unchanged 

- into the receiver. 
Dr, Hirsch is again in error, in supposing that paraffine oils 

are produced by a high temperature. I am_ told that Mr. 

products at the very lowest temperature possible. see 

He is yet again in error, in the analogy which he assumes 

to exist between rapid and slow distillation of petroleum, and 

the distillation of coals, in small retorts to produce illumin- 

ating gas, and in revolving retorts to produce oil. Rapid dis- 

tillation “cracks” the oil, se it necessitates i 
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temperature to force the vapors from the still, Such has been 

my experience repeatedly on both the large and small scale, 
Slow distillation yields the hydrocarbons unchanged, provided 
the vapors have ready egress from the still, because distillation 
is then carried on at the lowest temperature attainable. Small 
retorts are used for the manufacture of gas, in order that the 
coal may the sooner be raised to the red-heat, and the greatest 
possible “cracking” effect be experienced, while revolving re- 
torts are used in the manufacture of oil, not that the charge 
may be repeatedly cooled, but in order that it may be uni- 
formly heated, avoiding the necessity of over-heating the por- 
tion next the fire, in. order that the upper portion may be 

which the top of the still is maintained, the lower will be th 
boiling point of the liquid resulting from the condensation of 
the vapors that escape. : 

His fourth rule is too obscure in its signification to admit of 

His third rule is correct, as the lower the temperature at 
i e 

iticism. 
His fifth rule is of the most extraordinary character. Chem- 

istry is not yet ready for the announcement of the transmuta- 
tion of one element into another, and such transmutation must 

inly take place if warER can be produced by distillation 
of volatile HYDROCARBONS, with exclusion of oxyeEN. So, too, 
is it almost equally difficult to imagine how any general laws 
can be “the same” for two processes so diametrically opposed 
as distillation in a vacuum and under pressure. 

I desire in this connection to note a few suggestions which 
have occurred to me in reference to this subject. In the last 
edition of Prof. Dana’s Mineralogy (1868), he has classified the 
results obtained by Profs. Warren and Storer, and arra 
the hydrocarbons isolated by them in three groups, viz: the 
Naphtha and Beta-naphtha series, and the Pittoleum group. 
The first two are isomeric, the last contains more carbon in 
proportion to its hydrogen. The members of the Pittoleum 
group at present isolated are doubtless the lower members of a 
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large group, the higher members of which have very high boil- 
ing points ; or perhaps there is still another group containing 
a still larger proportion of carbon. As the different members 
of these groups decrease in density, the proportion of hydrogen 
increases, and as they increase in density, the proportion of 
carbon increases. The process of “cracking” Pennsylvania 
oils, therefore, is simply subtraction of carbon ; and it appears 
om the results of experiment and analysis, that each addi- 

tional atom of carbon is held by a feebler affinity than the last, 
consequently the stability of the members increases as the pro- 
portion of carbon decreases. The lower the member is in the 
series, the stronger is the affinity of the hydrogen for the car- 
bon, and consequently, the higher is the temperature required 
for the production of the member next below it. Thus it is 
that over-heating dense paraftine oils produces medium or illu- 
minating oils; over-heating illuminating oils produces still 
lower and more volatile liquids ; at a still higher temperature 
the products become gaseous, and at an excessively high tem- 
perature, light rather than heavy carburetted hydrogen gas is 
produced, 

In the absence of actual demonstration by fractionation, I 
am led to believe from the behavior of California petrole 
that they do not contain either the Naphtha or Beta-naph- 
tha series in appreciable quantity ; nor do they contain the 
members of the Pittoleum group yet isolated im large propor- 
tion, but are doubtless made up of the higher members of that 
group, or a still more highly carbonized and unstable group 
not yet described, with which is mingled one or more nitro- 
hydrocarbons yet more easily decomposed. Be this fact or fancy, 
the appearance and physical properties of the refined pressure 
distillate from these oils, lead to the opinion that it is made up 
of the same members of which refined Pennsylvania petroleum 
is composed. The lightest oils existing in crude California 
petroleum change in a few. weeks, after treatment, to a 
yellow color, even when tightly corked and exposed only to the 
light. A bottle of refined pressure distillate in my possession 
has now been prepared nearly two years, yet its color has 



16 W. RB. Nichols on the Chromites of Magnesium. 

distillate ere any considerable increase in the temperature 
of distillat 

I hope ae some future day to be able to fractionate both the 
crude California petroleums, and the products of their distilla- 
tion under pressure, and thus obtain some additional facts in 
reference to this interesting question. 

Cambridge, Mass., Nov. 9th, 1868. 

Arr. IIIl.—On the Chromites of Magnesium ; by W. R. Nicu~- 
ous, student at the Massachusetts Institute of Technology. 

Tue extent of the power possessed by some of <i hydrated 
sesquioxyds, notably by the hydrate of chromi o hold 
magnesia and several other of the metallic preoiyai' in insolu- 
ble combination, appears never to have been distinctly recog- 
nized by chemists. Fresenius, it is true, remarks * that sesqui- 
oxyd of chromium cannot be separated (quantitatively) by 
ammonia from the aliatine earths, since, even though carbonic 
acid be completely excluded, portions of the alkaline earths are 
thrown down in combination with the sesquioxyd of ¢ 5 
But his co is far less forcible than the facts in the cade 7 . 

demand, 
Other inittien have fallen into the grave error of supposing 

that magnesitim can be separated from chromium, with suffi- 

sis. According to Galloway, this ammonia precipitate is col- 
lected by itself and examined for iron, aluminum and chro- — 
mium ; sulphid of ammonium is then added to the filtrate to — 
throw sca cobalt, nickel, zinc and manganese ; carbonate of 

would. be are ee imy be fs in miany cases to detect inmate 
hen — = presence of chromium, From a solution con- — 

- ‘itati ee ‘Chemical eee 3 4th ei London, 1865, 231 a. 
ed. London, ok x et seq. 
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taining any considerable proportion of sesquioxyd of chromium 

as well as magnesium, the greater part or the whole of the 

latter will be thrown down, together with the chromium, on 
the addition of ammonia, even when the solution is highly 

charged with chlorid of ammonium. 
Sulphid of ammonium, also, like ammonia, throws down from 

mixed solutions of chromium and magnesium a compound 

precipitate well-nigh insoluble in water and saline solutions. 
If no serious difficulty has been met with hitherto in detecting 

magnesium in presence of chromium by the ordinary method 

of qualitative analysis, it is doubtless owing to the fact that, 

in pursuing this method, some of the magnesium thrown down 

in combination with chromium will be encountered when the 

precipitate produced by sulphid of ammonium comes to be ex- 

amined in regular course for (barium, strontium, calcium and) 

magnesium, which may have fallen down in combination with 

phosphoric, boracic, oxalic, or silicic acid, or in the form of 

fluorids; and this, even if nothing but chromium and magne- 

As thrown down either by ammonia or by sulphid of am- 

monium, the compound precipitate of chromium and magne- 

tween the maenesia and the chromic oxyd, I have devoted 
} J 

particular attention to the study of the precipitates thus pro- 

Equivalent quantities of chrome alum and E som salt were 

weighed out and dissolved in water with addition of chlorid of 

or 

separately, the chlorid of ammonium being added to the solu- 

tion of sulphate of magnesium before mixing the two solutions. 

in each case to determine the amount of nesium in the 

‘filtrate by precipitation with phosphate of sodium. Negative 

results were obtained for the most part in these trials, as will 
be seen below. 3 ee 

The precipitate thrown down by ammonia was dissolved in 
Am. Jour. Sci.—Secoxp Senres, Vow. XLVI, No. 139.—Jay., 1869. 

2 ah 3 s 
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boiling dilute chlorhydric acid, the solution thoroughly cooled, 
and then mixed with an excess of a cold aqueous solution of 
caustic soda. The precipitate produced by the soda was filtered 
as rapidly as possible, washed somewhat with water, dried, 
ignited and weighed, while the filtrate was boiled to precipitate 
any chromium which had dissolved. The hydrate of chromium 
thrown down by boiling was ee on a filter, was washed, 
dried, ignited and weighed by 

I, 25098 grm. erties ani and 0°5240 erm. of Epsom 
salt were taken, so that the mixture contained 1:19 equivalent 
of Cr,O, and 1 equivalent of MgO. No magnesium could be 
detected in the filtrate from the precipitate, produced by am- 
monia in this mixture. The ammonia precipitate dissolved in 
chlorhydric acid, and treated with caustic soda in excess, gave 
= only 00103 grm. of Cr,O, to the soda, while 0°3753 grm. 
of Cr,O, went down again “with the magnesium 
An analysis of the ignited soda precipitate gave the follow- 

ing results 
Theory 

Taken. Found. (MgO, Cr.0,). 

a) Mgo 0-0847 00831 18°13 20°73 
) Cr,0, 0°3843 08753 81°87 79°27 

0-4690 0-4584 100-00 100-00 
II. 2:4979 grm. of chrome alum and 0°6150 grm. of Epsom 

salt were taken, so that the mixture contained 1 equivalent of 

used as the precipitant in this instance, and 0-0105 grm. of 
MgO was found in the filtrate from it. ‘When the precipitate 
was dissolved in chlorhydric acid and treated ace soda lye, 
00181 erm. of Cr,O,, went into solution in the so 

Ill. 2:469 grm. of chrome alum and 0-302 of Epsom 
alt. were taken, so that the mixture contained 2-02 equivalents 

of chromic oxyd for 1 equivalent of magnesia. No magnesium 
00 gen detected j in the filtrate from the ammonia precipitate. 

, ‘ of Cr,O, was held dissolved by the soda, and 
3893 gr, of Or, ). ‘was thrown down again with the mag- 

the ° precipitate, —~ solution in chlorhydric acid, 
was as treated = raptors in ex: 

1 Seperate Theory 
Taken. — _ Found. (MgO, 2Cr,0z). 

qu) » 3 00488 = 00492 ~—s: 12°66 11°56 
2Cr,0, 0'3780 083938734 88-44 

04268 0°3885 100-00 —_ 100-00 

isola precipitate gave the follow- 

eee at 
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TV. 2:0244 grm. of chrome alum and 0:2500 grm. of Epsom 
salt were taken, so that the mixture contained 2 equivalents of 
chromic oxyd for 1 equivalent of magnesia, A trace of mag- 
nesium was detected in the filtrate from the ammonia precipi- 
tate, and 0:0337 grm. of MgO was obtained from the soda 
precipitate. 0°1167 grm of Gr, O, was thrown down on boil- 
ing the filtrate from the sone precipitate. 

V. 2:3967 grm. of chrome alum and 0°3005 grm, of Epsom 
salt were taken, so that the mixture contained 1:97 equivalent 
of Cr,O, for 1 " equivalent of MgO. No magnesium was de- 
tected i in the filtrate from the paiocaa precipitate, 0°0250 
grm. of Cr,O, was thrown down on boiling the filtrate from 
the sa precipit ate 

VI. 1:0120 grm. of chrome alum and 0:5000 grm. of Epsom 
salt were taken, so that the magnesia should be in large excess, 
the proportion ‘of magnesia to chromic oxyd in this case being 
as2to 1. 00077 grm. of MgO was obtained in the filtrate 
from the ammonia precipitate, and 0-0765 grm. of MgO in the 
soda precipitate. No chromium was found in the filtrate from 
the ammonia precipitate, while 0°1508 grm. was obtained from 
the soda precipitate. The results ae be tabulated as eens 

und 
Taken. in the ae precipitate. (eMg0, 0720 ). 

VI 2M¢O 0°0809 0°:0765 33°66 

( -) Or Os 0°1549 0°1508 66°34 65°66 

0°2358 02273 10000 —*100°00 
The soda precipitates, after having been ignited and a 

were decomposed by fusion with carbonate of sodium a 
trate of potassium in the usual way.* The ee fa 
then determined as chromate of lead, and the magnesium in the 

ei resorted to in each case, in order to complete a 
mposition. The yellow color of the fused mass and of the _ 

solutions obtained after these second fusions, —— clearly 
‘enough that, whatever the tial os composition of me 

powder may be, a certain proportion of cheamigi is always 

* Fresenius. Quantitative Analysis, p. ee 
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contained in it. It should be stated that considerable diffi- 

culty was encountered in filtering the chromite of magnesium 

precipitated by caustic soda, especially in those cases where a 

cos glam large proportion of chromium remained dissolved 

n the excess of soda, for hydrate of chromium is gradually de- 

pheftell from such solutions even in the cold. Toward the 

close of the filtration a certain portion of the chromium, which 

was dissolved at first, is in this way pss agelo upon the filter 

and added to the mass of chromite of magnesiu 
The foregoing experiments were undertaken at t the suggestion 

of Prof. F. H. Storer, by whom my attention was called to the 

subject in the autumn of 1867. 
Boston, May, 1868. 

Art. IV.—WNotices of papers in ria degre eccusshnss 
No. II; by Georcz F. Barker, M.D 

5. On the formation of Sugar in the liver. 

(Continued from vol. xlvi, p. 390.) 

(25) On the 23d of March, 1857, BerNarp announced to 

the gress wa hid the isolation of the glycogenic matter. His 

nenenanen which was altered <= cooking, and that the latter 
could be separated from the ferment by era in hot water. 
His tere for its preparation is as follows: The liver from 

course se used) is divided while still warm, into fine shreds, 

which are thrown into water in active ebullition, to coagulate 
the ferment. The mass is then bruised in a mortar, mixed 

with | a span) aeeatity of water, Soaps boiled for ? of an hour. 
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is changed into dextrin and then into sugar, by all those agents 

which convert ordinary starch into dextrin and sugar; pro- 

longed ebullition with dilute mineral acids, and the action of 

diastase and analogous ferments, such as exist in the pancre- 

atic juice, the saliva, and the blood, effect this change easily ; 

the opaline character of the solution disappears, it is no longer 

colored by iodine, it reduces alkaline solutions of copper, and 

ferments with yeast, yielding alcohol and carbonic acid. The 

diastasic ferments produce this change in 4 few minutes at the 

temperature of the body. Torrefaction, and the partial action 

of ferments or of dilute acids, change the glycogenic matter into 

a substance which, like dextrin, is insoluble in strong alcohol, 

is soluble in water giving a transparent solution, is not colored 

by iodine, does not reduce copper-tests, does not ferment, and 

rotates to the right the polarized ray. From the above results, 

Bernard argues that the formation of sugar in animals shoul 

be divided into two parts: the 1st—entirely vital, since it takes 

place under the influence of life—consists in the production of 

the glycogenic matter in the living hepatic tissue ; the 2d, en- 

irely chemical, is the transformation of this into sugar by 

means of a ferment. This ferment was at first supposed to 

belong to the liver, but finding that blood effected the change 

in a marked degree, Bernard referred it to this fluid. Durin 

digestion, the circulation is much more active, and the trans- 

formation of the glycogenic substance is correspondingly great; 

in torpid animals like frogs, on the other hand, where the cireu- 
lation is slow, the sugar disappears from the liver, while the 

elycogenic substance remains. If these animals be warmed, how- 
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reverse; the abdominal circulation is accelerated, and the gly- 
vn St matter is so largely transformed that it appears in the 
rine, e paper closes by comparing the liver to a seed ; 

first, a vital action stores up starch in it; then a chemical one 
changes this starch into sugar. 

( n the Ist of June, Sanson announced to the Acad- 
emy * the discovery of glycogenic matter in the spleen, the 
lungs, and the kidneys, as well as in venous, arterial, and por- 
tal bloo 

(27.) At the next session, Fiavirr} communicated some 
experiments to prove that washing the liver by Bernard’s 
method for forty minutes did not deprive it of sugar. He 
therefore pulped a liver and washed it until free from sugar; 
none re-appeared after 24 hours standing. He then washed a 
liver by Bernard’s method for 11 hours, and on dividing it into 
two parts, found that one at once reduced ‘123 grams cuprous 
oxyd, while after 24 hours, the other half only produced -102 
grams. In a third experiment a horse’s liver, proved to con- 
tain sugar, was washed through the portal vein for 2! hours; 

28.) Botne. experiments on the uavenion oF the glycogenic 
matter into xyloidin, were presented to the Academy June 29,t 
by Eve. Petovuze. One gra m of the pure substance was mixe 
with concentrated nitric acid ; ; in a few moments it dissolved, 
and the whole was then poured into witcher! to precipitate the 
xyloidin. This, after drying, weighed 1-3 grams, the theoreti- 
eal quantity. It was very combustible, taking fire at 180° C. 

en piycogente matter was treated with dilute nitric acid 
hea t was converted into oxalic acid. On co sie 

#8 it Field carbon 39°8, hydrogen 6:1, oxygen 54:1 = 
giving the formula €,H, 0.5 : while that of cranes te 

and pe ap e hydrate ‘and dried at 100° C., has the 
_,-_ Pelouze had examined other organs 

bet had failed to find lycogenic opine in any but 
"on treating the lungs fic f by Bernard’s method, 

was obtained which at ‘first aight | resembled it ; 
this ieletanee 7 however, could not be changed into sugar and 
was potty modified albu nin. Sanson’s results are therefore 

x In a preesiint at the same session,§ SANnso: 
sae ia Pg es the starch of the food into Sar ae 

ick is saath by the abdominal venous system, carried 
“#0, R., liv, 1159, oa. Bi (tbsp. 1321 § Ih, p. 1823, 
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into the tissues by the general circulation, and converted into 
glucose, Animals nourished on meat, therefore, get dextrin 
from their food, a fact which explains the contradictory state- 
ments as to the existence of fermentable matter in the blood. 

elsewhere, because the circulation is slower. 
.) Sanson was immediately followed by Bernarp,* who 

asserted that this animal starch existed only in the liver, His 
experiments show that when rabbits are fed on carrots a 

_ large quantity of glycogenic matter is found in the liver, but 
none in any other organ. When the animal is fed on grain, the 
case is more complicated, as soluble starch colorable by iodine 
is then carried into the body. In a former memoir, it was 
stated that starchy matters did not pass into the blood as dex- 

noticed: I. The formation of glycogenic matter in the liver is 

constant, and is entirely independent of the external supply of 

dextrin or sugar. The blood of a rabbit fed for 3 or 4 days on 

wheat or oats contains dextrin; but this is not true with an 

starch; whenever the an 
food is taken as usual 

! *.(, R., xliy, 1325. 
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years, also from an capeiry. Both were fed on hay and oats and 
ate well, though the second animal had some fever. Three or 
four mona after eating they were killed. On dissection, diges- 
tion appeared to have taken place perfectly ; the lacteals were 
full of chyle, and the urine was alkaline. The livers were re- 
moved and at once examined; that of the well horse furnished 
a strongly opaline decoction, very rich in glycogenic matter, 
while that of the arthritic animal gave a limpid solution con- 
taining not a trace. The flesh of both animals contained dex- 
trin and sugar, from the food. It appears, therefore, that on 
the one hand, the formation of animal starch in the carnivora 
takes place upon food entirely free from carbohydrates, and on 
the other, that it ceases in the d diseased herbivora, even with 
ood rich in these substances. Beside the febrile state, th 

serliamnitinis ed tshioe, such as prolonged suffering, arrest ‘thi 
production; hence, healthy animals must be used for its ite 
onstration, paper closes with a new method for the 
reparation of the glycogenic matter. A filtered decoction of 

the healthy liver is mixed with glacial acetic acid in excess; 
a whitish precipitate of almost pure animal starch falls, while 
the albuminoid matters being soluble, remain dissolved. A 
diseased liver gives no precipitate; nor does the solution from 
any other organ. If a liver solution be divided into two parts, 
and acetic acid added to one, a heavy precipitate falls; the 

, on the addition of a little saliva, becomes transparent 
and gives no oes ar In this way, therefore, the presence 
of the glycogenic matter may be easily and rapidly recognized. 
GL ) On ey oth of July, Ficuter* asserted that the 

which is contained in portal blood is one of the non- 

fermentable sugars, By a new ss he had isolated a sugar 

from the jugular and femoral veins of a dog, identical with that 
in ref blood ; it reduced the per-tests, was not precipi- 

boiled with si" hosel Seats a was not fermentable until 
— this sugar remains 

are 

teat has its Sa, in 
ted there a sweet ae 
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not precipitable by basic plumbic acetate and not fermenta- 
e enumerates three varieties of sugar: Ist, that of the 

intestines, not precipitable or fermentable, does not reduce 
copper-tests; 2d, that of the portal blood, which reduces 
copper-tests, and is not directly fermentable, but becomes so 
on boiling with acid; and 3d, that of the liver and chyle, which 
reduces copper and ferments directly. He asserts that by the 
action of a boiling solution of potash upon albumin, a sugar 
capable of reducing the copper-test is formed. Since as in 
animal fluids like milk, sugar and the albuminates occur 
together, they may be mutually dependent. 

(32.) A paper by Bonnet, confirming Bernard’s results, 
was read at the same session.* Its conclusions are ; Ist, there 
is no sugar in the portal blood of animals fed on meat, though 
the liver and hepatic blood contain it; 2d, sugar is formed 
in the liver posthumously ; 3d, there is no sugar in the general 
circulation of animals on a meat diet; 4th, on starchy food 
after digestion is completed there is no sugar in portal blood ; 
and 5th, if, as Figuier says, the liver actually converts the por- 
tal substance into sugar, this is a true function. ; 

(33.) In a third paper read at this session,f SANSON main- 
tains that glycogenic matter, being intermediate between starch 
and glucose, must vary in its properties according to the stage 

glucose : 
(34.) In another paper, read Sept. 7th,t he says (1) Pelouze’s 

conversion of the glycogenic matter into xyloidin does not 
prove it to be starch, since dextrin may be thus converted ; 

(2) his analysis fails of proving it, the formula given being that 
of glucose ; moreover, starch and dextrin being isomeric, analy- 
sis cannot decide between them ; (3) acetic acid precipitates 
dextrin as well as starch; (4) the glycogenic matter of the 
liver is chemically dextrin, like that in the blood of other 
organs; (5) dextrin is found in the portal blood and in that of 
the general circulation of animals fed exclusively on meat; 
(6) the dextrin in meat is spontaneously converted into sugar, 
when the meat is cut fine, and exposed to Pe 7 for 48 hours; . 

no necessity exists for the assumption of a glycogemic func- 
tee (8) wasieid’s experiments with carrots are unfortunate, 

* 0, R., xlv, 139. + Ib., p. 140. $b, p. 343. 



26 G. F. Barker—Physiological Chemistry. 26 | 

since these vegetables contain ee from which came the 
dextrin which he found in the 

(35.) The following results of expe eriments by CozE were © 
read also at the session of Sept.7th:* (A) Under physiological — 
conditions: Ist, the kind of death affects the quantity of sugar — 
in the liver ; the slower the death, the smaller being the 
quantity ; 2d, the proportion of sugar in arterial blood is to 
that in the liver as 1:11. (B) Under pathological conditions: 
Ist, under the action of morphine hydrochlorate ; (@) the 
sugar in the liver more than doubles, rising from 0° 59 to 1: 39; 
@) the same is true of arterial blood, the amount increasin 

m 0-05 to 0°11; (c) the proportion of liver sugar to arteria 
sugar remains the sa me, 1: 12, and hence pulmonary oxyda- 
tion is not affected ; (d) "the increase of sugar under the influ- 
ence of morphine i is an argument against the employment of 
opium in treating diabetes, and explains the want of success 
met with in its use; : e) no sugar is found in the urine. 
2d, under the eas of tartar-emetic ; (a) the liver sugar re- | 
mains unaltered; (b) it is doubled in arterial blood, eee - 
0°10 instead oe ; 05 (c) the proportion between them is 1 
instead of 1:1 ; (d) the combustion of sugar in the lungs is 
hindered edt accounting for the efficacy of this substance in 
pneu —(e) no sugar appears in the urine. The action — 
of tartar tonseee upon the production and the ba as of — 
glucose is Se the pene of the action of mo .4 

( paper co cated to the eee Det. “19th-t 
Bonner Bae B that th the aie has a true glycogenic fms 
nothing analogous existing elsewhere in the animal econ 
that the posthumous formation of sugar is established, the : 
facts quoted to disprove it being inconclusive physiologically, 7 
since a liver-hash is not the normal liver; that the two sugars 
of Figuier, one in the intestinal canal, the other in the portal — 
vein, have no existence ; that even if a non-fermentable sugar 
be admitted to exist in the portal blood, the fact remains that 
i liver i in converting this into a fermentable sugar, exercises — 
true glycogenic function ; that the economy contains fatty, 

albuminoid and other matters, the eléments of which by being 

te Ld 2 

rectly into oxalic acid, without forming hoes ; that the | 
formula of ordinary starch is not that of n, anhydrous. — 

*C.B., xlv, 345. 
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starch and dextrin being €,,H,,©,, while glycogenic matter 
is €,H,,0, ; that the latter resembles hydrated starch rather 
than dextrin, since like starch, it forms a paste with water and 
is colored blue by iodine, while dextrin does not form a paste 

trogen. 
may be entirely removed by repeated solution either in strong 
acetic or in cold dilute nitric acid, and precipitation with alco- — 
iol. Kekulé confirms the views of Bernard, Hensen, and 
Pelouze relative to the properties of glycogen. It is white, — 
and completely amorphous, and is colored violet or reddish- 

: * Verh, Med. Heidelberg, Jan., 1858; Jahresb., 1858, 568. 
+ Ib.; Jahresb., p. 570. eS 
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brown by iodine. Its aqueous solution is opalescent, but be 
comes rapidly clear on boiling with dilute sulphuric acid; 
though prolonged boiling is necessary to convert it into su gar, : 

His analysis yielded the formula €,H, ,9,. soe liver of dogs — 
contained on an average two per cent of glyco 

(39.) In a communication by PotssEUILLE ed J. Leror to . 
the iA baddatily + they state that in some physiological reccar I 
made by one of them, certain results were obtained, which w 
inexplicable except upon the assumption that elucose is aes 
stroyed in the lungs, But this is admitting the glycogenié 7 
hypothesis ; and since the radical objections made to 
enough to shake the strongest faith in it, they have andee 7 
taken, before giving their assent to it, to re-examine the whole 
subject ab ovo, seeking for glucose not only in the liver, but — 
also in other organs of "vertebrate animals. The livers of both 
fresh and salt water fish afforded, in some instances, from — 
0-484 to 15 per cent of sugar ; but the intestines, spleens, 
roes, ovaries and muscles yielded none. In other cases, nO — 
sugar was detected anywhere. The liver of fre gave 0°315 — 
to 0-632 of sugar; the viscera and muscles none, Birds gave 
the same result as fishes ; ; the liver contained from 0 to 2°16 
per cent of sugar, the viscera none. With mammals, the liver | 
of hares gave none, of roe-deer 1-092, of three rabbits 1 to” 

ernie state 0-624 per cent of sugar ; the other viscera and | 
the muscular tissue gave none, Since sugar is destroyed when 
left in contact with decomposing animal matter, the authors 
infer that when a liver affords no sugar, it is because of such a — 
change. They state that they have found sugar in the juice of 
the horse-flesh upon which their dogs were fed, as also in 
onciata veal, beef and pork, though in minute quantity, @ 

milligrams for 100 grams of meat. The following experi- | 
ments were made to ascertain the origin of this sugar: 
A.) Ake weight 33 kilos. fasting for 60 hours ; had been fed 
ra month with 3 to 4 kilos. horse-meat daily. The liver 

0-141, hepatic blood 0°821, ie carotid, inferior vena caval 
pone small intestines, mesenteric canglions , none ; blood of : 

ntricle, traces ; ’ of left ventricle, lungs, spleen, kidneys, 
brain, urine, muscle, none. None of these fluids contained — 

dextrin ; the same is true of the organs, except the liver,—the — 

decoction of which was slightly reddened by iodine, and the 4 

muscles, in which the coloration was more decided. Without 
much doubt the a sta though it contains no sugar, ee q 4 

contains a substance which is transformed into sugar; but 

C. R., ee 

yielded 1-487 per cent parece, the lymph of the thoracic duct 

ree 
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is in the liver that this change is effected. The sugar found 
in the lymph must come from the intestines or the liver ; but 
since the former contain none, it evidently must be taken up 
by the lymphatics from the liver-tissue. (D.) Horse in full 
digestion ; had eaten 10 liters of oats a day for the two 
previous days, and on the day of the experiment the same 
quantity at two different hours. The liver furnished 2-292, 
hepatic blood 1:128, chyle 0°222, lymph (from the vessels of 
the head and neck) 0:442, carotid blood 0-069, jugular blood 
above the ligature 0-050, portal blood above the ligature, 
0-065, inferior vena cava below the ligature 0-057 per cent of 
Sugar ; mucus of the small intestine, the intestine itself, mus- 
cular tissue of the heart, locomotor muscles, traces ; pancreas, 
doubtful ; mesenteric ganglions, spleen, kidneys, brain, lungs 
and urine, none ; synovia from the knee joint 0-142 per cent. 
As before, sugar exists in the liver, in hepatic blood, and in 
the contents of the thoracic duct, but now also in arterial and 
portal blood, the intestinal walls, etc. Moreover, since the 
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all the organs of the body ; whence it is at length absorbed by 
the lymphatics, and poured, partly into the nght subclavian 
vein directly, partly into the left subclavian by means of the — 
thoracic duct. The lymphatics thus supply sugar to the © 
superior vena cava, as the hepatic veins do to the snteride In3 
the carnivora, this action is tem mporary, taking place only © 
during digestion ; in fret herbivora, since they are always in ~ 
digestion, it is perm 

a report vs the Paris Academy of Medicine upon © 
the foibnintiok of glycogen in the animal organism,” PoGcGIaLE © 
states as the result of his experiments, that the preparation of 
glycogen—which in its properties stands between starch and 
extrin—by means of glacial acetic acid, is to be preferred to 

any other method. As contained in a concentrated decoction — 
of the liver, or in muscular juice, this substance, after gently — 
heating with sa iva, passes readily into fermentation, wi ith the 
evolution of carbonic acid. With animals fed exelasively on 
meat, glycogen is found only in the liver. It exists abund- — 
antly in the liver of the herbivora, but occurs in other organs — 
only when the food is rich in amylaceous matter 

sig Dr. F. W. Pavy, in a communication ® the ae 

heviktigation was undertaken to anata it. “AS the result of | 
more than 60 observations, he now asserts that the condition — 
of the blood after death cannot be taken as an indication of its — 
state in life. He finds that in blood drawn from the right _ 
ventricle of an animal in a tranquil state, hardly a trace of © 
sugar can be detected ; while in blood collected from a fine 
incision in this organ immediately after death, sugar is present, 
In one ae bare y a trace Poe in the blood a t 

is sibiesds soe ind ca As Bernard ane shown that a : 
ergs ertible into sugar exists in the liver, it 

was necessary first to search for some substance which, when 
imisodusell into this organ, would check this post-mortem 
transformation. Potassic hydrate was found to answer this — 

_-*J. pharm., III, xxxiv, 99; Jahresb., 1858, 569. + Proc. Roy. Soc, ix, 300. 
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purpose and to exert no injurious effect ; instantly after death 
therefore, a strong potash solution was injected into the liver 
by the portal vein. In this liver no sugar was detected ; 

the liver, immediately after death, yields the same result, In 
one case, a dog was killed, a piece of the liver instantly sliced 
off and thrown into a freezing mixture of ice and salt; the 
absence of sugar in this portion was almost complete ; while 
the rest of the organs, which remained a short time in the 
animal, afforded 2-96 per cent of sugar. Division of the spinal 
cord, as already noticed by Bernard, suspends the production 
of sugar, This fact Pavy explains by showing that the body 
is thus cooled down so low—to 70° F.—that the post-mortem 
change does not go on with sufficient rapidity to afford sugar 
enough for detection. After a longer time, however, the liver 
becomes strongly saccharine. This view is sustained by the 
fact that if the temperature of the animal after section of the 
spinal cord, be artificially maintained, the ordinary amount of 
sugar is found in the liver ; and also by the farther fact that 
with rabbits whose coats are oiled, so that on exposure to cold 
their temperature falls, the same result takes place and sugar 

resists transformation during life, are questions which the 
author leaves for future researches to | Possibly 

some analogy to the latter condition is found in the fact that ae roe saliva. readily converts neutral hepatine into sugar, B.: 



i 
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entirely without action if it be either acid or alkaline. The — 
trace of sugar (0-047 to 0-073 per cent) found in right ven- — 
tricular blood, is caused, as Pavy supposes, by the escape of a — 
small amount of hepatine from the liver; since any disturb- — 
ance in the circulation, either by congestion or otherwise, — 
causes this amount of sugar to increase. Moreover, on arti- — 
ficially introducing hepatine into the blood, this fluid becomes 
saccharine ; and if “egos goed be injected, strongly marked dia- ~ 
betic urine is voided, If an animal be killed, and the circula- _ 
tion be maintained by artificial respiration, the urine becomes 
strongly saccharine Ny seo sugar produced by the post-mortem 
weet oe of hep 

(43.) On the Lith of Tay, 1859, Bernard presented to the — 
Academy * a letter from C. Scamp of Dorpat communicating — 
the results of his examination of the portal and hepatic blood 
of three dogs, two of which were digesting meat, the other had | 
fasted for two hours. The portal blood contained no sugar 
in either case ; the hepatic nearly one per cent of the dry resi- — 
due, for the first two dogs, and about } per cent for the third. _ 
Or more exactly, 0°93 and 0-99 for the dogs in digestion, 0° e t 
per cent for the fasting animal; thus confirming Lehmann 
results, 

DE Luca give the results of a research to determine the nature 
of the licens yielded by the transformation of Bernard’s gly- 
cogenic matter. It has never been shown whether this sugar _ 
is identical with any of the known varieties, such as grape- 
sugar, malt-sugar, levulose, lactic glucose, etc., or whether if. _ 
isa new one. Their glucose was obtained by the action of 
eae acid upon the glycogenic matter from the liver of 

rabbit. They obtained in a well crystallized form, the com- _ 
enna of this glucose and _sodic chlorid, and subjected it toa 
oe eae examination. The compound forms bulky oe 

md and colorless, capable of reducing the copper-tests, an 

: Cs ee + Ib, p. 213. 
yeti . 

(44) Ina paper read on the Ist of August,} Bertaezor and . 

off fe ting with yeast. They are rhombohedrons of 78°, and — 
their solution “i to the fate +47, this rotatory power 

seer , 
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Art. V.—Derivative Hypothesis of Life and Species; by 
rofessor OWEN, F'.R.8.* 

§ 422. Biological Questions of 1830.—At the close of my 
studies at the Jardin des Plantes, Paris, in 1831, I returned 
strongly moved to lines of research bearing upon the then 
prevailing phases of thought on some general biological ques- 

ns. 
The great Master in whose dissecting-rooms, 

as well as in the 
ublic galleries of Comparative Anatomy, I was privileged to 

work, held that ‘species were not permanent :’ and taught this 
great and fruitful truth, not doubtfully or hypothetically, but 
as a fact established inductively on a wide and well-laid basis 
of observation, by which, indeed, among other acquisitions to 
science, Comparative Osteology had been created. Campery 
and Hunter{ suspected that species might be transitory ; but 
Cuvier, in defining the characters of his Anoplotherium and 
Paleotherium, &c., proved the fact. 

In this truly scientific labor the law of the subordination of 

the different organic characters to the condition of the whole 

animal was first appreciated, clearly enunciated, and its 

application shown to the reconstruction of lost species from 

fragmentary remains. The importance of this generalization 

may be paralleled with that of the principle of equivalents in 

chemical science.: 
Of the relation of past to present species, and the conditions 

of their succession, Cuvier had not an adequate basis for a de- 

cided opinion. Observation of changes in the relative position 

of land and sea suggested to him one condition of the advent 

of new species on an island or continent where old species had 

died out, This view he illustrates by a hypothetical case of 
- 

such succession,§ but expressly states :—‘Je ne prétends pas 

-® As there has been much discussion with regard to the relation of Prof. 

Owen’s views on the origin of i Darwin, we reprint this 

chapter (the 40th) from the forthcoming edition of his Anatomy of Vertebrates, 

from a pamphlet sent us by the author, omi ‘ 

+ coxcr’’ __ ¢ coxomr’’, and other authors cited in CXXXIX, p. xiv: Phe 

§ OXXXIX, tom. i i, p. Lxiii. De eee 

(Nos, denoting ‘Works’ in the ‘Lists of Authors cited’ in ‘Anatomy of Verte = 
= brates,’ Vols. I, 1, and IL) oo 
Am. Jour. Scr.—Szconp Serres, Vou. XLVI, No, 139.—d4n., 1860, 



34 Prof. Owen on Life and Species. 

rable, equally rejecting the idea of new creations,* opposed to : | 
Cuvier’s inductive treatment of the question the following ex- 
pression of belief :—Je ne doute pas que les animaux vivants — 
Sten nD hit ‘ 

Saint-Hilaire expressly states :—‘ Je crois que les temps d’un 

venus , t 
The main collateral questions argued in these debates, to ~ 

some of which I listened, and to all the reports and consequent — 
pamphlets relating thereto devoted intense attention, appea 
to me to be the following :-— : 

Unity of Plan or Final purpose, as a governing condition of 
organic development ? 

eries of Species, uninterrupted or broken by intervals ? 

t: : 7 

§ 423. Homology or Teleology ?—Cuvier held the work of 

figurative language, moreover, in which contemporary anato- 
. 

Si eigen ee pporters. 

jich diseiples of the school of Schelling illustrated, in the 
mal structures, the t ndental idea of ‘ the repetition of 

ty, 

ae ies ay 

, déja contraire aux plus anciennes données historiques, 
x lumiéres de la raison naturelle qu’aux spéculations plus 

. 210. 

et de modifications su low tie omy aber @ 

Cnr", we 



Prof. Owen on Life and Species. 35 

the whole in every part,’ operated ees ously to the 
calm inquiry into the prime question at issue. To Cuvier this 
language seemed little better than savatieal jargon, and he 
alluded to it with transparent contempt.* When he did extend 
inferences from comparative anatomy beyond the adaptation of 
structure to function, Cuvier went not beyond a recognition of 
what I have since termed ‘special hod lee + and this 
lowest degree of correspondence he explained on the ground of 
the subserviency we such homologous parts to similar ends in 
different animals ;{ viewing them, in fact, in that relation when 

curring in different specie 
After the publication of the ‘ Memoir on the Pearly Nautilus,’ 

and of those on Monotrematous and Marsupial generation, which 
subjects Cuvier had strongly recommended to my attention, the 
question of the condition or law of special homologies presse 
itself upon me, more especially in connection with the task of 
arranging and ‘cataloguing the osteological part of the Hun- 

to which Thad previously velict a assent. To eee the 
evidence of the community of organization, I found that the arti- 
fice of an archetype vertebrate “animal was as essential as that 
of the archetype plant had been to Goethe in expressing anal- 
ogous ideas ; and as the like reference to an ‘ideal type’ must 
be to all who undertake to make intelligible the ‘ unity in va- 
riety’ pervading any group of organisms. ac From the demon- 

* ‘Quant a sal —_— il déclare les piéces en question les parties écailleuses 
.“‘ la fourchette du membre supérieur 

fe la ite nCot. heen de la téte de M. Oken devient pour M. Spix le pubis 
de cette méme téte; ou, oat parler un langage oe un des osselets de 
Pegi: sath le marteau. IXXXix, tom. v, 2¢ partie, p 

C 
-* Ce" sel it qu’un __ pe subordonné a4 un autre bien plus élevé et bien plus 

fécond,a celui des conditions d’existence, de la convenance des parties, de leur coér- 
dination eee le réle ee Fanimal 4 jouer os la nature. Voila eo vrai are 

| possi 

i ] xv. : 
Pett type’ “must not be confounded with the so-called ‘ s’ sup- 

pose to be exemplified by certat certain living species. Arguments latter 
vague and _ ideas are of no weight nem the former, and indicate a 
certain obtuseness of apprehension in the objector. See cooxxvr’, * Sh. 
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stration of this principle, which I then satisfied myself was 
associated with and dominated by that of ‘adaptation to pur- 
pose,’ the step was plain—to me inevitable—to the conception 
of the operation of a secondary cause of the entire series of 
species, whether of plants, or vertebrates, or other groups of 
organisms, nh cause being the servant of predetermining in- 
telligen t 

But, side’ ‘derivation’ or ‘filiation,’ another principle in- 
fiuencing organization became recognizable in the course of 
studies and researches on Invertebrate animals, To this s prin- 
ciple, as more especially antagonistic to the theological idea, I 
gave the name of ‘irrelative repetition ; ;’ sometimes also, as it 
revailed | most in plants and zoophytes, of ‘ vegetative repeti- 
tion. ee The demonstrated constitution of the vertebrate endo- 

soak but ‘general’ and ‘serial’ homolo ” appeared to 
me to illustrate also the law of irrelative repetition. The re- | 
currence of similar segments in the spinal column and of simi- ~~ 
lar elements in a vertebral segment, struck me as analogous to 
the repetition of similar crystals as the result of noe force 
in the tings of an eae body. 

tes “ae of such gradual modifications were due from the 
fossil world :—‘ You ought,’ he said, ‘ to be able to show, e. g., 
the preaee ¢ forms between the Paleotherium and existing 
hoofed quadrupeds,’| 

‘They rogress of Paleontology since 1830 has brought to light progress 
gs missing links unknown to the founder of the science. 

own share in ‘the labor led me, after a few years’ research, 

: Cece: 
eeu po) (888) aod ok Profi 

§ oxut, lo { “Gopendant ed peut Jour répondre, dans leur propre systéme, ae: “i les 3 espe- 

ies qu'entre la palmadliocesaree Aysentnhy d’a eee are — devroit découvrir 
quelque: Lome ernie, o gue jt ee est point arriyé,’— 
OXXxrx, tom. i, p. lvii. 
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to discern what I believed, and still hold, to be a tendency to a 
more generalized or less specialized, organization as species re- 
cede in date of existence from the present time.* Hven in- 
stances which to some have appeared to oppose the rule, really 
exemplify it. The little marsupial carnivore, e, g., of the Pur- 
beck beds, Playiaulax (p. 294, fig. 234,) retained the typical 
number of premolars (p. 1-4,) all of them being carnassials : 
the more modified pliocene Thylacoleo had them reduced to 

So 

sums and Dasyures: the oolitic Amphitheria and Spalacotheria 
manifest an earlier and more generalized type of dentition in 

the great number and similarity of character of their small 

molars. Both Anoplotherium and Paleotherium, with the ma- 

jority of eocene placental Mammals, had the type-dentition of 

diphyodonts.t 
The two notable examples of Cuvier’s powers of restora- 

tion, viewed as Pachyderms, must have seemed widely different 

from any of the existing species of the order, and were so 
deemed. The Anoplotherium more especially, among its singu- 

lar peculiarities, unexpectedly exemplified one dental character, 

previously known only in the human su pject. These seeming 

ee ee ee ee ee ee ee age ee 

* coxiix, Ed. 1843, pp. 129, 165; Ed. 

Xvu’, pp. 1, 361, passim. Agassiz had bee: 

e. 
8: 524, CLXxx, p. 361. 

G . p. 367, 
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The discovery of the remains of the Hipparion* supplied — 

one of the links required by Cuvier, between the Paleothe- — 

rium and the Horse of the present day, and it is still more sig- — 

nificant of the fact of filiation of species that the remains of 

such three-toed horses are found only in deposits of that ter- — 

tiary period which intervene between the older paleotherian — 

one and the newer strata in which the modern Horse first ap- 

pears to have lost its lateral hooflets. These relations J illus- 

trated in my Lectures on Fossil Mammalia at the School of 

Mines (1857) by the diagram, fig. 614. 
‘ther evidences of gradation, in the case in question, have — 

been brought to light. The molar series of the Horse includes 

six large complex grinders, individually recognizable by develop- 

mental characters as they are symbolized in fig. 280, p. | 

The representative of the first premolar is minute and soon shed. 

Its homologue in Paleotherium is functionally developed and 

retained, the type-dentition being adhered to.f In Hipparion, 

d, is succeeded by a p,f smaller than in Paleotherium, but func- 

tional, with inflected folds of enamel on the grinding surface, — 

- Paleothere.  Hipparion. 
Derivation of Equines. 

* cocmt’’, tom. ii. p. 25 (1832). Another species was discovered in the Miocene 
at Eppelsheim—the *Z erium,’ of Kaup; a third in deposits of similar age 

Sh Se ae a 2 etereeer er re Noman 
— sagt te WD 432. peu plus récents que la molasse dans ces 

| 4, ¥- PL 36, figs. 4 &, 6. coon’, Pl. 19, figs. 1, 1a. 
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and permanent. It exemplifies a condition intermediate to that 
in Paleotherium and Equus. It is not that the jaws of the 
Horse are too short to hold the fuil complement of grinders; on 
the contrary they are relatively longer than in the Paleothere, 
being specially produced between “the grinders and cutters : 
the first grinder might seem, indeed, to have been taken away in 
order to add to the space for the application of the ‘bit. The 
transitory and singularly small and simple denticle, fig. oe 
P.1, compared with the large contiguous massive molar 
in the Horse, exemplifies the rudiment of an ancestral erties 
ture, in the same degree as do the hoofless ‘ splint-bones,’ ib., 
Equus, u, tv :. just as the spurious hoofs dangling therefrom in 
tpparion, ib. Il, Iv, are retained rudiments of the function- 

ally ‘developed lateral hoofs in the broader foot of Paleothe- 
rium, ib. 11, 

Other cine links of this series of species have been sup- 
plied ; as, e. g., by the Paloplotherium* of the newer eocene 0 
Ho rdwell, Hants., ee “ae Paleotherium awrelinense from the 
‘molasse marine’ of O rleans,f and by the Paleotherium hip- 
poides of the oun ae calcareous beds of Sansan, all whic 
deposits are miocene, or are transitional between eocene and 
miocene. In the first-cited example, the swollen termination 
of the lobe of the molar, answering to c, m, fig. 268, remains 
longer as a detached column, m, fic. 269. In the two other 
Paleotherioids, the whole foot is longer and more slender, with 
a longer and thicker middle toe, than in the older eocene "type- 
genus, whence the generic name Anchitherium applied to them 
by von Meyer.t It is interesting, also, to find that the transi- 
tional character is further m arke d by the smaller relative size 

of the first premolar, hate Anchitherium intervenes, as in 
the modification of the feet, between the Paleotherium and 
Hipparion. 

Thus amply and satisfactorily has been fulfilled Cuvier’s 
requisition of 1821 :—‘Entre le paleotherium et les espéces 
@aujourd’hui l’on devrait decouvrir quelques formes intermé- 
diaries.’ How, then, is the origin of these intermediate grada- 

st 
Zebra, and Ass, the difficulty of interbreeding would be greats 
and the probability of fertility less, supposing those extinct 

— modification, as the = Sromeenagne eae ymard, began to be shown - 

the upper eocene at Velay, e. g., ere Paleo wa cropet bad peal eipag oe 

(Bulletie du Congrés Scientifique de France pete a heat 1855.) es 
Also in the ——— eocene of the Basin of the cm os 

Anchitherium oceurs, also, in the ‘ marins apace or lower miocene, ee 
Sesion aR : 
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genera to have co-existed. One cannot doubt, also, that every 
well-marked species of these genera paired within itself, and — 
that they exemplified respectively the character of a ‘group of — 
individuals descended from common parents, or from such as ~ 
resembled them as closely as they resembled each other.’ They 7 
did not, however, exist as species, during the same periods of | 
time, far less so ‘from the beginning of things.’ The single- — 
hooted Horse-family cannot be traced further back than the 
pliocene tertiary period: the tridactyle equine species have not 
been found in strata earlier than miocene, and disappear in the — 
upper eocene: the heavier-bodied shorter-legged species with 7 
three functional hoofs to each foot belong to upper and middle 
eocenes. T'urthermore, in the oldest eocene (London clay, | 
super-cretaceous Conglomerates and Plastic clay at Meudon, | 
Paris,) we get evidence of Ungulates (Pliolophus, Hyracothe- | 
rium, Coryphodon,) in which the perisso- and artio-dactyle char- | 
acters were less differentiated than in Paleotherium and Ano- ~ 
plotherium, affording additional significant evidence of progres- | 
sive departure from generalized type. us, the succession in | 
time accords with the gradational modifications by which Pale- — 
otherium is linked on to Equus. 

With this additional knowledge the question, ‘whether — 
actual races may not be modifications of those ancient races 
which are exemplified by fossil remains ?’ presents itself under 
very different conditions from those under which it passed before 
the minds of Cuvier* and the Academicians of 1830. If the 
alternatiye—species by miracle or by law ?—be applied to 
Paleotherium, Paloplotherium, Anchitherium, Hipparion, 

quus, Laccept the latter, without misgiving, and recognize 
such law as continuously operative throughout tertiary time. 

In respect to its mode of operation, we may suppose Lamarck 

ing of the ground, until 
dials remained and one hoof. 
Mr. nue 
ian instances, by saying that some individuals of Paleothe- 

be born with a larger and longer middle-toe, 
smaller side-toes, such variety was better 

de ces races anciennes que l’on trouve parmi les fossiles ?—oxxarx, i, p. lit 
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adapted to prevailing altered conditions of the earth’s surface 
than the parental form ; and so on, until finally the extreme 
equine modifications of foot came to be ‘naturally selected,’ 
But the hypotheses of appetency and volition, as of natural se- 
lection, are less applicable, less intelligible, in connection with 
the changes in the structure and proportion of the molar series 
of teeth, which we have seen also to be gradational from Pale- 
otherium to Equus, fig. 614 

ling by the sides of the large one, like those behind the cloven 
hoof of the ox, would cause the foot of the Hipparion, e. g., 

Palzothere, to sink less deeply into swampy soil, and be more 
easily withdrawn, than the more concentratively simplified and 
specialized foot of the Horse.* : 

hinoceroses and Zebras, however, tread together the arid 
plains of Africa in the present day : and the Horse has multi- 
plied in that half of America where two or more kinds of Tapir 
still exist. That the continents of the eocene or miocene 
periods were less diversified in respect of swamp and sward, 
pampas or desert, than those of the pliocene period, has no sup- 
port from observation or analogy. 

Assuming, then, that Paleotherium did ultimately become 
Equus, I gain no conception of the operation of the effective 
force by personifying as ‘ Nature’ the aggregate of beings which 
compose the universe, or the laws which govern these beings, 
by giving to my personification an attribute which can properly 
be predicated only of intelligence, and by saying, ‘ Nature has 
selected the mid-hoof and rejected the others.’ : 

As some paragraphs in my ‘Preface’ have been miscon- 
ceived,t I must further observe, to put my meaning beyond 
doubt, that, to say that Paleotherium has graduated into 

us by ‘ Natural Selection’ is an explanation of the process 
ot the same kind and value as that which has been proffered of 
the mystery of ‘secretion.’ For example, a particular mass of 
matter ina living animal takes certain elements out of the 
blood and rejects them as ‘bile.’ Attributes were given to the 
liver which can only be predicated of the whole animal: the  —__ 
‘appetency’ of the liver, it was said, was for the elements of = 

ae 

p. 397, : Ngee 
ing to my ‘ A of Vertebrates,’ in the fqprth edition of the ‘Ori- a 



42 Prof. Owen on Life and Species. 

bile, and ‘biliosity’ OF the ‘hepatic sensation’ guided the — 
gland to their selection, 

Such figurative anata I need not say, gre absolutely — 
nothing of the nature of bilification. One’s surprise is that 7 
‘tropes’ and ‘personified acts’ should not have died out, as — 
explanatory devices, with the ‘archeus faber,’ the ‘ nisus fore 
mativus,’ and other self-deceiving, world- becuiling simulac 
of science, with the last century ; and that a se eascitatitil : 
should have had any success in the present. It is of interest, 
mainly, as illustrating the ‘alternation of generations,’ 

What, then, are the facts on which any reasonable or intelli- 7 
gible conception may be formed of the mode of operation of | 

Se eee TS eae 

= 614 
In ‘dation to actual horses such specimens figure as ‘mon-— 

stra per excess but, in relation to miocene horses, they 

‘monstra per defectum.’ The mother of a ‘monstrous’ tridac- _ 
tyle colt might repeat the anomaly and bring forth a tridactyle - 
‘filly’; just as, at San Salvador, the parents of a family of six — 
had two of the series born with defective brain and of dwarf _ 
size: they were ‘male’ and ‘female ” and these strange little AY 
idiots are exhibited as ‘ Aztecs.’ The pairing of the horses 

cocxxvm”’, vol. i, p. 268, and passim. 
oe + “Bxemploram ot Poet cer: um Libri novem, &c. (De rebus mirificis.)’ 

- coorv’! 
Two auch. examples are described in Lt, vo L ii, and one in coov’’, p. 224, in 

which the left fore-foot had three subequal hoofs, and the right fore-foot two hoofs. 
But the (pissenee of an instructive -_ md rightly disce discerned relation may be traves- 

> e 
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also shows that a species might originate independently of the 
operation of any external influence ; that change of structure 
would precede that of use and habit ; that appetency, impulse, 
ambient medium, fortuitous fitness of surrounding circum- 
stances, or a personified ‘selecting Nature,’ would have had 
no share in the transmutative act. 

close of that other series of researches proving the ‘ skeleton of 
: all Vertebrates, and even of Man, to be the harmonized sum 
2 of a series of essentially similar segments,’* I have been led to 

recognize species as exemplifying the continuous operation of 

| natural law, or secondary cause ; and that, not only successively, 
ut progressively ; from the first embodiment of the Verte- 

brate idea under its old Ichthyic vestment until it became ar- i 

: rayed in the glorious garb of the Human form.’ 

’ * oxu, p. 119. : 
| é4 Tb, ». 86. Even in his partial quotation from my work of 1849, the author of 

_-- Coxm’’ (4th Ed. 1866) might have se d for apologizing for his preposterous 
: sertion, in 1859:—-that ‘ Professor O intained, often vehemently, the im- 
‘ mutability of species’ (p. 310), and for the question, as preposterous and un- 

Y: ‘Does he really believe that at innumerable periods in tl 8 history 

oe 1859, wren ihe Ie. of 1860, p. 111, the fsutaliat tw tnt sade, 4 : , p- 483. In the Pp 1€ imputation Is * Aol ea tema 

The signi 4 nee of the concluding paragraphs of cxtt was plain enough to BADEN 
‘OWELL, ccoxxxmt’’, p. 401 (1855), and drew down on me the hard epi with — 

_ Which Theology usually assails the inbringer of unwelcome light, + p- 61. 
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The series of observations on the Ungulate group of Mam- | 
mals yields —— as above explained, into the mode of ope-— 
ration of the secondary law ; and gives evidence of the amount 

cording to the analogy of the mammalian Hipparion and © 
Equus, we may expect the ecmesposding precedent form of the - 
Papuan of the well-wooded and richly fruited islands repre-— 
senting a departed tropical or subtropical continent, to be ex- 7 
emplified by fossils in formations not earlier than middle ter | 
iary. All species coéxisting with the actual specific form 
Homo will, with him, be immutable, or mutable only as he may 
be. To name such species, after comparing and determining — 
their specific characters, will continue to be the Zoologist’s sta- _ 
ple task as long as his own specific intellectual character re-_ 
mains unchanged (Pref., p. xxxv1). To suppose that coéxist- 
ing differentiations and specializations, such as Hquus an 
Rhinoceros, or either of these and Tapirus, which have di-— 
verged to generic distinctions from an antecedent common form 
to be transmutable one into another, would be as unscientifie, 
not to say absurd, as the idea, which has been bolstered up by 
80 > any ir uestionable illustrations, and —— —_ poor ‘ work- : 

“la 

ee 

remotel y and bassin repeated acts of direct sonics fe 
is Se cohcnniitantly led to suppose the successive going out of such 
species to have been as miraculous as their coming in. The 
destruction of one creation is the logical preordinance to @ 
currence of ‘genesis.’ This nexus of ideas was too close not to 
have swayed with Cuvier : accordingly, in his famous ‘ Discours 
sur les Révolutions de la Surface du Globe,’ we have a section 
of ‘ Preuves que ces Révolutions ont été nombreuses,’* and an- 
other section of & oe ue ces Révolutions ont été subites 

ew peae oe ocece 
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usually sudden and violent nature of the changes recognizable 
in the earth’s surface. In specially directing my attention to 
this moot point, whilst engaged in investigations of fossil re- 
mains, and in the reconstruction of the species to which they be- 
longed, I was, at length, led to recognize one cause of extine- 
tion as being due to defeat in the ‘contest which as a livin 
organized whole, the individual of each species had to maintain. 

ainst the surrounding agencies which might militate against 
its existence.’ (Pref., p. xxxiv.) This principle has received 
a large and most instructive accession of illustrations from the 
extensive knowledge and devoted labors of Charles Darwin: 
but he aims to apply it not only to the extinction but the ori- 
gin of species, 

Although I fail to recognize proof of the latter bearing of 
the ‘battle of life,’ the concurrence of so much evidence in 
favor of ‘extinction by law’ is, in like measure, corrobora- 
tive of the truth of the ascription of the origin of species to a 
secondary cause. ‘; 
§ 426. How works the Derivative Law ?—The guesses made 

by those who have given the rein to the imaginative faculty in 
attempts to explain the mode of operation of the derivative 
law have mainly proved repellent to its study, and have raised 
the chief obstacles to its acceptance, by affording the most 
favorable opportunities of telling argument and caustic criti- 
cism to opponents of any recognition of such law in the ab- 

stract. Thus, De Maillet’s conception of the conditions of 
transmutation invited Cuvier’s crushing exposition of its absur- 
dity, which fell with the full weight of his great anatomical 
knowledge. Lamarck gave occasion to many similar confuta- 

tions, applied not always in good faith, and often by men with- 
out any anatomical or physiological qualifications for such 
criticism, to discredit veritable evidences of the operation of a 
secondary creative law. Subjoined, for example, is his hypothe- 
sis of the origin of the human species,* which, with similar illus- 

trations from the web-footed, hoofed, and long-necked rumi- 

nant mammalia, have afforded topics of easy ridicule. So Lyell, 

asserting that, ‘orangs had been tamed by the savages of Bor- 

neo, and made to climb lofty trees and bring down the fruit,’T 

fectionée d’entre elles, perdoit, par es e 
autre cause, habitude de grimper sur les arbres et d’en empoigner 

avec les pieds, comme avec les mains, pour s’y rs et Si 

cette race, pendant une suite de générations, étoient foreés de ne 
pieds que pour marcher, et cessoient @’ 
‘il n’est douteux, d’aprés les observations exposées 

les ta la fin transformés en bimanes, q manes ne n ne etc les pouces de 

leurs pieds ne cessassent d’étre écartés des doigts, ces pieds “leur servant plus 

qu’a marcher,—coxovu"’, i, p. 349. 
ae to ae 

+ coo’’, Ed. 1835, vol. ii, p. 463 er eee teas ee 
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proceeds :—‘It is for the Lamarckians to explain how it hap- | 
pens that these same savages of Borneo have not themselves © 
acquired, by dint of longing, for many generations, for the 
power of climbing trees, the elongated arms of the orang, or 
even the prehensile tails of some American monkeys. Instead 
of being reduced to the necessity of subjugating stubborn and 
untractable brutes, we should naturally have anticipated ‘that ~ 
their wants would have excited them to efforts, and that con- | 
tinued efforts would have given rise to new organs :” or, rather, © 
to the reacquisition of organs, which in a manner irreconcil- — 
able with the principle of the ‘“ progressive” system, have — 
grown obsolete in tribes of men which have such constant need ~ 

se 

of them.’* 

~ he B — fae) o> ct, =] 0 ie) ele 5 oe cr = Qu ’ po3 “qj © 3 o Qu 0 ° Laue E- 5 oO Mm ™m B 

Some of Lamarck’s characteristic and assailable illustrations - 
have indeed been adopted and further developed :—‘ Ceux des 
mammiféres aquatiques qui contractérent Vhabitude de ne 
jamais sortir des eaux, et seulement de venir respirer a leur sur-_ 
face, donnérent probablement lieu aux différens Cetacées. En 
effet, depuis l’énorme quantité de temps que ces animaux vi-— 
vel 

leur servoit de soutien et d’attache.t As a fact, however, so 
uch of the pelvis has been preserved in Cetacea as serves to 

‘win adds another consideration to ac- 
count for the enormous head in Cetacea :—‘In North America | 
the black bear was seen by Hearne swimming for hours — 
with widely open mouth, thus catching, almost like a whale, 
insects in the water.t I see no difficulty ina race of bears — 
 *Tb., p. 464. ¢ Coxcovin’’, ii, p, 461. ¢ coxm’’, p. 184, Ed. 1. _ 
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being rendered by Natural Selection, more and more aquatic 
in their structure and habits, with larger and danger mouths, 
till a creature was produced as monstrous as a whale,’ 

The idea which Mr, Darwin persuades himself that he orig- 
inated in addition to Lamarck’s ‘influence des circonstances 
sur les actions et les habitudes des animaux et de celle des ac- 
tions et des habitudes de ces corps vivans, comme causes qui 
modifient leur organization et leurs parties’ is most intelligibly 
illustrated in the paper in which he first communicated his 
views to the Linnean Society. It is by ‘an imaginary exam- 
ple from changes in progress on an island ’:—‘ Let the organi- 
zation of a canine animal which preyed chiefly on rabbits, but 
sometimes on hares, become slightly plastic ; let these same 
changes cause the number of rabbits very slowly to decrease, 
and the number of hares to increase : the effect of this would 
be that the fox or dog would be driven to try to catch more hares; 
his organization, however, being slightly plastic, those individ- 
uals with the lightest forms, ongest limbs, and best eyesight, 
let the differences be ever so ; small, would be slightly favored, 
and would tend to live longer, and to survive during that time 
of the year when food was scarcest ; they would also rear more 
young, which would tend to inherit those slight _atloapecar 

e less fleet ones would be rigidly destroyed. I ¢ 
more reason to doubt that these causes in a cain: nera- 
tions would pome a marked effect, and adapt the form of 

modifications aménent des effets nuisibles, les animaux qui 
les éprouvent cessent d’exister, pour étre remplacés par d’au- 
tres, avec des formes un peu changées, et changées a la conve- 
nance des nouvelles circonstances.’{ 

The modifications on which Geoffroy Saint-Hilaire laid chief 
Stress were those assumed to have affected the ambient me- 
ium, the mode of operation of which in the origin of species 

he thus exemplifies :—‘ Mon Mémoire, traitant de Vinfluence 
des milieux ambians pour modifier les formes animales, montre 
searpaag la quantité décroissante de l’oxygéne, telacaeunaell 
aux autres composans de l’atmosphére, a pu forcer urfaces 
cutanées des embryons, premier et principal age des actes re- 
Spiratoires, 4 s’ouvrir davantage, 4 gagner, dans une raison in- 
verse du volume existant de Poxygéne,. an de prod alone 
au moyen de plus larges anfractuosités dans le — 

* This conclusion of the passage is omitted in later editions. 

ccexcrx’’, p. 79. 
i CI, p. 49. Bot sce he remarks on this in ca p-A04 and ca ES 

a i 
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et 4 acquérir, par un accroissement dans J’intensité des effets, — 
de plus en plus, le caractére d’ampoules et décidément de tra- 
chées, jusqua’ a ce qu’enfin survienne dans le thorax une con- 
centration des sinus respiratoires, et des arrangements de struc- | 
ture pour l’isolement des poches ou théatres de respiration, 
SABES suivant leurs qualités conditionnelles, powmons ou — 
bran 3. — 

“ee should not be dedting fairly with this exposition of trans- | 
mutative conditions if we were to take its terms in their lite- 7 
ral or usual acceptation ; else, the obvious objection that em- © 
bryos are shut out from the influence of the atmosphere until ~ 
their lungs are prepared for it, at once suggests itself. I as- 
sume, therefore, that the term is used, metaphorically, to sig- | 
nify the low and early embryo-like forms of living things. But _ 
it may cen be remarked that if speculation be permitted on | 
possible changes in the constitution of the atmosphere of this _ 

planet, during past geological eons, it is more probable that — 
the proportion of the carbonic acid has been reduced than that _ 
of the oxygen. The prevalence of remains of cold-blooded ~ 
slow-breathers in palzozoic and older mesozoic strata has more — 
than once suggested such relation to the ‘ambient medium! 
I ciety however, that the sole consequence of vague gene- 
ralities, or figurative impersonations, propounded to show how 
transmutation may go on, has been to prejudice calm and 
sound judgments against any acceptance of, or favor toward, 
the grounds of a belief in ee creational law. I have _ 

k and i 
Sane of transmutation, by reference to the species Chiromys ys 
Madagascariensis :* 1 will now apply Ss rae together with 
Geoffroy’s, to another and iene degree o 
What spectacle can be more beautiful, inthe ie and sugges- 

tive than that of the inhabitants of the calm expanse of water | 

careous basin out of the question, and restricting; the test 7a the —— cemented or otherwise confined to itsarea: we may — 

~ ae 
sposed so as to for 

i oom come intermediate lamine, g 
icles and threads, with outer folds in in arran 

bi 

fase a! P 

Were the elements of the coriaceous and of the softer contrac- 5 
snes S 
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time endowed with generative faculties to multiply and repro- 
duce its kind for all time; the creative act henceforth an 
thereafter being dispensed with? Accepting, with the theo- 
ogian, this view, it must then be applied to each of the more 
or less closely allied species associated in the same coral work- 
house. The origin of such species thus dates back to the be- 
ginning of life on the globe.* The first created coral-polyp 
ss Sa potentially, the germs of its successors throughout 

time 
Observation, however, shows that the species of existing An- 

thozoa cannot be traced very far back: those with a flexible, or 
with a branched, calcareous axis began only at the tertiary pe- 
riod; and, of the genera of eocene lamellate or stony corals, all 
the species are extinct, and have been superseded in their grand 
and useful operations by those now forming reefs and atolls. 
As we extend our researches back in time we find generic and 
family types of coral-polyps passing away: the prevalent pat- 
tern of stellate cups of rays of s¢x or its multiples, has superse- 
ded a simpler pattern of four or its multiples. Of the Cyatho- 
phyllide of the paleozoic reefs which present a quadripartite 
character of their plaited polyp-cells, not one such species now 
exists, or has been observed in any formation later than lower 
green-sand. Moreover, the filling up of abandoned cells in the 
course of growth of the polypary becomes changed from a 
more complex to a more simple method, as we recede in time 
in pursui ur comparisons.t De 

With this generalized result of observation of reef-building 
polyps we return to the initial question in a frame of mind 
inevitably other than that in which the creation of a coral- 
island is pondered on by one ignorant of the geological history 
of the class engaged in its construction. Was direct sea 

e 

* T leave out of the question the subsequent lethal influence of the heavy and — 
1tinuous rain a ; i to raise it above the highest — 
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son ; and I may assume the special primary creative hypothe- 
sis of the successive and coexisting species of Anthozoa to be 
not now held by the scientific naturalist. 

uet us then test the propounded explanations of their origin 
by secondary law. That of ‘appetency’ subsides from the 
impotency of a coral-polyp to exercise volition. The weak 
point of Lamarck’s creative machinery is its limited applica- 
bility, viz: to creatures high enough in the scale to be able to 
‘want to do something :’ for the determined laws of the ‘re- 
flex function’ in the physiology of the nervous system and the 
necessity of the superadded cerebral mass for true sensation 
rigorously fix the limits of volitional faculties, 
We pass then to considerations of the ‘ambient medium’ 

and ‘natural selection.’ We have no evidence that the fabri- 
cators of the coral-reef of Wenlock-edge, or of those skirting 
the Cambrian slates and Devonshire ‘ killas,’ or of those in the 
lofty limestone cliffs of Cheddar, worked in an ocean other- _ 
wise constituted than the present. What conceivable charac- 
ter of sea or of the air dissolved or diffused therein could have — 
changed the loose aggregation of the individuals of composite — 
Rugosa into the close combination, with intercommunicating — 
pores, of those of the composite Tabulata ? Or what possi- — 
ble external influence could have transmuted the comparatively — 
simple massive mode of growth or deposition of carbonate of 
lime common to both Rugosa and Tabulata into the light and — 

titions alone.occupy the deserted cell and extend uninterrupt- — 
ly from its bottom or beginning to the superficial inhabited 

is done by the ‘ nisus forma 
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admissible in the lower sphere of Radiate life. It is consis- 
tent with facts that a quadripartite coral might bud out, or 
otherwise generate, a variety with a greater number of radia- 
ting laminee. Some varieties, like those expressed by the mod- 
ern generic terms Porites, Millepora, especially the M. com- 
planata, with its strong vertical plates, were better adapted to 
bear the brunt of the breakers, and flourish in the surf, under 
the protection of the coating Nullipore. But to how small an 
exception is this relation applicable! Of the 120 kinds of 
coral enumerated by Ehrenberg in the Red Sea,* 100, at least, 
exist under the same conditions, The majority of species, 
originating in uncalled-for, unstimulated, unselected depar- 
tures from parental structure, establish themselves and flourish 
independently of external influences. All classes of animals 
exemplify this independence : the Cetaceans, under an extra- 
ordinary and nicely graduated range of generic and _ specific 
modifications ; and the same may be said of most Fishes. 

So, being unable to accept the volitional hypothesis, or that 
of impulse from within, or the selective force exerted by out- 
ward circumstances, I deem an innate tendency to deviate 
from parental type, operating through periods of adequate du- 
ration, to be the most probable nature, or way of operation, of 
the secondary law, whereby species have been derived one from 

e other 
It operates, and has operated, in the surface-zones where the 

chambered cephalopods floated, and at the depths where the | 
. d 4 - * 

Intrigue with the specious chaos, and dispart 

Its most ambiguous atoms with sure art; 

have been found by his followers to be but varieties of a sin- _ 
gle type ; and even this, too inconstant to come under the de- ; 
finition of a species given in p. 7. The departure from pa- 

tal form, producing the beautiful varieties of perforate and 
Bhieopods, and which exemplify each group, re= 

spectively, under the Lagenine, Nummulinine, Globigerme, 
* ccoxrx’’, p. 46. t xorx’, p. 44. ie 
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under the Gromiine, Milioline, and Lituoline types, has effect- 

ed its ends independently of inner volitions or of outer selec- 

tions. Certain incrusting forms seem by the presence of sili- 

ceous spicula to have been derived from sponges ; but no ex- 

planation presents itself for such transitional changes, save the 

fact of anomalous, monstrous births—as these varieties, and 

the whole assemblage of alternate-generative phenomena, would 
ife,’ be called ‘ in high life. 

depends on a fortuitous concourse of atoms. A purposive 

route of development and change, of correlation and interde- 

pendence, manifesting intelligent Will, is as determinable in 

the succession of races as in the development and organization 

of the individual. Generations do not vary accidentally, in - 

any and every direction ; but in preordained, definite, and cor- 

To doubt the fairness were to want an eye; 
To doubt the goodness were to want a heart! 

< Derivation’ holds that every species changes, in time, by 

ue of inherent tendencies thereto. ‘Natural Selection’ 

holds that no such change can take place without the influence 

oe altered external circumstances educing or selecting such 

change. eee sah : 

‘Derivation’ sees among the effects of the innate tendency © 
to change, noid tear altered surrounding circumstances, @ 

manifestation of creative power in the variety and beauty of | 

the results: and, in the ultimate forthcoming of a being sus- 

ceptible of appreciating such beauty, evidence of the preor- 

daining of such relation of power to the appreciation. ‘ Nat- 
ural Selecti hat if ornament or beauty, in 

. 

are lection’ acknowledges that if 
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itself, should be a purpose in creation, it would be absolutely 

fatal to it as a hypothesis 
‘Natural Selection’ sees grandeur in the “ view of life, with 

its several powers, having been originally breathed by the Cre- 

ator into a few forms or intoone :”* ‘ Derivation’ sees, there- 

in, a narrow invocation of a special miracle and an unworthy ° 

limitation of creative power, the grandeur of which is mani- 

fested daily, hourly, in calling into life many forms, by conver- 

sion of physical and chemical into vital modes of force, under x... 

as many diversified conditions of the requisite elements to be ..4 5) 

so combined. 
‘Natural Selection’ leaves the subsequent origin and suc- 

cession of species to the fortuitous concurrence of outward 

and preordained course, due to innate capacity or power of 

change, by which nomogenously-created protozoa have risen fo 
the higher forms of plants and animals. ; 

The hypothesis of ‘ derivation’ rests upon conclusions from 

four great series of inductively established facts, together with : 

a probable result of facts of a fifth class: the hypothesis of 

‘natural selection’ totters on the extension of a conjectural con- 
dition, explanatory of extinction to the origination of species, 
inapplicable in that extension to the majority of organisms, 

_ and not known or observed to apply to the origin of any spe-— 
cie 
§ 427. Epigenesis or Evolution ?—The derivative, origin of 

ecies, then, being at present the most admissible one, and 

result to which the suggested train of thought inevitably leads 

is very analogous in each instance. If to Kosmos or the mun- 

ciple guiding the : : 
The ‘evolutionists’ contended that the new being pre-exis- 

ted in a complete state of formation needing only to be vivi- 

d by impregnation in order to commence the series of ex- 

oeettey or disencasings, culminating in the independent m- 

vidual. Be Bo 
The ‘epigenesists’ held that both the germ and its. subse- 

quent organs were built up of juxtaposed molecules a 3 

* coxmm’’, Ed, 1860, p.490. : PE 
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cn ie operation of a developmental force, or ‘nisus forma- 

“Haller maintained the principle of ‘ evolution,’ Buffon that of 

see both principle at work, s tbgethne with a hide ’ However, 
as he limited the ‘ pre-existing entities’ to ‘the materia vite 
universalis’ and the ‘absorbent faculty,’ he would now be 
classed with the ‘epigenesists.’ For, he reckoned among the 
parts newly built up, not evolved, ‘ the brain and heart, with 
their appendages, the nerves and ‘vessels, and so on of all the 
other parts of the body which we do not find at first’* His 
third principle is merely a modification of = Ne Viz: 
‘change in form and action of pre-existing parts.’ 

At the present day the question may seem hardly worth the 
paper on which it isreferred to.| Nevertheless, ‘ pre-existence 
of germs’ and ‘ evolution’ are — inseparable from the 
idea of the origin “of species by primary miraculously created 
individuals. Cuvier, therefore, satiated both, as firmly as 
did Haller.{ It is, perhaps, one of the most remarkable in- 

to constitute the ‘circulus vasculosus’ of the vitellicle, Cuvier 
opposes the following remark :—‘ Mais il faut nécessairement 
admettre qu’il y avait une pré-existence de quelques chemins 
pour les pointes rouges ; car en virtue de quelle force la figure 
veineuse serait-elle “toujours composée des mémes vaisscaux 
ayant la méme direction ? esas ces vaisseaux abouti- 
raient-ils toujours au méme point pour former un coeur ? Tous 
ces nénoménes ots sont intelligibles qu’autant qu’on admet 
quelque y , 

Haller, i had mi made some good observations onembryonal [| 
development, confessed that there was a stage in that of the | 
chick in which the « intestinal canal was not sible : ? he would f 

* xX. vol. v, p. xiv. 
The t encasement or inboxing c emboitement’) of germs was deemed, a cen- 

tury or more to receive sear evolution of buds and other 
of plants, and from Sw: n’s in sow is, not only of the 
parts which afterwards form ho butterfly, ‘ ne, &c., but also of the as wings, a 
eggs which were to be laid in n that t phase of life. cee drew ‘an inference in 
favor of the same 

= <i pp. 7, 35) might be impregnated by a single Peers (See, pea a 

Sexy’. = wis , Pls. 

| coovr’. cco”, pesmi p. 236. 
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not admit, however, that it was not formed, or that it did not 

pre-exist; but affirmed that it was too minute to be perceived: 

not until the head and limb-buds of the chick appeared, was 

observed phenomena, To admit that a germ included within 

itself all the forms, in miniature, which were afterward to be 

manifested, and to develop such theory by a matter so inde- 

finable, was to multiply, at will, the most gratuitous supposi- 

tions, 
His opponent’s passages, above quoted, in defense of a doc- 

trine can aeameds = embryologists to be dead and buried, have 

hardly other than historical interest ; and I should not have 

recalled them, or their subject, were it not that ghosts of ‘ pre- 

existence’ and ‘evolution’ still haunt some chambers of the 

physiological mansion, and even exercise, to many, perhaps an 

tur, sed tran: 
icuum.”—xxvi’’, tom. viii, sectio 2da. p. 150-156. ‘Also ‘ Mémoire IL, 

la formation du Poulet,’ p. 182. = as eee 

+ coovit'’’, tom. iv, p. 277. } Anat. Philos., vol. ii, p 280. 

% ee 

* “Partes animalis non noviter forman’ transeunt ex statu 
: < $s 
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properly nourished, again ae by self-division, and grew 
to the likeness of the parent-cells, 

Those who still hold by this rag of ‘ pre-existence of germs, 
call all organic corpuscles or granules ‘ cell-gemmules,’ and 
maintain that they are transmitted, sometimes becoming devel- 
oped, sometimes lying dormant from generation to generation, 
independent, automonous, pre-existing from their primal mirac- 
ulous creation, as descendants, like all higher forms of life ‘ of 
that one form of “Natural Selection” into which life was first 
breathed.’ Darwin grafts upon this modification of the old 
evolutional dogma* his provisional hypothesis of ‘ Pangenesis,’ 
(cccvul)”. 

In like manner the Evolutionists hold that every single-celled 
= torule, organic molecule, out of the body, arises from 

ying — this rp — enone pT described in oxi, I was led to re- 
eee all! cells’ or organ cerned in rebegeceneg and repair as the prog- 
eny of the sears germ-c mail t in apiey ovarium of the mother, and to be in that sense 
‘derivative.’ Save in the case of the hypothetical + primordial created ed such 
primary ovarian cell in the - is an: sexual organisms I rega impreg- 
nated. The derivative cells or organic units iit, tea themselves independently 
of direct sexual intercourse ; ps that they should not be agi Od directly 
po to the act by which their seat, the ier veloped o ogeak to be, —in 

organism, or its parthenogenetically ite aoe | ofepring, the * ‘eels ” sub- 
sequently were i inconceivable o e then accepted hypothe- 
sis of ‘ pre-existence Ore Taso * Womnta cellula e era Mr. Darwin, how- 

oO sms—as e. g. ‘ when a stag is gemmules derived from the an 
lers of nip s crodiitees quite fail to heute developed.” ih, ii, p. 399): to each I should 
reply as to this case:—Such stag first existed as an impregnated unit in the ovi- 
aneal ene of the mother. By the ‘ spontaneous fission’ or ‘cleavage process 

f im it must have ome as am — 0 es. Accepting the non- ] gemm 
me of these gemmules ines derived from the antlers of its 

yet yet, they a are ce less He oreo y of the primary at which was formed 
eg al e female and w oct Se a T fail, 

th 

gard as as fundamentally erroneous; et so far as they ar is Ear based on 
‘ pre-existence ’- aged Bi vanes cellula,’ &e. } ce. ii ee eS are derived existi “seer 7 626); the phenomenon of the pale or =| 

r 28 +d to ] =: a bd “i 

ory: organic as 
‘ erystallization, "in the other ‘ formi- 

was rst Pirin fluid naling a rsa 

:Piashatined tal difference’ vege Mr. Dar- - 
1868 and mine of 1849 (cxLU, p. 58). thofthemI . | 
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a pre-existent germ; and that such germs abound in the air, 
in the waters, or wherever any forms of living matter may hap- 

try to show that the phenomena are due to the operation of 
existing law. The analogy of the discussion between Pasteur 

perenne of the ‘ party of order’ and the needs of theology. 
he justice of Jamin’s summary,{ awarding to the chemist the 

* vépoc, law, yéve, root of yéyvouat, to ‘ become,” or come into being. 

Vad; iracle, yéve. ; ccoxxxiv"’, pp. 442, 443. 

ccorx’’, p. 25, Pl. I, fig. 1. : Th, Bie 2-9. 

fait’ Th., “ quelq: les organisées.”—p. 28, PL i 
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observed formified corpuscles by oes bacteriums have been 
seen to be built up; and, that the chemical treatment to — 
which they had been subject, in thet extraction from the at-_ 
mosphere, would be likely to destroy the vitality of fecund 
germs, if any were present. To the alleged absence of am 

fst: red a power of i 500 diameters, and, once 80 seen, afters 
ward recognizable by a power of 750 diameters : whereas Pas- 
teur, in his quest, did not avail himself of a power exceeding — 
350 ‘diameters, and consequently failed to dotect the evidence _ 
of ‘nomogeny,’ under conditions as decisive as can be hoped — 
in an attempt to prove a negative. Against ‘panspermism,’ or 
the dogma that animalcules of infusions come, invariably ‘and 
exclusively, from pre-existing germs falling from the air, Pou 
chet records the results of experiments, conclusive or satisfac 
tory from their simplicity and ease of repetition, and freedom 
om need of minute, ambiguous, manipulatory precautions. 
A glass tube containing a filtered infusion is placed in the 

covering the vessels with the infusion. At the end of four or 
five days the tube-infusion has a thick film abounding with 
ciliate infusoria: the dish-infusion has a thin reticulate film 
containing only bacteriums and other small non-ciliate ‘micro- 
zoaires,’ It is ‘ difficult to see how the germs of the one kind of 

- creatures should have entered or become cb in the oné 
— and entirely different kinds in the o 

) the reader to cocxit” and vonkeee ‘for farther analy- 

ly resemble those of the ovarian ovum in Fish 
at either fig. 555 or fig, 416, vol. i. of the pe ; 

les panspermis , il n’y aurai urait pas de raison a 
monde qui ptit faire que, dans la méme rg dir Died age ap: en soit constam- 
ment remplie et la —. tages - bien ate 

ut étendue ‘iter infiniment pl: 
Geox Pt 19, nd eoom Be 
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infusions, answers to the molecular contents of the ovisac. In 
both instances the molecules or granules aggregate into groups 
forming spheroids more opake than the rest (as in fig. 555, A): 
as the aggregation and coalescence advances the sphere becomes 
more opake, more definite: then a clear line marks its inclu- 
sion within a membrane, analogous to a ‘zona pellucida,’ and 
proclaims its individualization (as in ib. B). 

ext appears a clear nucleus, answering to the germinal 
vesicle (as in ib. c). Fission of the nucleus is followed by that 
of the monad, which may thus multiply itself within the pri- 
mary envelope (Chlamydomonas, ccoxuix, fig. 29), like the 
cleavage-formation of the germ-mass: ciliary organs are ac- 
quired in both instances, rotating the germ-mass in the mam- 
malian ovum, and extricating the monad from its proligerous 
bed ; whereupon it revolves or darts along, a free animalcule, 
in the subjacent liquor of the infusion. 

In neither instance is there any support, from observation, 
ofthe derivation of germ-mass or of monad by evolution out 
of a pre-existing cell: in both instances have the processes of 
— or building up ab initio been repeatedly seen and 

ced. * 

sion a slightly opalescent appearance precedes the formation of 
the thin superficial film. This consists of molecules of various. 

inclosed in ‘ goldbeater’s’ skin or other close membrane, and 
Inserted beneath the integument of a living Mammal—even 

faction by endosmosis—shows its results in the form of gran- 

Ke Ame, 
enclosing bag} In the proligerous pellicle the larger molecules = 
unite end to end, forming bacteriums, or less regularly into 

_ * ovcx’’, pp. 352-388. cocxt”, pp.133-253. ccoxm’’, pp. 121-129. cccxmr”’, 
ip. 1046, Aik sth p. 974. cocxv”’, p. 467: Mantegazza ‘spent sixteen consecu- 

2 _ tive hours in observing this genesis. os ek pe © Se 
+ coxvr’ 
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liwm) or capsules of such (Aspergillus) The hageouine may, 
y further union and confluence, form vibrios. There much 

activity, allied in character to the Brunonian aoeeoe Py 
which, after a time, ceases, and the bacteriums, vibrios, &c., are 
decomposed to constitute the secondary series of molecules i in 
and a which the development of the higher ciliate Infusory 
takes place. The formation of the proligerous pellicle or ‘ see- 
ondary histolytie mass of molecules’} by the primary develop- 
ments and resolutions of the organic were is analogous to 
the formation of the germ-mass, in ovo, by the successive spon- 
taneous fissions, assimilations, and ultimate aaa of the | 
progeny of the original germinal cell. 

o meet the inevitable question of ‘ Whence the first organic 
matter’ ? the Nomogenist is reduced to enumerate the existing 
elements into which the simplest living jelly (Protogenes of 
Heeckel) or sarcode (Ameba) is resolvable, and to contrast the 
degree of probability of such elements combining, under un- 
known conditions, as the first step in the resolution of other 
forces into vital force, with the degree of probability re maining, — 
after the observations above recorded, of the interposition of a 

to find time to complete, the expression of belief on one or two 
points where proof is wanting may be condoned. The cha 
of its being a help, or encouragement to any younger, more 
vigorous mind, bent upon grappling with such problems, out 
weighs any anticipation of trouble consequent upon the avow 

It seems to me, then, more consistent with the present phase 
of dynamical science and the observed gradations of livi 
anes, to suppose that sarcode or the ‘ protogenal’ jelly-spec 
should be formable through concurrence of conditions favori 
such combination of their elements and involving a change 

productive of their contractions and extensions, molecu- 

Soe oes the latter alternative, teach that, is : 

* coxvm’”, p. 470, in all organi se ee ae 
¢ co cooxEx” p. 10, ae sass 
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generations of the first-created sarcode have descended to us 
unchanged from the period of the Laurentian limestone, other 
sarcodal offspring have developed and improved, or have been 
selected, into all higher forms of living beings. I prefer, how- 
ever, while indulging in such speculations, to consider the va- 
rious daily nomogeneously developed forms of protozoal or pro- 
tistal jellies, sarcodes and single-celled organisms, to have been 
as many roots from which the higher grades have ramified, 
than that the origin of the whole organic creation is to be re- 
ferred, as the Egyptian priests did that of the universe, to a 
single ege. 
Amber or steel when magnetized seem to exercise ‘selection;’ 

they do not attract all substances alike. To the suitable ones 
at due distance they tend to move; but, through density of 
constitution, cannot outstretch thereto ; so they draw the ‘ at- 
tracted ’ substance to themselves, If the amber be not rub- 

bed, or the steel bar otherwise magnetized, they are ‘dead’ 
to such power. The movement of a free body to a ss 
net has always excited interest, often wonder, from its anal- 

AM to the self-motion so common and apparently peculiar to 
ife.’ 

3 B 8 Z 5 5 2 iB & ch oO 3 % 6 S = Pl by some 
meeba, we 

. . 

tances, the act of making contact seems as inevitable, as in- 
case 0 

_ amber or steel, gi ubstan- 

ces at due distance. : ae 
The term ‘living,’ in the one case, is correlative with the 

term etic’ in the other. Devitalize t “magni 
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magnetize the steel, and both cease to manifest their respective 
vital or magnetic phenomena. In that respect both are ‘de-_ 
funct.’ Only the steel resists much longer the surrounding — 
decomposing agencies. . 

man perceives a ripe fruit: if he can and will, he stretches — 
out his hand, plucks, brings to his mouth, masticates, swal- | 
lows, and digests it. | 

he question then arises whether the difference between-such 
series of actions in the man and the attractive and assimila- 
tive movements of the ameba, be less or greater, than the 
difference between these acts of the ameba and the attracting 
and retaining acts of the magnet. 

More may be said on both questions than I have here space 

ation. e 
Magnetic phenomena are sufficiently wonderful, exemplify- 7, 

ing, as they do, one of those subtle, interchangeable, may we — 
not say ‘immaterial,’ modes of force which endows the metal | 
with the power of attracting, selecting, and making to move, 8 | 
substance extraneous to itself. It is analogically conceivable | 
that the same Causs which has endowed His world with power | 
convertible into magnetic, electric, thermotic and other forms — 
or modes of force, has also added the conditions of conversiol — q 
into the vital mode. | 

erve-force we know to be convertible into electric energy, — 
and reciprocally : and from the electric force, so induced, mag- | 
netic and other modes have been derived (vol. i, p. 357). The | 

_ direction, then, in which may be anticipated the replies to the | 
ultimate question, will be toward an admission of the origina- 

ting and vitalizing of the primary jelly-speck or sarcode granule, a 
y the operat ion of a change of force forming part of the con- 7 

stitution of Kosmos ; not contrary to its ordained laws, in the | 
sense in which ‘miracle’ or the ‘interposition of special crea- | 

But from protozoa,® or protista, to plants and animals, the 
ation is closer than from magnetized iron to vitalized sal- 

code. From reflex acts of the neryous system, animals rise to 
sentient and volitional ones, 4 

being understood as ‘life’ gene 
d its manifestations into unal- — 
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And with that ascent are associated brain-centers, progres- 
sively increasing in size and complexity. Arrest the develop- 
ment uman brain at the point it has reached in the 
‘Aztec,’ and the faculty of generalizing and giving expression 
to such generalizations is wanting. The Aztecs can articulate 
words, and apply the right noun to the thing, as e. g. * bread,’ 
‘chair ;? but they cannot combine ideas into propositions, and 
say ‘ give me bread,’ ‘ set me the chair,’ 

For such advance in intellectual acts more brain is essential. 
Compared with the normal state of brains in the brutes best 
endowed, so much more cerebral substance is required, and in 
such position, as to make the great and sudden rise, in the lowest 

és of man, which is referred to in vol. iii, p. 144. 
Thought relates to the ‘brain’ of man, as does electricity to 

the nervous ‘ battery’ of the torpedo : both are forms of force, 
and the results of action of their respective organs. 

ach sensation affects a cerebral fiber, and in so affecting it, 
gives it the faculty of repeating the action, wherein memory 
consists, and sensation in a dream 
A dog at the sight of a rabbit receives a sensation which in- 

duces a volition, and he barks with the excitement of the chase. 

sation, memory, dreamy ag 
ception of the rabbit reaches the ‘ soul’ of the dog by the affec- 

@ dog is its power of knowing what it sees and dete 1 /ac- cordingly : it may approach the object with every manifestation of sentiments of gladness and submissive affection : it may rush Upon it with every sign of rage: it may pursue it with every ea of excited ardor. 



independent, indivisible, ‘immaterial,’ mental principle, or f 
‘soul.’ 
What ‘materialistic’ means, in the mind of the objector, I ; 

nowhere find intelligibly laid down ; but it is generally felt to | 
be something objectionable, ‘ inconsistent with, or shaking the 
foundations of an article of faith, as Stillingfleet would have | 

id 

To this I repeat Locke’s answer, that my faith in a future 
life and the resurrection of the dead, rests on the grounds of | - 
their being parts of a divine revelation. tf 

If I mistake not, present knowledge of the way in which we | 
derive ideas of an outer world, helps to a more intelligible con- 
ception of ‘matter,’ ‘substance,’ ‘immateriality,’ &c., than 
ould be framed by patristic and medizeval theology. To make | 

intelligible my own ideas in this subject, which the anticipated | 
imputation draws from me, I would put a case and aska | 
question. . | 
__ When Saul at Endor “perceived that it was Samuel,”* lines 
of force, as ‘luminous undulations,’ struck upon his retina. 
Qu. Were the centers whence they diverged to produce the idea 
of the dead Prophet ‘ material’ or ‘ immaterial’? : 

- Other lines of force, undulated in another manner, from 
centers ucing the ideas ot the dead man’s speech :— “Why h squieted me, to bring me up ?”+ Qu. 
Were the centers radiating these acoustic lines of force mate- 

Substitute the living for the dead Prophet, and it will be 
said that the points sara rays of light converged to pro- 

er a 7 < 101d: ‘ial — 
me the case of the ‘ Spirit of Samuel,’ ‘net. Had Saul 
ched forth his hand to grasp the vision, it would have me 

*1Sam. xxvii,14 =f 1 Sam, xxviii, 15. 
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no resistance. Let us, then, analyze the sensations from tangi- 
ble lines of force. I stretch forth the sum of forces called 
h 

the hindrance, as from the plane of force resisting the pressing 
finger, would the hindrance be less ‘ immaterial.’ Similarly, if 
lines of thought-force were visible, the ‘ghost’ would not on 
that account be more ‘ material.’ 

he ideas excited by the act of pressure are those of the 
‘exertion of force’ and the ‘resistance of force ; if these ideas 

. - analyzed they include those of the direction of force in 
fr 

see his ip 

ping evidence of the opposing force acting in lines from 

terial,” or either, or both. The same result has followed my 
attempts to analyze all sensations and volitions, i.e., I know 
of nothing outside myself of which I can have any clearer — 
knowledge by calling it ‘material,’ than I have of that which 

; , * COOXXXVII”, p. 119. ae ee 
Aw. Jour, Sci.—Szconp Series, Vou. XLVII, No. 189.—Jaw., 196, 
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originates force from within myself, by calling it an ‘immate- 
rial’ entity, mental principle, or so 

But, so it is; in the endeavor to clearly comprehend and eX- 
plain the functions of the combination of forces called ‘ brain 
the physiologist is hindered and troubled by the views of the 
nature of those cerebral forces which the needs of dogmatic 
og have imposed on mankind. 

w long physiologists would have entertained the notion of 
f life, or ‘ vital principle,’ as a distinct entity, if freed from 

this baneful influence, may be questioned ; but it can be truly 
affirmed that physiology has now established, and does accept, 
the truth of that statement of Locke,—‘ the life, whether of a 
material or immaterial substance, is “not the substance itself, 
but an affection of it.* Religion, pure and undefiled, can best 
answer, how far it is righteous or just to charge a neighbor 
with being unsound in his principles, who holds the term ‘ life’ 
to be a sound expressing the sum of living phenomena ; and 
who maintains these phenomena to be modes of force into 
which other forms of force have passed, from potential to active 
states, and reciprocally, through the agency of these sums or 
combinations of forces 1 impressing the mind with the ideas sig- 

rms ‘monad,’ ‘moss,’ ‘ plant,’ or ‘ animal.’ 
If the poyaticest rejects the theological sense of the term 

‘life,’ without giving cause for the charge of unsoundness in 
religious principles does he lay himself more open to the charge, 
by rejecting also the theologian’s meaning of the term ‘ spirit,’ 
of the term ‘soul,’ of the term ‘mind,’ and, we pst add, of 

* cccxxxvi’’, vol. i, p. 761. As the authority of a Physiologist and late Presi- 
dent of the R oyal Socie ty may be cited for ascribing such vital phenomena to an 

ible — ee EL ce remark by which Sir B. ps 
eets the obvious objection of the divisibility, without destruction, of acri 

para — Tt i es true that. mao of our sea celebrated os physiologists, toi 
observing the oe i polypi by the mere division of the animal, has 
come to the conclusion that the mental principle, torgs ng our ses nape: pre- 
indivietblo, as being so preé vd ntly, bore | all other things in nature. 
indiy Seine cepts divisible, not less than the corporeal fabric with 

app ” (p. 115.) reader, -, +008 for new light and f secre 

= B. Sad ‘that, a as is the authority of Miiller geneh 
uite an 

~ Soaneit§ &e. (p. ’ 116) hie 
. affects t the 
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‘sin,’ or ‘death’ ? That is to say, arguments based upon scrip- 
tural expressions of thought-force may be drawn from the like 
personifications of the aberrations and cessation of such force. 

88, d 
kinds and degrees of mental manifestations are the result of 
corresponding affections and changes of structure of the brain. 
How the brain works in producing thought or soul, is as 

much a mystery in man as brutes—is as little known as the 
way in which ganglions and nerves produce the reflex phe- 
nomena simulating sensation and volition. 

But it is a gain to be delivered from the necessity of specu- 
ting where the ‘soul’ wanders when thought and self-con- 

Sclousness are suspended ; or how it is to be disposed of until 
the ‘resurrection of the body,’ glorified or otherwise ; of which 
Teintegrated sum of forces ‘ soul’ will then, as now, be a parcel. 
If the physiologist and pathologist had done no more than de- 
Monstrate ‘the universal law of our being,’+ which cuts away 
the foundations of ‘ purgatory,’ or other limbo, from the feet 
of those who trade thereon,{ which makes ‘judgment’ follow 
death, without consciousness of a moment's interval,§ they 
would deserve the gratitude of the Christian world. : 

156, § 63. ‘In comparing present and future.’ 
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Art. VI.—On some phenomena of Binocular Vision ; by JoSEPH 
ed ae Prof. Chem. and Geol. in University of South 
Caro 

L Aggucnnts of the eye. 

therefore produce a perfect image, on the retina. The 
or binocular adjustment is necessary for single vision : the sec- 
ond or focal adjustment is necessary for distinct vision. The 
first is distinctly sensible for all distances within 100 yards and 
erhaps for much greater distances : the second is scarcely if 

at all ‘eotnible for distances beyond two yards 
To the two adjustments mentioned above ‘may be added a 

third, viz: contraction of the pupil. The design of the con- 
traction of the pupil is probably to increase the clearness of 
definition of the retinal image by cutting off the most diver- . 
gent rays from very near objects, and thus to decrease the spher- 
ical aberration which is not entirely corrected in the eye | 
by the form of the lens. The pupil, however, also contracts | 
involuntarily under the stimulus of strong light, without re- | 
gard to distance. This must be carefully distinguished from 
= fis gas contraction, which is to some extent at least vol- 

pte three adjustments of the eye, viz: binocular or axial | 
adjustment, focal adjustment and contraction of the pupil are | 
associated in every voluntary act of sight. They are accom- | — 
plished by one act of volition. They are so intimately asso- 

d that they cannot be voluntarily —— It is usu- 
ally impossible to converge the optic axes on any point, with- 
prs at the same time adjusting the lens and contracting the pu- 

@ manner saitable for perfect vision at that distance. 
Buch oe associated movements are called consensual 

= : ccna bites ges easly a a this D te 
transference of attention _ near to agate 
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versa. The large majority of the best physicists and physiologists, 
however, have for a long time regarded focal adjustment as an 
optical necessity and therefore a fact; but the real nature of this 
adjustment and the means by which it is accomplished, has been 
@ question in doubt. It has been attributed by some to the 

n ? 

images of external objects made by reflection from the anterior 
surface of the crystalline lens, and the changes in form an 
size, which they undergo when the eye is adjusted for near ob- 
Jects, have definitely settled the question in favor of a change 
wm the curvature of the lens. The mechanism by which this 
change is effected is not clearly known but it is probable that 
it is effected by the action of the ciliary muscle. 

_ Before giving some experiments which bear upon the ques- 
tion of adjustment, I will state that my eyes are perfectly 
normal, In youth and early manhood the natural distance for 
distinct vision of small objects was eight inches, but with ef- 
fort I could see perfectly distinctly at five inches. At the pre- 
sent time my natural distance for fine print is ten inches, 

though with effort I see distinctly at eight inches. Beyond 
this there is for me no limit of distinct vision. My eyes define 
the edge of the moon as perfectly as they do an object at the 
distance of ten inches. Moreover, by long practice I have ac- 
quired considerable and perhaps very unusual facility in mak- 
ing experiments on binocular vision and in analyzing my vis- 
ual impressions. The following experiments which I have 
practised from boyhood, are interesting not only as a beautiful 
illustration of the laws of binocular vision, but I believe as 
throwing some light on the subject of adjustment and also 
Upon the difficult subject of the Horopter. 

f a plane surface checkered or otherwise figured in regular 

pattern, such as an oil floor-cloth, a tesselated pavement or a 
AR wall, be placed before the eyes at the distance of sev- 
eTal feet 
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are made to coincide perfectly, and the eyes be then held stead- 
ily in this position for some time, the patterned surface will be 
distinctly seen in exquisite miniature, not at its proper distance 
but between the real object and the eye, at a distance depend- 
ing upon the interval between the centers of the contiguous 
similar figures of the pattern. If the pattern be very regular 
the illusion is complete—we 1 
actually seem to be looking 
at a real object. In this ex- q Yn 
periment the position of the 
eyes is such that, of two con- 

and the image is seen at the met 

crossing of the visual lines. 
‘hus if one eye be directed 

R RK 

; Z 7 é 
ce’ and a and dat d’, and so on ~ 
for all the figures of the pattern. The dotted line d’ a’ c’ will 
be the position of the image surface. The image thus obsiee 
may be a little indistinct at first, but it gradually grows per- — 
fectly clear. As soon as the image is distinctly seen and the — 
outlines of the figures well defined, . it may be retained without 

viewing this saaeuaies image surface precisel if it were a 
‘Teal ; Ge ti - eed 

_If now while viewing the image in the last experiment we 
repeat. upon it the same ne experiment, i.e., if by increasing the 
convergence of the optic axes we bring again the two contigu- — 
- eas in coincide , @ new cannes is s formed between the 

but to figures separated by an Paeaiag. one, Thus in the — 
figure (gs Sando WHE be ed and dand — 
au ay tile Salas ee hee ah 2 
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Upon this second image the same experiment may be re- 
peated so as to make a third image still smaller and nearer the 
eye at d'” e’”’ and from ; 2. 
the third even a fourth 
and still smaller image 

y be formed at e’’”, 
The position of these suc- 
cessive planes are indi- 
cated by the dotted lines; 
but in this figure the po- 
sition of the axes is only 
ae to vision on plane 

ao a b € é 

erect and looking down ott the regularly checkered carpet on 
i 4; inches from 

Of the floor rises to it and * 

. To get the second plane, look again at the flo = 
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raise the finger until its images fall upon figures separated from 
one another by an intervening figure and then look steadily at 
the finger. The other planes may be obtained in a similar 
manner. The position of the several planes may be also easily 
calculated ; the data being the inter-ocular line, the distance of 
the object and the interval from center to center of the figures. 
Both by measurement and calculation I determined the planes 
in the case of the carpet to be 21-5, 13:05, 9:37 and 7:3 inches 
coe = the case of the oil-cloth they were 11°8, 6°54 
and 4°5 in 

If the Sistiies between the centers of contiguous figures be 
less than the inter-ocular line, then still other images may be 
seen beyond the real object and very much enlarged. The po- 
sition of the eyes and the place of the image in this case also 

3. 

+ Ly 2 

is s easily explained. If dabec oe 3) be the plane of the real 
object, and the eyes I and II be directed toward contiguous” 
figures a _ b but not crossed, then the image of a and 6 will — 
con and be seen at a’ the “intersection of the visual lines. 
So also a and d will be seen at d' and 6 and c atc’, and oo 
0 represent the position of the image jane. In 

Ostler to: ae es maaan we aes ust gaze iota soe beyond 
the = until we obse the d ouble images come together — 
and , and then fix the ao steadily. The enlar ee 
Te eealy becomes distinct, . 

GF ak reey a fl 
ee 
if 
Fly 

i iiey aet. eee pee ag = 
pest with pertect eae ee papering I had = 
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for this purpose, had been destroyed and I found difficulty in 
again obtaining a suitable pattern. I therefore constructed a 
pattern by ruling black lines on a large sheet of paper so as to 
make perfectly equal squares 14 inches wide. With this sim- 
ple diagram my success in all the preceding experiments was 
really marvellous. The colored patterns before used form far 
more beautiful images, but for scientific purposes the ruled 
diagram is far preferable. With this diagram standing upright 
before me at the distance of sixteen inches, I got with great ease 
seven successive images on this side of the object and one beyond. 

the images on this side were defined, with great ease and 
perfect distinctness although the nearest, both by measurement 

ed and measured, was but 11 inches from the root of the 
nose, but I afterward found that there was no limit except the 

i ——— 

images were no longer perfect, not from any want of distinct- 
ness of the lines, but because the horizontal lines of the two 

es were no longer parallel but crossed one another as 
shown in the figure (fig. 4), and therefore could not be made 
to coalesce perfectly. The explanation of this will be given in 

its proper place, The still nearer images, as for instance those 
within 1} inches could not be retained ; the strain on the in- 
terior recti muscles of the eye was too great. 
the image beyond the object is much more difficult to ob- 

tain with clearness, ially if the object be near the eyes. 
At the distance of two feet from the object, I obtained the 
image very clearly and without much difficulty, but on ap- 
proaching to within ten or twelve inches it was only by patient 
trial for some time that it could be brought out with perfect 

inctness. When the object was twelve inches from the eyes 

‘the imag by calculation was found to be about thirty inches dis- 

tant, “By tuning the diagram eo that the diagonals were hor- 
zontal and similar points therefore more than two inches apart, 

the image was seen at the distance of about six feet. It] 
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the exact appearance of a et nega: marble pavement made up 
of squares nine inches on ‘ 

In all these experiments the least irregularity in the pat- — 
tern shows itself very conspicuously in the image, not by in- — 
distinctness of outline of the figures, but by apparent ine- — 
quality in the. plane of the image. ‘Thus i in the carpet it ; 

the doubling of the lines causes the eyes instinctively to re- tf 
turn to their former position and thus to restore the image — 
I have sometimes been actually obliged to look away in order | 
to recover the real object. . 

‘ved in m experiments on the | 
ot that each sucess 8 Posie more and more in 

» ekitcha Goose ae eee aes 1864, 
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focal adjustment, and the inseparable association of it with 
axial adjustment. On re-commencing these experiments a few 

of the images were far more distinct than the real figures were 
es. 

‘ t 
indistinct but gradually it became perfectly defined—every 
thread-hole as clear and distinct as it is possible to conceive. 
I succeeded, though with greater difficulty, in getting a perfectly 
distinct image of the buttons on all the planes. It was evident 
therefore that the indistinctness of the figures of the image on 
the higher planes, was not the result of the want of focal ad- 
justment but of imperfection in the pattern. The subsequent 
experiments with the ruled diagram proved this beyond the 
possibility of doubt. The images in this case were obtained 
with much more ease and the lines were defined with the most 
perfect sharpness even when the image was brought nearly to 
the root of the nose. 

In all cases, however, the image when first obtained was a 
little indistinct, and then gradually became clear. With un- 

= en tl is first obtained 

the o tic axes, the lenses, and the pupil, are all consensually 

adjusted for vision at the distance of the image: and 



AN ae 
hs 

oe 

pupil is apt to 
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the image must be indistinct, for the rays diverge from an en- | 
tirely different distance. But gradually the lenses adjust them- | 
selves to the actual divergence, i. e., for rays diverging from the — 
real object, while the optic axes remain adjusted for the dis- 
tance of the image. The difficulty experienced in dissociating 
these two adjustments causes the interval of indistinctness. | 
The perception of the difference between the image and a real 
object is the sense of this dissociation. Consensual movements — 
have been, perhaps, brought about by the necessities of single 
and distinct vision ; Helmholtz has shown* that other consen- 7 
sual movements may be dissociated when the necessities of — 
single vision require it ; these experiments show that the con-— 
sensual adjustments of the eye may be dissociated when the 
necessities of distinct vision require it, : 

was now anxious to determine what part was taken by the | 
pupil. Is the contraction of the pupil more intimately asso- 
ciated with the axial or the focal adjustment ? This question — 
has been discussed by E. H. Weber, Cramer and Dondersf | 
Weber believes it is directly iated withthe axial adjustment, | 
Cramer and Donders with the focal adjustment, To test this | 
question, while I was obtaining the image and making it clear, © 
an assistant standing behind and a little to one side observed tr 
my pupil reflected in a small mirror conveniently placed. Af | 
ter gazing intently at the real object until the pupil was steady, | 
as soon as I converged the optic axes so as to obtain the image [| 
No. 1, the pupil was observed to contract decidedly, but a8 | 
the image became clear it again expanded to its original siz. 
Again at the moment of obtaining the 2d image the pupil com _ 
tracted still more strongly, but as soon as the image became [| 
clear it again expanded, nearly, if not entirely to its original | 
size, The same phenomena were observed for each of the im- | 
oe only that in the nearest images when the convergence of | 

at the distance of twelve inches until the pupil became steady. | 
So soon as I gazed beyond the object the pupil of course ex | 
panded ; but as soon as the image became clear it again com 
tracted to eee ees original size. In this last experiment the 

: be unsteady. This might have been expected; 
for as we have already said, it is much more difficult to obtail: 
this image clear or to retain it when obtained. 

There is no doubt of the fact, therefore, that the contractit 
* Proc. Roy. Soc. April, 1864.” | : + Donders, accommodation and refraction of the eye, Trans., p. 574. 
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of the pupil is most intimately associated with the focal ad- 
‘4G justment. 

rays must come to the eye as if they diverged from the 
same distance; for the eyes are adjusted for that distance. To 
fulfil this condition lenses are always used ; but it is obvious 

) that a given pair of lenses are suitable for one distance only. 
)  Forall other distances, or degrees of optic convergence, there 

and this is both difficult and fatiguing to most persons. 
_T have found that observations upon the images of the ruled 

Dah ES SE ee ee eT 

ES ae ee 
tations of the eye, and the position of the Horopter. I hope in | ‘WY next communication to take up this most difficult subject. 

(To be continued.) 

Arr. VII.—On the Geology of Lower Louisiana and the Rock- 
salt Deposit of Petite Anse; by Lucene W. Hinearp, Pu.D., 
of Oxford, Miss. (Abstract.) 

Tue discovery in 1862, of a deposit of rock-salt on the coast of 
Louisiana, was a fact so unexpected to geologists, that at any 

er time a detailed investigation cf its geological relations 
would quickly have followe The press- 

ing necessities of the blockaded section soon caused its exploita- 
tion on the large scale, though in a very irregular manner; fora 
Considerable period, these mines supplied the whole of the 

In November, 1865, Prof. Richard Owen made a 
| Utief examination of the locality, the results of which — _ lished in the Transactions of the St. Louis Academy. A year 

must be some degree of dissociation of the two adjustments, . 

m are a most delicate means of determining both the ro- | 
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later Dr. Charles A. Gossmann, under the auspices of the Amer 
ican Bureau of Mines, made an examination of the locality, — 
mainly with a view to the exploitation of the deposit ; his re 
port, published by the Bureau, as well as the specimens which — 
he courteously exhibited to me, confirm previous conjectures 
that the overlying strata were the equivalents of the formation 
I have described as the “‘Orange Sand” of Mississippi. I 
therefore gladly availed myself at the earliest possible moment, | 
of the offer of the Smithsonian Institution to defray my expen- — 
ses in making a detailed geological investigation of the region. 7 
The low stage of water prevailing at the time (December, | 
1867,) rendered it possible to observe to the best advantage the , 
formations exhibited on the banks of the Mississippi ; the ex- 
amination of which, from Vicksburg to the Passes, was a need-— 

preliminary step to the determination of the formations of | 
the coast. 

Having previously examined and described the sections ex- 
hibited at Vicksburg, Grand Gulf and Fort Adams,* I merely | 
= at some intermediate points to verify the conclusiol a 

ait 

=] ° 4 > 
E 

aoe 
B 0g go >) mu a 

- "et 
= @ 

he ex 3 

foo) (a2) Mm © ct A, 9 S =a [ae] N w o = 
pe 

gr 
by ie ered o> of the ‘ inte Sand ” which in its turn is 
capped by the stratum of the “ Loess” or Bluff formatiol 
covered by a thin deposit of “‘ Yellow bonne 3 
“seni sapperepse from the “ Blockhouse hill ” at Fort § 
dams, we observe a wilderness of the characteristic shatp | 
ae of the sey roeiine often fore-shortened into ee | 

ran ng Gandy roper is visible, rent the river, as 
south 5 pon ten ‘but farther inland extends to a \lowe 
— rere! the Loess, it appears in full iiitee and a 

cally developed for some distance south of Fort Adams 
to Dr. Little’ e’s observations) these facet 

The e gradually modified as we advance southward. Li 
deposit thins out, _its materials become poorer in lime and & 
ao and assume the shareo r of a common 



quently and continuously, until, at Port Hudson, they become 
predominant. 

The exposure at Port Hudson, previously examined in part 
by Bartram, Carpenter and Lyell, is about three miles in ex- 
tent, from the mouth of Sandy Creek above the town, to Fon- 
tania Landing, 13 miles below. Its lower half is washed, and 
continually encroached upon, by the river ; its upper portion 
1s how inland of an extensive sandbar. The strata are disposed 
horizontally or basin fashion, and vary a good deal both in thick- 
ness and materials, as shown in the subjoined profiles, situated 
about a mile apart ; the correspondence of strata is ascertained 
by actual tracing of the stratification lines, 

Near Sawmill, Port Hudson. No. | Midwaybetw’n Port Hudson & Fontania, 
Yellow surface Loam. 4—6 ft.| 6 |Yellow Loam, sandy below; S—10 ft. 

White and yellow hardpan, _-_-_-_- 18 ft. 
Yellow Hardpan,.._._._._- 25 ft. 

5 |Orange andyellow sand, sometimes fer-| 
Tuginous sandstone, irregularly stra- 
tified, 8—15 ft. 

\Heavy greenish Clay,........ 7 ft.| 4 |Heavy, greenish or bluish Clay, _.7 ft. 
ae ee ee it 

3 | White indurate silt or hardpan, 18 ft. 

yo wees ew eee 

Heavy green clay, with porous lear 
Heavy, greenish or bluish, massy ous concretions above, ferruginous y sini 

cla, , Similar to No. 4; 25 ft. visible. ones below; some sticks and impres- 
sions of leaves, 2.422... 2 30 ft. ae _Sions of leaves, -....--------30 ft. 

Brown muck, te cypress 

White or bine clay, ) S™™Ps, 3-4ft. 

stump-stratum No. 1 was visible to the thickness of 10 ft. 

one another, also the remnants of many successive falls of leaves 
and overflows. The wood is in a good state of preservation ; 
oe, genni trunks to be seen at present. ae 

_, *he main clay deposit, No. 2, varies but little in general 
character ; although very solid, its tendency to cleave into pris- 
a forms renders it very liable to ve” into the river. 

end, Contains strings of calcareous nodules, on stra 
Tines eight to twelve inches apart. No 

eaves, 

rs at Sid eMC aie a ere ie ph er ae Site e Bar eon a ed Ne WG es “ait eT) Re MRS 
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Fontania, it is again a sandbar, with an abundance of pros- ; 
trate trunks of driftwood, coarse sand and pebbles. . 

he green clay stratum No. 4 varies little, either in thick- 

ness or composition, and like the stump-stratum No. 1, formsa — 

he hardpan stratum No. 51 conceive to be the more im- — 

ediate representative of the Loess proper, with which it is 

connected by gradual transition, though at times greatly Te — 

sembling some of the materials of the Orange Sand. It is void 

of fossils. | 

The present profile differs in many respects from those given | 

by previous observers, which lay some distance farther west, — 

where the river now flows. The strata are accordingly as va- | 

riable in an east and west, as in a north and south direction, 7 

and with the exception of Nos. 1 and 2, are such as are noW 
. 

shown in ditches cut into the modern river-bottom deposits. 

observed. These facts indicate the wide spread prevalence, du- | 

et e oO =| ~ ao a ie) © z. Re ct sm fas) Qu a E: . — e oD er i. S i) 4 oH ir. 

Mississippi of to-day. The Port Hudson profile appears to be ] 
typical, its features being rep ion has | 
not removed these deposits down to the level of the stump 7 

stratum, as is mostly the case. e | 

The Five Islands. 
The chain of five islands rising partly from the sea, partly 

from the coast marsh, 0g mouth of the ‘Atchafalay 
and Vermilion river, have been described by Mr. Thomassy,’ 

* Géologie pratique de la Louisiane; New Orleans, 1860. : 
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who attributes their origin to “ hydrothermal” or “ volcanic ” 
action. His descriptions are sufficiently faithful to show the 
general resemblance of their geological structure; so that after 
visiting the three middle members of the chain, viz: Cédte 
Blanche, Weeks’s Island, and Petite Anse, I have thought it 

viz: Belle Isle, the promontory west of Atchafalaya Bay, and 
Miller’s Island (or “ Orange Grove,”) overlooking the plains of 

e Vermilion. These elevations lie nearly ina straight line 
ing N.W. by W. from Belle Isle. 

Céte Blanche. 

calcareous or ferrugino-calcareous concretions along the strati- 
fication lines. Ata few points, these calcareous concretions 
resolve themselves into distinct fossils, representing the fresh- 
water genera Paludina, Melania, Unio, Anodonta and Cyclas, 
i an indifferent state of preservation, The entire visible pro- 
file is about 50 feet high ; the highest point of the island rises 
as high as 180 feet, but in its interior no exposures exist, so 
that the higher members of the series are not verifiable. _ 

Weeks’s Island. 

marsh. : 
Am. Jour. Scr.—Szconp Serres, Vou. XLVI, No. 139.—Jan., 1569. 

6 : 



82 E. W. Hilgard—Ceology of Lower Louisiana. 

Petite Anse, or Avery’s Island, 

The topography of the island, as well as the history of the ; 1 

mine, have been ably given by Dr. Chas. A. Gdssmann of Syra- 7 

Indian hatchets, arrrow-heads and rush baskets, but above all — 
an astonishing quantity of pottery fragments, have been eX- —— 
tracted from the pits. The pots doubtless subserved the pur- — 
pose of salt-boiling ; human handiwork has, however, been — 
found so close to the surface of the salt, as to render it likely — 
that its existence in mass was once known, before the time — 
when, in 1862, Mr. D. H. Avery struck the salt itself at the — 
‘bottom of a salt water well. 

The surface of the salt undulates considerably, so that bor- 
ings commenced at different levels have repeatedly struck salt 

depth of 38 feet, without any perceptible variation in quality; i ; 
ts 

pe ” being as yet unknown. Dr. Gissmann’s observations — 
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There can therefore be no doubt that the salt deposit is older 
than the Orange Sand, which here as at Weeks’s Island, forms 
the nucleus of the mass on whose outer slopes, as well as its 
igher points, the strata of the Port Hudson profile reappear 

characteristically ; with calcareous nodules, fresh water shells 
and aquatic plants identical with living species. Not only is 
the reference level of the cypress stump stratum the same as 
elsewhere, but the green clay band, No. 4 of the Port Hudson 
profile, is also there. 

The stratigraphical disposition of these deposits is quite re- 
markable, They conform not to the strata, but measurably 
to the outline of. the Orange Sand nucleus, roughly following 
its slopes and curvatures. At first sight therefore it seems as 

ough a local upheaval had taken place, and hence arose, 
probably, the reports attributing a volcanic origin to these ele- 
vations, whose isolated position in the level coast region would 
naturally give rise to speculation as to their mode of formation. 
Indeed the extent to which these strata are sometimes seen to 
dip, rather staggers the observer; but the upheaval hypothesis 

deposition on inclined surfaces. But when we see an appar- 
ently undisturbed clay-stratum moving down hill like a gla- 
Cler, sO as to overflow a deposit of loose stones, we need not go 

_ far to find the cause of extensive dislocation and subsidence. 

Belle Isle and Miller’s Island. 

ture of these exterior islands, tend to confirm the probable sup- 

_ Massy places in the same category the Grand Coteau des Ope- 
usas and the Avoyelles prairie. Le ae 

Age of the Salt Deposit. — 3 oe 

The Orange Sand strata so rarely approach the coast, that a 
the deposits underlying them in the Coast region have sc 
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been observed with certainty. Even the older strata underly- 7 
ing the blue stump clay have been observed at a few points 7 
only, viz: by the Delta Survey in the bed of the Mississippi river — 
at Bonnet Carré and Carrollton, near New Orleans; at the lat- — 
ter city itself, in the boring of wells ; at Salt Point, on Bayou 
Salé ; and on the coast of Mississippi Sound. 

The strata penetrated in the borings at New Orleans are con- 
sidered by Sir Chas. Lyell as Delta deposits. But according 
to my examination, they are almost throughout demonstrably 
of marine origin, and while the species they contain are mostly — 
(not all) now known to be living on the Gulf coast, yet the — 
prevalence of species is very different from that now observed 
near the mouths of the Mississippi. In this respect, the fauna f 
of these strata shows a great analogy to those described as — 
Pliocene by Tuomey and Holmes, occurring on the Carolina 
coast, 

It is most probable that the rock-salt of Petite Anse will be — 
found when pierced, to be imbe in the equivalents of the fF 

deposits penetrated at New Orleans and Bayou Salé, and of — 
corresponding, probably early quaternary age, anterior to the 

_ drift or its southern representative, the Orange Sand. 

Origin and extent of the salt deposit. 

The absence of layers of the usual impurities of rock-salt, | 
especially of gypsum, has induced Dr. Gdssmann to suppose 
that it is not the result of the evaporation of sea-water, but 

owes its formation to crystallization from the purer brine of | 

salt springs. 
t 

Our knowledge of the facts is still too limited to render @ | 

discussion of this point very profitable. Ina very deep lagoon, | 

withdrawn from the influx of the tides after the brine had | 

mass of pure salt, as in the present case ; while the salts of 
mother-waters would naturally have been washed away from 

low wells on the coast, beneath the « stump clay. 
Upon any of the foregoing co 5 oye calling into play @ 

variety not 
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very extensive horizontally, or that such masses should occur 
frequently in the coast region. 
A mass of salt 144 acres in extent and 38 feet thick is, how- 

ever, a handsome specimen, even if these dimensions should 
represent maxima. The great difficulty in mining it, hereto- 
fore, has been the influx of water through the gravelly strata 
overlying. But it has most probably been attacked, thus far, 
at its lowest surface level. Wherever elsewhere the Orange 
Sand formation prevails, it rests on a deeply denuded surface ; 
and “hills within hills” are o common occurrence. 
From the data thus far obtained it appears that the same is 
the case with the rock-salt mass, and that its surface roughly 
conforms to the hills and valleys now existing. orkin 
should be begun at higher levels ; and it would not surprise 
me to learn that the auger had shown the mass’to be accessible 
by level adits in lieu of shafts, on the-hillsides. The interior 
of the solid mass once gained from a point secure from surface 
water, all difficulty would be at an end. 

Geological History of the Lower Mississippi Valley. 

It appears from the facts stated in the preceding pages, that 
after the termination of the epoch of that Eocene period, repre- 
sented by the Vicksburg group of fossils, down to the Quater- 

nary era, marine deposits ceased to be formed on the northern 
border of the basin now represented by the Gulf of Mexico. 

I have acquired the certainty of the existence, over a large 
portion of northern Louisiana, of the “Grand Gulf” series of 
rocks, From specimens in the collection of the New Orleans 
Academy of Sciences, it appears that apart from the usual 
materials forming these beds in Mississippi, they assume in the 

Harrisonburg region the character of compact limestone, which 

in places is said to be fossiliferous, and would thus furnish the 
clue to the age of the Grand Gulf group, for which I have 

vainly sought in Mississippi. The problem is one of great 

nterest, as it involves the question whether or not the Mexican 
gulf has, within comparatively modern times, been disconnected 
from the Atlantic ocean. The absence of the cauldron in which 

the Gulf Stream is concocted might have exerted climatic 

influences reaching beyond the American continent, and would 

explain many discrepancies between ancient and modern faunas 
on the shores of the Atlantic. oe ee 

It appears that similar limestones, almost assuming the 
character of black marble, occur in Landry parish, near 

Opelousas, Whether the southern outline of the formation — 
aang thence toward the Calcasieu region, where petroleun has 
been found, or whether it trends northwestward into the par-— 

i 
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ishes of Sabine and Natchitoches, Koch limestone and sand- f 
stone ridges also exist, is a question open. In the latter 7 

case, this outline would conform to the general shore lines of | 
the great cretaceous and tertiary Mediterran . | 

In Mississippi, the Grand Gulf series is poaily overlaid AM - 
the Orange Sand, deposited on a deeply eroded surface, and fF 
bearing itself the ‘evidence of its formation by fresh water in . 3 
state of violent flow.* The southern outline of the main body — 

a broad band of shingle extends toward Harrisonburg, Cata- | 
houla parish. This belt pea, probably, the most west- 7 
erly bayou of the great Orange Sand Delta; while, as hereto- fF 
fore stated, the most easterly one extends from the neighbor- — 
hood of Cairo along the western shore of the senna river, — 
down the valley of the Warrior toward the coast of ama. § 
The middle and main pebble-stream evidently fltses 4 in gen- f 
eral the course of the Mississippi river ; but leaving it at the 7 
point where that river suffers its remarkable deflection east- | 
ward, we find the remnants of its ancient “bar” in the chain 

“is evident ¢ 
the r 

‘period of 
rary diminution of the 

waters, through the cessation of subsidence, panne 
D this of quiet might have e begun the formation 

of those extensive swamp and lagoon deposits, the lower mem- 
* Am, Jour. Science, May, 1866; ne Senet we £. 

caused by a tempo: 
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bers of the Port Hudson series, whose floor stratum, with its 
superimposed generations of cypress stumps, indicate a slow 
secular subsidence. The velocity of the latter seems gradually 
to have increased until the growth of old trees became impos- 
sible, and finally, in stratum No. 3 of the Port Hudson profile, 
we again meet the evidences of currents moving sand, pebbles, 
and drift-wood. 

Then follows the Loess proper, a deposit utterly devoid, in 
Mississippi and Louisiana, of any evidences of fluviatile action 
—a uniform silt even in profiles of 80 feet, with scarcely a ves- 
tige of stratification, and none but terrestrial fossils. 

The precise circumstances under which such a deposit could 
be formed, are perhaps a little obscure. There must have been 
such a depression of the whole country as to transform the 
immediate valley of the Mississippi, as far as Keokuk, as well 
as the valleys of the larger tributaries, into estuaries of the 
Gulf of Mexico, containing a mass of water too great to be 
sensibly affected by the variations now causing the annual 
overflows of those rivers (for otherwise the deposits must have 
own lines of deposition), yet possessing a gentle flow above 

(since the materials of the bluff formation of Missouri and 
Indiana exhibit signs of fluviatile action) ; quite fresh in its 
upper portions (where fluviatile shells are found), but rendered 
unfit for the life of either a fresh or salt-water fauna by an 
admixture of sea-water, in its lower and almost stagnant por- 
tion, at tide level ; and deriving its vestiges of animal life only 
from the “ offscourings” of the adjoining unsubmerged lands. 

Sir Chas. Lyell inclines to consider the Loess as the 

absence of stratification from such deposits having, appar- 
ently, an analogue in the alluvial deposits of the Nile. But 

The Nile mud is each year derived from 

ssissippi, on the contrary, the deposits of different 

inundations are readily istinguished by the inhabi- 

souri, Ohio, Arkansas or Red river happen to have furnished 

the main influx. The absence of any such differences from the 
_ Loess can only be explained on the assumption that the mass of 
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water filling the channels was too great to be sensibly affected q ; 
by such causes, the more so as the continental surface was | 

time. 
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_ eee —Notes on the recent volcanic disturbances of Ha- 
; by Rev. Trrus Coan ;* (from a letter to J. D. Dan 

dated Sept. 1, 1868). 

I HAVE recently returned from a tour of eighteen days in 
Puna and Kau, during which time I visited all the important 
points of interest, took measurements, and made careful obser- 
vations, I take the liberty to give you a few facts and remarks 
from my notes 

I left Hilo on the 4th of August and took the shore road 
through Puna, From Hilo to the east cape, Kapoho, the dis- 
turbances were not remarkable. Walls and rocks had been, 
more or less, shaken down, and fractures appeared, here and 
there, in the earth. From the east cape to the south point of 
the island, Kalae, the disturbance had been great. The whole 
coast line # Bppeare to have > undergone a subsidence of unequal 
depth, AtK f Kapoho, 
where there has an a small pool of brackish water, passed by 
& causeway of stones, the water now stands, at igh tide, thee 

our feet deep, and spreads out among cocoa-nut groves 

iven in a heavy beach a ae sand for two hundred feet into 
utiful young cocoa-nut grove, and spoiled a delightful 

lawn, At Kalapana, Se sand beach has been forced into 

six to eight feet deep in sand, and the shore line has been pressed 
k the distance of 100 feet. The old stone church is nearly 

buried in sand, and the tide rises and falls within its walls. 
t hao stood 200 feet frome the water. _ agree of Kala- 

myse 
ph eon stated just what was reported tome. The truth now appears to be 

went, under ground, into the sea at uu, and 

broke out at Hiilea, a optical alee ot 1 of Mr. sigs pom many others. 
Spoke and wrote what, at a distance, eg eee to them as facts, but which 
Ores grrors on careful ins ion. So also th rp ttt ras 

T the tops of cocoa-nut trees, sixty hook hlghs: inca 
‘In my letter published in the Missionary Herald for eo wi sot 2 

Say 500 to 600 head of cattle, which is 
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pana has sunk four to six feet, and many acres of once dry land F 
are now covered with water three and four feet deep. Bathing — 
coves, also, once having spaces of three, four and six feet between 4 4 
the water and the roof, are now full or nearly so. 4 
komo, the salt works are all destroyed, and the spring of cold 4 

once stood. The same is true of Keauhou, the most ens 3 
village of Kau. The subsidence there is seven feet by measure- | 
ment upon cocoa-nut trees. This place has an ample and 
anchorage, and here was the station where large quantities of 
pulu were dried, pressed and shipped for market. The influx | 
of the sea destroyed the buildings, but the proprietors have | 
built again on higher rocks, ; 

PART OF THE ISLAND OF HAWAIL 

155° Wh 

hie. 2; Hismepa, Ke, Kasinala, Ko, Kalae, Kh, Kapoho, Kk, Ke 
ibe Pteeieekon Ko, Kealnkoma. ” Kp, Kalapana. Kw, Keaiwa 
-N, Ninole. a a, Siislon W, Waiohinu. 

se, sand and aa, sprinkled with 
ies the latter half of the way is upo 

and under a sun, 
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distance of nine miles on the south side. At one place we rode 
for miles on the verge of a precipice about 100 feet high, the 
wide region below us, on our right, giving evidence of a vast 
subsidence during some former age. : 
As soon as we left the region of trees and shrubs, and came 

into the sweep of the trade-winds, the sulphurous smoke from 
Kilauea filled the atmosphere, and was almost stifling to horses 
and riders. A dense cloud of gases and smoke spread over the 
country, and hung along the hills and over the plains, as far 
as the sea-shore at Punaluu. We now came upon the great 
lava fields of 1823, which are studded with conical tumuli, and 
more or less fractured with old fissures. But the late earth- 

guide, by mounting a ridge of aa, descried steam in the 

Teached the ranch at Kapapala, where I spent the night. 
Here I e i 



‘trend of the fissures, from Kilauea to Kapapa ala, 
to Kahuka, in western Kau, is southwest, running under the | 
foot-hills and spurs of the mountain, as they rise, in al 7 
advancing and retreating line of verdant beauty and lo fty | 
grandeur, on the right of the traveler passing on the mail | 
road from eastern to western Kau. ° tt 

Along this whole line we find the greatest disturbances. 
From the fiery jets which were thrown up along this line, on 
the pahoehoe, called Nuku pili, and from the awful shakings 
and rendings all along these hills, as also, from the testimony — 
of multitudes, that they heard hissings "under ground, and | 
thumpings as ‘of the striking of waves under a ship, we may 
conclude, that Kilauea sent off her arcing messengers in this | 
direction ; and that her fires united with those of Mauna Loa 
and burst forth in fury at Kahuka. The testimony of many, 
that steam issued from several points of the —_— along this 
line, gives still greater probability to this vi 4 

And this is the only probable theory to Pee? for the exit 3 
of the vast molten floods which commenced to leave Kilauea, | 
subterraneously, on the evening of the 2d of April, immedi: | 
ately after the great shock, oe a subsidence in the crate! 
Ma oes he until the 7th of April, when the vent opened 
¢ Kahuku, some forty miles to the southwest. As there is m0 7 

ae that the fires of Kilauea went into the sea at any other 
point, and as there is positive evidence that they went fifteeR 
miles, subterraneously, in this direction ; and as the mountail | 
and Kilauea were relieved, and their camp-fires extinguished tr 
at the same time, it is reasonable to infer, that they were i | 

= rh acted in concert, and found final vent together at 

— at Keaiwa I made a careful examination of what 
ed Mu ion” and ee The 

a took <img one mile. The depth is various, ene 

wh 
pooutiful oats ae gs aa low, and buttressed 
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water, boulders, rocks, lavas long buried, trees, logs, etc.,— 
slid, rolled, pitched and tumbled down a steep incline—an up- 
per terrace—until coming to a pali about 1,000 feet high, and 
on an angle varying from thirty to seventy degrees, it plunged 
down this fearful steep, and constantly gathering momentum, 
it rushed across the plains below by its own gravity, at the 
rate of more than a mile per minute. It was not mud, though 
there was much water in the caverns of these hills ; and where 
this became mixed with the soils in the descent, it formed mud 
of course, as earth and water mixed always do. But the mass 
was the superincumbent strata of the hills, as the earthquake 
shook them off; and by sliding, rolling and plunging, under 
the force of gravity, all these materials were mixed up in one 
vast conglomerate mass. That this mass was not all mud is 
evident from the fact, that the whole atmosphere above and near 
it was filled with dry dust; and that it was not exploded by 
Steam or gases, appears probable, not to say certain, from the 

have 
ae — to me. Spe “a pe 

4 unaluu and Honuapu, I took correct measurements, On 

_ palms and on the ridges of aa, of the height of the earthquake 
Waves of April 2d, The greatest height was twenty feet. - The 
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general direction of these lateral streams was southeast, but va- 3 

he largest branch ran toward the landing at Kaalualu, and | 4 
threatened the harbor, Having passed these four branches, | 
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island on three sides, about five miles long. The ocean line 
completes the island. On this narrow belt of land, three 
houses are standing near the shore, and here, also, Capt. 
Brown found and rescued some thirty head of cattle, after the 
flow had ceased. Several cattle died, and those which sur- 
vived were terribly heated by the inclosing fires. 

he features where the lavas entered the sea are like those 
at Nanawale in Puna, and like many other places. There 
was, probably, a small conical island formed a little distance 
from the shore, soon after the stream went into the water ; 

nk, or parent stream, from which all the lateral branches 
had been sent off, the trunk somewhat resembling the palm of 
the hand, and the branches the spread fingers. 
We visited the place where Capt. Brown’s houses once 

great seething river below; and all the trees and ferns wer 
consumed or charred. At length we descended again upon the 

ere, there was a little heat, and white puffs were seen scat- 
ly apart, on some parts of the flow. 

shows marks of the raging volcanic fires. There is every evi- 
— of the fury of thie fatllam, when it was in full blast. 

fre may have been a great crater here, with many ori- 
a fices and fiery blow-holes ; but if so, they ’are all filled and 

obliterated. ‘Wha | ne we pe ton —— great eg e “7 a 
‘ng irregularly from the head of the eruption for two and 

ge i therly direction. This I traced 

im a forest, but the fires have cleared out the thicket, so 
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varies from two feet to fifty, and more. The general course — 

I employed two mento measure across, but they were stop- | 
ped, about midway, by an impassable fissure. This I much 
regretted, as time would not allow me to wait for another trial. | 
I, however, left a request for another effort and hope to hear | 
of success. rt 

ently e 
ohele bushes undisturbed. The subsidence — 

In going to the south lake we first cross the “ Black Ledge,” 
I scend into the great basin, cross its bottom, and then — rise an incline of 20° on the south side, for half a mile, when we come to Old H. | ot ie ee 

pit 500 feet deep 
Tim, and 1,500 on bottom, It is nearly circular. 
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walls are, in some places, perpendicular, in others, overhang- 
ing, and in others, on an angle of 40°, everywhere jagged 
and threatening, When I was there a little light, or faint 
blush, was seen at night, but no fire was visible during the 
day; but there was much smoke, 
My daughter H. has prepared the outlines of a map of 

Hawaii, on which you will find some marks which may help 
you as to localities, courses, etc. We have no really correct 
map of the island. 

of lava-flows. The eruption of 1855 was immensely greater 
than that of 1859, but his map makes the latter much the 

rger. | 

| © Sea rose and fell three to six feet once in ten, fifteen, an 
twenty minutes, for three days. Iwas at Keaiwa at the time 

Ee us 
other regio 
Am. Jour, 
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whether the result of submarine eruptions, or the effect of oreat 
disturbances in distant parts. 4 

Our shakes continue up to this time, but they are not severe, | 

N umber of houses buried by landslide, 10 
* death 31 

Houses destroyed by — eruption, 37 
108 

Dehe 1 ™ oe 46 
Houses 6“ bd earthquake, 46 

All the above disasters were in Kau 
Hilo suffered not a little in builitiies and other works. a 
On the 8th of August Hilo and Puna were visited by a most | 

awful and protracted thunder-storm. It commenced a little | 
after noon and continued until midnight. The Srl rested 
on the earth and the whole atmosphere was surchar, 
electricity. The air was like hot steam, and white stron uf 
lightning were constantly flashing out and playing along t | 
ground, the report coming with the flash and seeming to make 
the earth tremble. I was in Puna at the time, and the natives 
were greatly alarmed, One man went out of doors and returned 
immediately, saying, that the lightning looked like white hens, 
running on the ground around him. This electrical stom 
must have been excited by the volcanic action, as thunder 
storms in summer are as rare with us as rain in "Egypt or on 
the coast of Peru 

e map I send does not profess to be exactly ote but 
it is sufficiently so to give you a general idea of localiti 
A sharp earthquake occcurred on the 6th inst. 

Art. 1X.—Geographical Notices; by D. C. Gruman. 

: IL. Nores on Cura, sy Rev. W. A. P. Martin, D.D. — 

A REcENT number of the Journal of the North China Brant 
of Sinn’ Saget Asiatic Society, contains an account of an pe 

journey from Peking to Shanghai, made in 1866, by Ber. 
D, This distinguished Chinese schola; 

niversity of Pe The article referred to discu® 
four topies ; I, the imperial road leading south from Peking 
Ble eey e ae te onan ; III, 
navi 0. 0 : Pi SEC 

of te Graal Gan ee 
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From this communication we gather such facts as are of 
most interest to scientific readers. 

1. The Si-Shan fills, 

Passing south from Peking to Kai-fung, the writer thus re- 
fers to the metallic deposits of the Si-Shan hills, which meet- 

Most precious of all metals. Iron founderies are in operation 
i at least two districts—one near Peking and the other in 
Hooh-lu-hien, about two hundred miles to the south. As we 
passed the latter place, we met a vast number of carts convey- 
ing its productions to all parts of the province. These ranged 
from kitchen utensils up to salt boilers, five or six feet in diam- 
eter, see appeared to be well executed and the metal of 

ity. 

only with the latter variety. With the exception of places 
hear the Hwangho, it is transported mainly by land carriage— 
hear Peking on the backs of camels, further south on mules, 
donkeys and wheel-barrows, The consequence is, that while 
at Some points, it is cheap and abundant, at intermediate 
Places it becomes so costly that the people are obliged to burn 

7 ds and millet-stalks or glean a scanty supply of fuel from 
their stubble fields. 

“Here then, on the line of this imperial road, and along the 
of this range of hills is the track for the first grand 

trunk railway in the Chinese empire. Not only would it find 
Close at hand iron for its rails and coal for its motive power ; 
Put the carriage of coal and iron to all the cities on the line 
including aay and Tientsin would constitute one of the 
Nichest sources of its revenue. With Ta-ku for one terminus 
aed Kai-fung for the other, it seas ag through the capital 

: an pe Sapir, through two provincial capitals, six fw cities, 
h 

ca’ 
finite number of chows and-hiens. 
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‘Between these places the amount of local travel is immense, 

do to those of Benares. The supposed railway would soon su- 
persede these slow and painful modes of locomotion.” 

2. Recent Changes in the course of the Hwangho. 

in its new course toward the Gulf of Chili. He thus de : 3 
scribes the wonderful change which has thrown jive hundred | 
miles of sea coast between its present and its former embou- 
chure. 

point, washing the city of K’au-ching, it flows north passing 
under the walls of Ts‘au-chou-fu, as far as Fan-hien, where it 
spreads into a lagoon some thirty 7i in width. I passed neat 
this place, and should have crossed the river here but for the 
ice that had formed on the lagoon. Turning in an easter! 
direction it intersects the Grand Canal at Chang-ch‘iu-ch 
It was at Li-lan-k‘iau, a little beyond this place that I crossed 
it—it had there diverged from the canal to the distance of fit 
teen i, A stone bridge that gave name to the locality, and 
which in former years sufficed to carry passengers over a smalt 
tributary of the Ta-ts‘ing, was lying in ruins, the advent of the 
Hwang-ho having tossed it aside with little ceremony. Fro 
this point, it not only usurps the bed of the Ta-ts‘ing but ob- 
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the military use of the river which I have just hinted at is not 
Without a precedent, The Chinese re as well acquainted with 

charge the 
the contem 
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ing these remarkable alterations in the river bed. Prior 
these recent changes the subject had been ably discussed by | 
M. Edouard Biot in the Journal Asiatique [iii], tome 14,p. | 
152 [iv], tome 1, 453, and [v] tome 4, 408 . Pumpe 
and Mr. Bickmore’s narrative of observations on the Del 
were printed in this J ournal for March, 1868. 

3. The Great Imperial Canal. 
Dr. Martin thus continues: ‘The canal, where I crossed 

it, to the south of Tung-ch‘ang-fu, was nearly dry, and I bad 
not been able to learn whether it was in a working conditi 
above T's‘ing-kiang-p‘u. From Kiuhfan to this place, it was 
accordingly my intention to proceed by land; but my 
driver taking alarm at rumors of rebels refused to advance, @ 

was compelled to seek for some other mode of prosecutilg 
my journey. 
in that directi 

the heart of Persia they 
of the Euxine, 

Ui in less than a week. 
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“Through this portion of its course the canal deserves the 
Grand’ F 

to form a navigable stream which enters the sea at Hai-chau. 

Beyond this point, where it intersects the old bed of the Yellow 

_ “To what extent the canal may be practicable for steam nav- 
igation is a question not without interest ; and my mind had 
been occupied with it for some days, when I happily had the 

oo eunity of seeing it subjected to the test of experiment. 
ust off the city of Kau-yu, where the canal reaches its mini- 

mum depth, I met the Hyson, a well known tug-boat from 
Shanghai, towing a flotilla of war junks. She would be able 

to reach the city of T's‘ing-kiang-p‘u, but not to go beyond on 
account of the locks or water-gates, some of which are only 

twelve feet in width. + 

Ti. Arcric Explorations. 

1, European Expeditions. 

The German North Polar expedition, in which Dr. A. Peter- 

mann has been so deeply interested, has returned without hav- 

ng achieved the higuest results. The par 
Bremen early in October last, and 
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and. 
telescope from the deck of the “Germania.” The farthest : 
point reached was 81° 5’ N. lat., in long. 16° E., on the even- 
ing of Sept. 14, when progress was stopped by pack ice in j 4 
every direction but the south. No doubt the observations of | 
the party will add many interesting details to our knowledge > 
of the North Atlantic, and the leaders are already desirous of _ 
making a new voyage in a better vessel propelled by steam. 

So much enthusiasm was shown by Dr. Petermann in pro- 
jecting this expedition, and in arranging for its departure, that 
the scientific world will share in this disappointment, and will — 
wish for him ample means to renew and carry forward his | 
Arctic researches. 

with the collections already made 

advocacy of what may be terme 
ward by the way of Smith’s Sound. This js the course (as 
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In connection with a review of the history of Arctic discov- 
ery, Dr. Hayes examines briefly the comparative advantages 0 
the four proposed entrance routes, namely: 1. Smith’s Sound, 

Hayes regards as least promising of all. 
Two considerations are urged in preference of Smith’s Sound: 

party of hunters and natives as a permanent support. 
The eloquent terms in which Dr. Hayes pleads for a renewal 

2 printed in a pamphlet form by the Society to which it 
was delivered, (N. Y., 1868, pp. 44) 

3. Capt. Long's Discovery of “ Wrangel’s Land” (70° 46’ N. lat. 
and 178° 30’ E, long.). His opinion of the Behring’s Strait 
route, 

Capt. Thomas Long, of the bark “Nile,” who has been well 
known in years past as a most successful whaling master, pub- 
lished rather more than a year ago a letter addressed to Mr. H. 
M. W itney, the editor of the Pacific Commercial Advertiser, 

dated Nov. 5, 1867, giving an account of his discovery of land 
hitherto unknown in the Arctic Ocean, and Capt. G. W. Ray- 
nor, of the ship “ Reindeer,” at the same time published his 
notes of observations of land in the same vicinity. Both 
“titers refer also to the testimony of Capt. Bliven who, while 
“rwsing near Herald Island (71° 20’ N, lat., 175° W. long.), 
fight miles southeast of Wra: ‘ll’s Land, saw the mountain 
ranges extending northwest as far as the eye could ree As = 
the position of this land is attracting much attention, we place 
°n record the essential portions of the two letters, = 
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Capt. Long writes :— 
Honotvutv, November 7, 1867. 

During my cruise in the Arctic woe this season, I saw land 
not laid down on any charts that I have seen. The land was first 
seen from the bark Nile on the evening rot the 14th of August, and 
the next day at 93 o’clock a. M.; the ship was eighteen miles dis- 
tant from the west point of the land. I had good observations this 
day, mh i es the west point to be in lat. 70° 46’ N., and lon: 
178° 

i 
cations of whales, I did not feel justified in endeavoring to work 
through it and dered the shore which I think could have been done 4 
without much dan 

tvations on the 16th, and made the southeastern cape, which hi 
hee named Cape Hawaii, to a n lat. 70° 40’ N., and lone 
158° 51’ W. It is impossible t batt how far this land exten 

Cc 
Herald Island as far north a 

Capt. Raynor writes :— 
Honotutv, November 1, 1867. 

I send a short account of a large tract of land lying in the midst 
of the gestic a n, hitherto but little known. ‘This island has — 

reto: n considered to be two islands, one of which has bee? — 
: glish charts as Plover Island, which is laid down 
Os WW, of Herald Island. The other is simply marked 
x land On my last cruise, I sailed 

doubt that it extends mi and ‘a ak is 
ars who traced i othe nor of a "I think the is ne 

the north, 
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another island lying to the east of it, say in long. 170° W., and to 
the northwest of Point Barrow, with a passage between it and the 
land I have just described. My reason for thinking so is this: We 
always find ice to the south of the known land, further to the south 
than we do the eastward of it. The current runs to the pein 

. we 

strong current setting to the northwest between those localities, 
unless prevented by strong northerly gales (for in such shoal water 
as the Arctic Ocean the currents are changed easily by the winds), 
which would indicate that there is a passage in that direction where 
the waters pass between two bodies of land that holds the ice, the 
one known, the other unknown. : 
I would add that the southwest cape of this island, described 

above, lies twenty-five miles distant from the Asiatic or Siberian 
coast. 

pe Schelagskoi. The ice melts earliest near the shore, and 

out difficulty, es ecially when assisted by steam in calms and 

ind Af i pe adverse winds passing Cape Jakan, there being n land 
to the , the ice is driven from the shore by these streams 

and scattered in fraements in the open sea seen by Wrangell, 

ld be from north to northwest, as 
_ Would permit, until north of the Laachow Islands, when 
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fects of ~ current from the rivers of Northern a would be 
sensibly rom thence a course directly toward the North 
Pole or — as would appear most fable, shook be pur- 
sue 

After getting to the north of the Laachow Islands, should a Mer. 

Bay, 
carry the vessel through one of thats channels into the ‘Atlantic, In 
the event of any disaster to the vessel, the chances for the preser- 
vation of the lives of those on board are gre: gr eg than the 
at east from Behring’s Strait, as from the r Kolyma to the 
westward, Russian settlements are found near sho seetie ‘of all the 
rivers, where assistance can be procure 

Another route by which this voyage | can be accomplished is to 
follow the shore Soni Behring’s Strait to the mouth of the river 
Lena, and from thence directly north beyond Cape Sievero Vos- 
toschni; from thence to the westward toward Spitzbergen. After 
passing the mouth of the Lena, a vessel would receive assistance 
from the current of this river and the other rivers between the 
105th and 140th meridians. 

e effect of those large rivers in impelling the i — from the land 
was seen by Franklin in his expedition from Gre ear Lake in 
1826 down the eee river, and along the hte toward Point 
Barrow. In this expedition, he reached the longitude of 149° W., 
with but little deipitionant from ice on the 15th of August, At 

] 
eastward, with no land to obstruct their discharge northwa 4 
would =~ eed him to make the passage between one ocean 

‘The tinal of August and September are, I think, the best 
— pana explorations along the veges of the Are tic ih ee 

to che sortie ee cront: in a the Si isioBaks vishaky of Point Barrow. 
bids have also Teen taken aken as late as the 12th of October in lat. 

Deshnew, it Ga a 
Kolyma ees the coast of ren and ti through Bening i 
Strait to the nadyr river, Ae te dots of this Yeu e es though 

Shaularow, Billings, and others ware 
Ss this const, but were unsuccessful, and som Se acct 
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their attempts. When we consider the oe? facilities 0 rude 
structure of their vessels, we cannot wonder at their fai 

years ago nepearad possible, should to us appear and be of easy 
accompli ishmen 
That a at pr operly fitted for the purpose can winter in safety 

at almost any point along the shore, is proved by the experience 
of Capt. Collinson, in the Enterprise, who twice wintered east- 
ward of Point Barrow, once at Camden Bay, where there is no 
protection from the north, except the ice which may be pike 
se haa from the vessel. 

In conclusion, I submit these remarks to the public, and while 
deprecating criticism on any verbal inaccuracies, would invite dis- 
cussion in n regard to the views advanced, or the feasibility of the 
Toutes proposed. Although this route will be of no great impor- 

tance to commerce as a transit from one ocean to the other, yet 
could the passage aes = coast as far as the mouth of the Lena 
be successfully made y year, (which I think probable,) it 
would ‘agg of great benefit i in n developing the resources of Northern 
Siber Yours truly, Tuos. Lone. 
saat January 15, 1868. 

4, Hall’s Search for Sir John Franklin. 
The newspapers have recently published some ggg a 

aie reports respecting Capt. pera et for Sir John 
Franklin, As some of these reports were quite inaccurate and 
have led to confusion, we have obtained the follo 

a eet vessels remained in Hudson’s Bay last winter. 2. 
Two have gone there this summer, and will probably the 

sent winter there. It is not likely that there ae 
au vi news from Hall until such vege return % 

master, > oon ntinues | . 

ist saw arian ee just left my office. We morta latter SS 
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intended if his expedition was successful to go down to York — 
Factory, one of the Hudson’s Bay Company’s posts, im the | 

rival in ee Hall had a party of five men with him all — 
armed, and he proposed to fight his way to King William’s 
Land fe the natives opposed him.’ a 

I. Report or Hon. A. poets oN THE NoRTHWEST 
Boun 4 

Some time since we called seentoa to the are ae maps 
of the regions adjacent to the disputed boundary of the United 4 
States and British possessions in the Northwest, published by 
Archibald Campbell, Esq., U. 8. Boundary Commisioner. His 4 
Report, which has since been printed (Washington, 1868, 270 
pp. 8vo), contains much geographical information, especially j 

respecting San Juan and the neighboring islands in dispute |. 
(pp. 128-142). The document and the map together are a — 
very important contribution to our knowledge of a region 
in respect to which we were nearly plunged into war. We — 
make a single extract descriptive of the San Juan island, re- 
gretting that we have not room for a more complete synopsis a 
of this important document. 4 

San Juan Island is the most western of the Haro group, and has | 
an area of about fifty-four square miles. Its greatest length 8 — 
about fourteen and a half miles; its general shape being very = 
Se dae the width Masia at different localities ; its est a 
is about six and a h es. Low ranges of hills trend along its | 

ste ide being the — 
hi 

about one thousand feet. irhtec ranges slope out toward the no 
and there are no elevations of any consequence on the norther - 
‘shore of 1 the island. Between these hill ranges, near the center f 
the island, lies a basin-like country, gently undulating in its chat 
acter. There are extensive Ajeokes B in several localities, and from 4 

emit on n s alm ost throngho a 
tr. The greatest amount of arable land i is found within 

sout | third of the island. 

others cs Hes a or less ti 

island, he souther Ser valley contains 
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This valley lies immediately opposite to Henry Island and adja- 
cent to good harbors 

uffered from frequent conflagrations; but in a few years more, 
when the husbandman shall begin to receive returns for his labors 

m rich cro grain, some of these sites may be selected for 
erecting mills to prepare the produce for dist 
_ 44 circumstance of great importance, 

is the existance upon it of extensive deposi 

ality. I ‘ : 

might be profitably quarried for building ston 
these deposits can better be appreciated from the fact that up to 

ime 

own to exist at an int on Pugent Sound, 

States territory, and for Paildin 
cure all the lime used, from California or Vancouver's Island. 

In the vicinity of the southern end of the island are, perhaps, the 
best fishing grounds on Puget Sound. Great yap ei = halibut, 

8 
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IV. Pror. Coox’s new Mar or New Jersey. 4 
We have received from Prof. Geo. H. Cook, of Rutgers Col- — 

lege, a reduced copy of the new Geological map of New Jer _ 
sey. The geographical information is compiled and drawn by | 
G. M. Hopkins, C. E., from data furnished by the State Geologi- 
cal Survey, the U. 8. Coast Survey, and other official and private 
sources, 

V. C. ©. Parry’s Report on tue Paystcan Grocrapuy OF : 
THE Kansas Pactric Ramway Rovrs. (35th Parallel.) 

Dr, C. C. Parry, Geologist of the Survey, has published @ 
preliminary report (Philadelphia, 20 pp., 1868) on the route 
from the Rio Grande to the Pacific Ocean, of the Kansas Pa-_ 
cific R. R. We make the following extract, 
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the principal drainage is to the south, the intervening water-sheds 
between the different pelee presenting ridges of moderate eleva- 
tion, as exhibited in the general profile of the nigel: 

4 The region under special pesay ieee. n, comprises three very 
a distinct sections, which may be briefly referred iol in regular order, 

Ist. From io Grande to the Colotade of the Wes 

- 2d. From the Colorado to the summit of Tehachapa Pats i in the 
ity Ne 

; great ‘able dand or mesa : foncateak of Western New Mexico and 

“ Eastern Arizon na, comprising the sedimentary strata of Triassic and 
4 Cretaceous rocks, which spread out into broad uplands, abruptly 
terminated by steep mural declivities, bounding valleys of erosion, 

or presenting isolated butes and fantastically castellated | soakt, 

| __ that serve to give a peculiar aspect to ‘os scenery The prin 
. foci of extinct voleanic action are represented by the aieinae 

. cones of San Mateo, and San Francisco, attaining an elevation of 
over 12,000 feet above the sea, whose alpine slopes, reaching above 
the timber t line, present in their cov vering of snow, the only win- 
tery feature pertaining to this latitude. 
It is in the eastern section of this district that we meet with the 

_ nt Tt and flourishing of the aay ees tribes known as 

north, com i. a simi 

with fertile volleys ead ' y slopes, and deeply sheltered 

ee ecoally adapted to their mode of life as nomadic and at 
oy artially agricultural ; still, better suited, however, 

a of an energetic civilized community, ag can prop- 

the advantages of a healthful climate, combined 

—SEconpD SERIES, VOL. oy tn We ae 139.—Jan., 1869. 

: aes 
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with a useful variety of soil, and that picturesque beauty of scen- _ 
ery, which adds such a charm to rural life. z 

than half of the distance 

toward the dividing ridge, good ing and a 
are interspersed with groves of timber, presenting all the desira~ 
ble features of an inhabitable country. é 

Ill. The western slope of the Sierra Nevada, descending into the — 
Tulare valley, and thence across the coast range of California, 
or down the Tulare and San Joaquim valleys to the Pacific—Tms 
section of country comprising the southern extension of the great 
valley of California, is too well known to require any detailed — description. ; 

her information respecting this region is given under 
seven heads, viz: Climate, Supply of Water, Vegetation, Adap- 

ericulture, Minerals, and Facilities for railroad con- 
he recapitulation is as follows. 

‘The general comparative advantages of this trans-continental — 
Le y be thus briefly summed up: a 

ate favorable to health and activity, 
1e moist southerly currents, while same time 

from the severe northern blasts, receiving along the higher eleva 
“ipitation of rain and snow sufficient to favor the gro : upla it any 
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A pleasant variety of atmospheric temperature, connected with 
differences of elevation or exposure in closely adjoining districts, 
which can be selected to suit the requirements of the season, or 
the particular taste of individuals, 
An agricultural capacity that in its proper development can be 

} _—made ample to supply the prospective wants of this region, and in 
_ the production of fruits and garden vegetables, can afford the deli- 

characterized as second to none on the continent in the extent and 
vanety of its mineral products, only waiting for the facilities of 
railroad transportation to invite and retain permanent capital and 
industrious labor. 
A location of route which presents the special advantages of a 

min trunk line in being naturally connected with adjoining rich 
districts that will thus seek an outlet by branch roads to central 
Commercial points, 

¢ 

VL Earty American Maps. Discovery oF AN IMPORTANT 
Manvuscriet oF Haxtvyrt. 

‘Tecent visit to Europe, secured through Mr. J. G, 
duced copies of thirty-two early maps relating to the discoy- 
;és on the northeastern coast of America, during the first 
half of the sixteenth century. They are to be reproduced in 

= the forth-coming volume of the collections of the Maine His- 
f ‘rical Society, probably in the course of January, 1869, 

He has also had the good fortune to discover among the 
Manuscripts of Sir Thos. Philips, at Cheltenham, a manu- 

allowed to bring home 3 é 
Hp made with scrupulous care, and this will be printed in 

* Among them the “ Evening Star” foundered. 
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expounded in this Journal by the late Mr. William C. Red- — 
field. His son, Mr. John H. Redfield of Philadelphia, has — 
drawn a diagram, illustrating the direction of the winds at | 
noon on the first day of October, availing himself not only of | 
the marine reports of our newspapers, but especially of the | 
abstract of observations officially ate by His Exe. R. tT 
Rawson, Governor of the Bahamas. lagram is so strik- ft 
ing that we popeedues it with the following extract from t 
Redfield’s letter to Governor Rawson. It originally appeared ft 
in connection with the latter’s Report, recently printed as @ fF - 
pamphlet at Nassau, N. P. The general course of the hur | _ 
cane eke og the Atlantic is indicated on another map by fF 
apt. Stuart. The cyclone was five days in progress — 

from the Eastern Bahamas, to the latitude of Cape Hatteras. 

Peg pias March 23, 1868. 

southeastward from Shroud Cay, the wind at tha’ — 
Cay bein from N. E. until 1 p. w., when wen was ee se Re 

I 

advancing limb, the  Serapest was increasing gradually as its vorte* 
was approach: -. 

Observation No. 18 (Sch. Violin), seems somewhat anomalous 
in its character, and as no log was kept, and the crew could neithe? 
read nor write, it is not too much td suppose, either that they ™ 

position was really fart sists eastward. [It is believed t 
the master and crew only guessed their position.—x. w. R.] 
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The line of progress of the axis of this storm, after leaving 
Turks Island, seems to have been almost identical with that of the 
Antigua Hurricane of Avg 22, 1848, which also passed over the 
Bahamas, beginning its easterly recurvature also about latitude 

28° or 29°, and pursuing its northeasterly track at least to long. 
35° and lat. 45°, occupying twelve days in its journey. 

numbers upon the little chart refer to the places named in 
a ‘Abstract of Observations, as well as to those of Capt. St uart’s 

With great ame I have the honor to remain 
Your obdt. servant, Joun H. REDFIELD. 

BanaM S HURRICANE OF Octoser, 1866, 

ing Alretions of wind at noon, Oct, 1. Show 
FROM OBSERVATIONS cece BY GOV. RAWSON, W. RAWSON, C. B., AND CAPT 

a A 

By Joun H. RepDFIELD, Philadelphia. 

— Pi i ! | l | pal 4 es ee | es 

é em 

2 = 
» 

H wy a 

j ‘ 
igs Pg vv 

74 ™ a 
Bees ~~ 
—— oie a é — 

2 Mas oo 

t ‘ ~s — 

oes oe a aes en 

4a r > 
' Nid | a 

ot : 
oe 

\ Vo lex 
X 

fe ee SA 
4 a 

Ss) of iy e2 F- 
LJ @l — 

c oe 
e > d > o & 

SAAS a | 



118 Meteors of November, 1868. 

Art, X.—Weteors of November 14th, 1868. 

On the morning of Saturday the 14th of November, 1868, _ 
there was another recurrence of the November star shower. 
The following are the accounts of the numbers and appeat- 
ances of the meteors as reported from different places. 7 

. Ll. At New Haven.—tThe writer, with Mr. O. Harger, and §- 
several students in the College, watched from the top of the F 
tower of Graduates Hall. We commenced counting as the 7 
clock struck twelve. There were at first seven or eight in the | 
party, but within ten minutes this number increased to about — 
twelve who were counting. Toward morning the number di: 
sated to seven or eight. To each person was assigned 8 7 
direction to which he was to look. Rodeos our station we had — 
an unobstructed view of the heave 

more abundant it was evident that many were lost in the count — 
ing. For, when two or three came nearly or quite at the same | 
instant, only one might be added to the number. We were 9 
then by no means certain that we were making a fair census. — 
I directed each one, therefore, to o* silently during intervals 
which I carefully limited by the watch, The numbers re ported — 
by each observer ‘during these Soe? were entered upon rn th 
record. Immediately upon the close of an interval the count — 
ing in concert was resum 
In the first table given below there are in the first colum? — 

the intervals of observation during which we were coun ting in 
concert ; in the second column the lengths of those intervals; 
in the third column the numbers actually counted in the ine 
val; in rad oa the average number per minute; in the i 
the number ers; and in the sixth the total number 

ng ; these hourly numbers, allowance is made fot - 
the omitted i by Getering for the rate per minute the 
half sum of the rates of the periods just preceding and fol- 
lowing. In the four and forty-two minutes the nui 
bers counted amounted to 5573. For the omitted interva rvals 
teanbore ruls sete 1786, eet of 7359 in the six 



Meteors of November, 1868. 119 

TABLE Ber Sieaieg the numbers of meteors seen at New Haven in successive inter- 
als, on the morning of Nov. 14th, 1868, by the whole party observing. 

F Interval of observation. Duration. Number. No. permin. No.of obs. Hourly No. 
From 12h 0m to 12h 15m 15 141 : ) 

s ties 30 15 179 11-9 } 
* 30 = 40 10 134 3-4 
- ee A5 5 "2 144 
e ag 8 50 1 87 17-4 
a 50 5 ; 65 30 157 
“ 550 * sh ; "9 15°8 
ga 5 79 58 

5 10 89 78 
2: 1p4 66 15 41 42 

; “ Ibs 20 ; 85 70 
: _ 20.4 25 83 6°6 
: “a 2% «& 30 93 8°6 } 

é 30 oe 35 ) 84 16°8 

: 8 40 F 101 20-2 
2% 40 “ 45 t 116 3-2 

45 «& : 66 22-0 
= 50 55 F 95 9-0 
. 55 gh Om : 129 5°83 1132 

4 4“ Qh Qm 9 2 39 5 

% = 3 6 : 50 7 
j ¢ 6 « 10 4 101 25-2 

10 15 ! 109 “5 
és 16 20 f 111 D2 
- 20 23 3 "3 24°3 

26. 30 5 114 22°83 
SO ot 33 3 84 3-0 
om 40 5 118 3-6 
46 « # 45 5 108 21°6 : 
45 “ 52 Va 149 3 q 

aa. Ut 55 3 68 22°7 cial 
BS “ gh ; 128 L4 

3h Ojm « a st 56 20°4 
Bb ll ; 115 )-2 
Ae i2 a 21-0 
ss 18 ; 110 
20 se 23 : 68 7 1 

sa 23 5 103 6 
28 3.5 36 8 160 ro 1 
a. 41 3 78 ;" 

as 4 ; 102 oe 
a3. # 55¢ + 49 
eee | eke 59 

& ga « oo 108 
8 106} ze 41 

13 ed 15} 2 50 
205 24 + 
28 “ 33 5 102 

33. $4. 20 
a 43 4 84 

« 484 53 + 131 
58 «© §h gm 150 

bh jm 25 ; 193 
13 ae 18 on 

23 5 4 
wy aah : 61 
ee AS. oT 
a. 8: ge j 27 

its + 

Total in 4h 49m, 5573; in six hours, 7359. 
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TABLE oe the numbers of meteors seen in New Haven in the intervals of — 
me named, on the morning of Nov. 14th, 1868, by single observers. ‘ 

bs} S 
—_ * ; i ae 

Interval of obser- g > | ss B| 8 j E _ 
vation. 23/8) 3) 8\3/ sl aisle sl Elsie] 2 

Bai 3/5) sls] 8| $15] 3| £) S| 5/8] 68 
Qa HiASIE | SlOolalalalslaisi < 

1h 48m to]b49m || jm} 7 9 7] Tl Bl 5] 1 13} 5/12 
gh gm oh pm} od SEH 2-0] Bb} 6h BE 4} 7 

233 & 1% || 11} 13} 10} 13] 10] 13] 14] 16) 11] 16) 16 
83. ° 2296 2 }19 14| 10} 14 12) 24; 9] 23) 18 

3h gm “3 56m i 2 #11} 11/12) 6) 12 15} 18] 15] 12 
so Ss 1 9} 6} 8| 7 4 4 0| 4 
1g 8 20 2 {} 12] 21} 20] 19} 2: 19/ 22} 21] 24 101 
a6. * = 38 2 || 14) 20) 14 7} 18] 19} 1 
4} “248 2 || 22] 25) 19 22] 32) 34] 23, 11 117 
464 * 48 14 {| 12} 8| 10} 14) 13] 17; 12] 18) 5 
5048 “§ 53 24 || 17| 13) 17} 22) 18} 23) 17| 20; 18 
554 24 || 20| 22) 16} 28} 16] 16) 2%| 21) 18 

4h Qjm“ 4h 3m |} 24 |} 17/ 15] 13] 17| 10| 16) 17| 22) 14 
104 24 |} 14) 7 11) 17/12) 9} 1s 
$e 5 26) 5 1 46| 36] 38] 43/ 36} 52! 29 
2° #98 4 |} 39} 25) 30 3} 42| 32] 35} 25 
S48 5 88 4 |) 44/ 21 32| 43) 44] 47 
SS 3". 48} 54 || 52} 49| 56] 50) 45] 70! 48] 64 
53 58 5 || 63; 29) 35; 49| 43) 42) 59) 42 

5h 3m “ Gh jm i} 4 | 45] 40| 35] 44) 48| 49/ 54) 34 109 
a * 3 5 30) 37| 54] 58] 66) 60} 83 111 
254 “ 303 || 5 |] 38] 38] 46] 47| 48] 78) 52] 65 103 
33 “ 38 || 441/181] 9] 35] 36) 23) 15! 43) 27 

“ 46 3 | 19 4| 6/5 | 12) 18 
544 “ 6h 08m) 6} |] 21} 19) 21; 16' 18) 7) 25 

The short duration of the shower seems to imply that the ra- _ 
diant is very narrow perpendicularly to the ecliptic. Early in 

lel to the ecliptic nearly up to « Leonis, But its length in that 
direction had then to be determined by flights that were nearly 
Bro to the horizon. The eye cannot eety make allo 
athe Sethe of the arc of a great circle in carrying 

line of such a track, I feel sure ‘that the tenden 

Wi "pas 
é vitae Aner: the hates had eased an altitude of 30 or 
40 degrees, , there were very few tracks, if any, which 
eee would not ae the line joining 7 Leonis with the 

iazzi, 3423 B.A magnitude } ; 
or the bend of the Seiten and between these stars. : 
Bat there were many tracks which when extended backward 

cut this line a large angles les and near either e ity of } Miicinplee tl t the radiant was not much Sxtremity : 
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distance between them. The latitude of the radiant I estima- 

ted as about that of 7 Leonis, or 82°. To determine this lati- 

q hour hese were strikingly unlike the ¢ nformable ones, 

giving usually the impression of a harder nucleus, and leaving 

no train, 

Many trains were visible for several minutes, and one re- 

mained for 44 minutes. They usually floated to the northward. 

The sky was beautifully clear, and moonless. There was no 

abatement in the numbers of the meteors until dawn. 

Throughout the shower the proportion of faint meteors was 

very small. As a consequence, the most fruitful regions of 

the sky were nearer the horizon than in August showers. 

_The number varied from thirteen to sixteen, being at no 

time less than thirteen, nor more than sixteen ; the place se- 

a ected was on the College grounds, where we had a view of the 

a sky on all sides nearly down to the horizon. The night was 

perfectly clear, the sky being free from clouds. 

The display began before midnight, but the party was ar- 

ranged and the formal count began at 51™ after midnight. 

, After 1 o’clock the numbers were recorded (by myself) at 

~via of five minutes, the numbers seen being given be- 

Ww 

ih to 2h 2h to 3h 8h to 4h 4h to 5h 5h to 6h 

Total. Uneonf, otal. Uneonf, Total. Unconf. Total. Unconf. Total. Uncont 

eee 4 108 «(OO 1: 3 149 «0 

68 2 eee 109 2 199 3 165 «4 

8 S68 105 (0 116-2 150 #0 

0 $§ 10838 op 2S, Sate | 

8S 4 404-4 106: 2 413i 1 

91 «5 10? 8 104 0 135 i 

i 3 108. 2 1s 4 134 #0 

91 «0 B4. 22 Tie. S me 

9 2 9 3 107 «6 123. «0 

ee 3 oe 4 10:6 3 15 0 

Beh ee 133°. 3 142 «0 

107 6 114 2 ns. eS 

1040 45 1164 34 1336 2 61645 18 
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? 
number 121 were reported as not conformable to the radiant in — 

eo. But as the observers were all without previous exper 
ence in such work but little reliance can be placed on the num-— 
ber of unconformable meteors recorded. : 

Almost all the brighter meteors left trains of various lengths, — 
and frequently several trains would be visible upon the sky at 
one time. These presented the usual appearance of clouds of | 
uminous smoke, which gradually changed their form, 
floated toward the north. Many meteors were so briMiant as 
to cast a light on surrounding objects, which was plainly visi- 
ble even when the meteor itself was hidden from view by some — 
intervening object. Very many were brighter than Venus, which 4 
was visible in the east during the latter part of the watch, 

3. At Boston, Mass.—Mr. T. W. Tuttle, from a window look- — 
ing north, saw as follows: | 

The whole number counted in 45 24m wag 5670. of which 1 

yy 

From 38 7™to 3h 22m 92 meteors. From 5h 0™ to 5h 4m 20 meteors. 
sf ys See) 43 52 og sal 4.44 8 17 2s % 
i 43. Ot 5B 34 “ i g & 14 99 ‘“ ; 

ee 5b 8 48 4.96 i x Se ee 20: SL # 
eggs. ts ae AT & - 20 * PY eer Es 
a 43. + 46 20 # " rt gg ee 
er SA oes ear a ei 30 * 38 10 4 

55 Bho 2006 ¢ Total in 2h 2m 455 
4. At New Bedford, Mass.—Mr. R. Taber reports the fol- 

lowing numbers for three observers : 
From 10h 0™ to 10h 30m 19 meteors. From 14 30™to. 2h 0m 237 meteors, 
el 6 Os Be ey 8 8 £ So 40r “ 

* 

a 

S41 4G oP Te. Be sa 2 IG Oe Oa a ee 
1 96. 2 “ C28 02 o Bhi OTE as 
eo 30 ai 6 

For one observer: a From 3530mto 4h 0m 190 meteors. From 45 30mto 5h 155 meteors — 
- 2 0° @ $0 159 us eSB Os eS eo 
_The flights were in general unusually bright, leaving in many — 

_ eases long trails, which remained visible sometimes two, and 
_ Tour, and in one instance eight minutes ; gathering appareney 
in knots and waves, with an apparent motion of its parts 
asanetg i] 

inten 

so to 

Total in 98 5" 2480 by three observers. 



Meteors of November, 1868. 123 

thousand, The sky was magnificent, the belts of Jupiter ap- 
with a brownish red color which he has only seen in 

remarkably fine nights with his glass, of six feet focus and 44 
inches aperture. He thinks that in the earlier part of the eve- 
ning the meteors were green, and gradually changed to blue 
as the night advanced. 

7. At Poughkeepsie, N. Y.—Miss Mitchell reports from five 
observers 3,766 meteors. The hour most fruitful was that 

m two to three o’clock, in which 900 were counted. The 
most fruitful minute was from 2 24™ to 2® 25m, The other 
ours from 12" to 54" were much alike. Flashes of light for 

which they could not account by any meteor above the horizon 
were frequent, and Miss Mitchell was confident that the eve- 
sie of Noy. 13th was lighter than common for a moonless 
night without aurora, : 

8. At Palisades, N. ¥—Mr, W. 8. Gilman, Jr., gives the 
following summary of the numbers of meteors seen by himself 
and Mr. Thomas P. Gilman. The latter was constantly 
counting, but the former was occupied principally in noticing 

the peculiarities of the more remarkable ones, and mapping 
the paths upon the chart. He judged that the numbers were - 
25 or 30 per cent of the true number visible. A few meteors 
of great beauty were seen before 114 o’clock. | 

Number. Barometer. Therm. Sky. Wind. 
30°10 . 

Time, 

11} to 12h 32 37° Clear. W. 
Be Bde oc. 989 ee Light. _ 
bai. S804 ‘102-38 ue Very still. 
a SS Bee 100° 32 ‘“ Still. 

4 wee ge £9 095 31 “ Still. 
> SHG 238 080 32 Slighthazein Leo. Fresher; west. 
3 PO 6h 138 30 ui Light N.W. wind. 

' only 40, at : . + h 

Steadiness of atmosphere. I noticed blue trains at first, after- 
ore nish ones. The radiant point seemed to me to 

Mr. Gilman has furnished many valuable observations upon 
saividual meteors and trains, which will be of special value 
When 

_ Bamy 

9. 4t Philadelpha—Mr. Pliny E. Chase counted from a 
dow, between fen 2b a M., 155 meteors ; between 2" and 

3; between 34 and 4%, 206 ; between anes 
between 5" and 5* 28, 105. The successive hun 
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were counted in 35, 47, 32, 22, 39, 27,25, and 26 minutes, — 
and the remaining fifty in 15 minutes, Among the number — 
seen were 15 cou plets Aer 1 triplet. Only 25, or 3 per ae . 4 
were nonconformable. . 4 

10. At Haverford, Pa.—Prof. 8. J. Gummere furnishes af 
report of observations made at Haverford College under his — 

_ direction, though he could himself watch only from a window, — 
The report i is by Mr, E. B. Taylor k 

Counting was begun at 11! "34, and the time of finishing 
the even hundreds, and the numbers per minute, are as below: 

Time. Entire no. No. prm. Time. Entire no. No. pr m. rite Entire no, No. prm. 
12h 4m 0s 200 67 2h 39m 268 1900 12°1 4h 38m I4s 3500 12:1 ie 

34 «(0 400 6-7 46 40 2000 133 43 0 38700 pa 
46 3 500 83 53 3 «62100 15°7 46 3800 
58 18 600 8:2 32 9 O 2300 125 50 31 3900 aT 

1217-0 ~ 800 10% 17 34 2400 11:7 58 38 4000 321 
34 13 1000 116 30 55 2600 15:0 55 27 © «6410C 550 
41 55 1100 130 45 26 2800 13:8 59 26.4 ‘1 
47 18 1200 6189 51 23 2900 16.8 5h25 33 4700 191 
55 25 1300 12°2 58 I8 3000 146 30 55 4800 186 

2h 1 2 1400 167 4h 7 2 3100 113 35 45 4900 207 
8 57 1500 183 14 29 8200 13° 40 17 5000 21 

1700 me 22 1 3309 133 

ronto astronomical time. With the exception of about one p@ — 
cent their courses were from the constellation 3 

Owing partly to the remarkably favorable state of the sky : 
during most of the night many of the meteors appeared vely 

a matehing excepting frou 10% 45= to 11% Om and from : 
11" 50™ to 125 10™, when only one was engaged. From 12 : 
pred aes 17 On a third observer was frequently though not col 
s§ ya ’ 

The annexed table shows the number seen at different points 
of the — together with the corresponding state of the sky. ; 

Time, 2 Number counted. State of the sky. 
Nov. 13. 10 S12 0 eee VS 4 Very clear. 

12023 329 « 
8:6 355 583 ? : 
460-15 0 fee Occasional very light haz 
15 0 160 375 = iy 
16 0 170 572 _—-~-Haze increasing. a 
17 0 180 865 ~~ Clouds 0°4, and very ba7J 
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12. At Marathon, N. Y.—Mr. Lewis Swift, after half past 
one o’clock, counted 896 meteors, all but five from Leo. At 
a little after three o’clock a train in Cancer was visible for sev- 
eral minutes which floated to the north. 

13. At Bloomington, Ind.—Prof. T. A. Wylie reports obser- 
vations by some of the students of the Ind. State University. 
He had made no arrangements himself for observing as he had 
watched during the whole of the preceding night, judging, 
with good reason, that there was more probability of a dis- 
play on the morning of the 13th. 

The whole number observed by the students was 2,500. 
The numbers increased gradually from 11 o’clock to 3 o’clock, 
when it reached 20 per minute, at which rate it continued un- 
til a quarter before four. The sky then became hazy, and by 

4° 40" quite cloudy. At four minutes past five they began 
regular counting with these results. 

From 5" 4™ to 5" 7™ 50 meteors, 
~ ees ye eS. 

“ i 18 50 ed 

a IB oo 28: 80 a 
oe 29 “ 27 50 74 

es 97... Be “ Clear. 
. 30.6 35 50 “ 

$5. 8 39. Bt “ 

= oO 6. a8 © 60 ss 

< rE ee Bee | Ree Hazy. 
- Ai BS i BO « 
. BLM BE 0 Cloudy near horizon. 
e 59 “6211 50 “é 

The train of one meteor at 5¢ 25" remained ten minutes in 

sight, moving slowly eastward. The meteor passed through 
the bowl of the great dipper. 

Prof. Kirkwood and Mr. Maxwell thought they saw one 

From th 4m From 3h to 4h 37 From 4b 37m 

In 30m 17 meteors. In 15™ 138 meteors. In 13™ 161 me 
30 90 1. = 10 156 

48 . 15 162 ss 16 147 

15 116 “ 15 119 Ci 15 102 

i ee 13 ibs 6 
16 16g -« 19 174 “ —_ 

Total in 4h 37™, 1926 
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15. At Des Moines, Iowa.—Mr. J. KE. Hendricks counted in © 
an hour and a quarter, from four o’clock, 250 meteors, only one — 
being nonconformable. 

16. At Manhattan, Kansas.—Prof. B. F. Mudge with one — 
assistant counted 833 from half past four to half past five 
o’clock. he time per hundred varied from seven to nine 
seen te, the last hundred being counted in eight minutes. 

As Prof, Mudge was 1" 35™ west of New Haven (long. 
96° 40’), and as this number for two observers corresponds t0 — 
about 1,700 for eight observers, his numbers indicate that — 
there was no diminution, but rather an increase in the inten- — 
= of the display just after dawn at New Haven. : 

The above abstract of abaaesieebaa' is confined princi- — 
wae to the numbers seen on the morning of Noy. 14th. The 
most palpable So cronagy of the display are its uniform in-— 
tensity through several hours, and its appearance twelve oF — 
eighteen hours ear tia might have been expected. 

e are indebted to Commodore Sands, Prof. Rockwood, 
. W.S8. Gilman, Miss Mitchell, Mr. Fuertes, Mr. Tuttle, 

nwhile we respectfully request any persons within two — 
huindred miles of New Haven, who may have observations upo2 — 
particular — to communicate them to us, or exchange 
hte wit ; 

tially lasurehie would be any additional observations 
upon i the eiportanls meteor which passed about 80 miles no 

hiladelphia, and disappeared at an altitude of about 50 3 
meee a point over “pcb Co., in Pennsylvania, at 1" 16%) 

New Haven time. Th differ- 

sions we are indebted to the courtesy 
the ithsonian regards: 

rs" Me 
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SCIENTIFIC INTELLIGENCE. 

I, PHYSICS AND CHEMISTRY. 

: 1. Spectral analysis of the protuberances observed during a total 
eclipse of’ the sun.—The total eclipse of the 18th of August, 1868, 

observed at Wah-Tonne on the peninsula of Malacca by Rayet; 

with three prisms. When the image of a long protuberance o 
the eastern border of the sun was brought upon the slit of the 

f _—‘Spectroscope, a spectrum was seen with nine brilliant lines; of 
| __ these, four corresponded respectively to B, D, E and F; two cor- 
| ‘esponded to lines in 4; two to lines in the group G, and there 

| ig €s Sciences Janssen gives no details of the spectral lines observed 
by him, but communicates the important result that the spectra of 

might be seen by examining the margin of the sun’s disc, but did 

o 

_s«¥#F 2 one exactly correspon with C, one very nearly with 
4: 4nd one eight’ or nine degrees of Kirchhoff’s scale more re- 

le than ere was no ray at B or at 6; gion 

tw 

Same results. Mr. Lockyer also found that 
extended to a small a te upon the surface of the sun, and that 
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interesting and suggestive paper “On the physical coe of 
the Sun and Stars,” communicated to the Royal Society, May — 
15th, 1867, Mr. G. J. St toney apa that he has vee tim 
thought that he observed a bri right line somewhat more refrangible : 

an D in examining the sun with a spectroscope composed of two - 
flint glass prisms, as well as two other lines, one between 10259 — 
and 1027°7 of Kirchhoff’s scale, and another between the two | i 

ng the summer of the present year Mr. Stoney saw sev- 7 
eral faint bright lines in other Be cor of the spectrum, one coincid- — 

ties noted by Mr. Lockyer. eae in Comptes, Rendus, Ixvil, 
759; Janssen in Comptes Rendus, \xvii, 838; Lockyer in Comptes | 
Rendus, Ixvil, 904; Stoney in Proceedings of Roy oa Society, 7 | 

"2, On the magnetism of chemical combinations.—W 1 Be : 
whom we owe most of our precise knowledge of the rae 4 

S 

e same : 

metal, the magnetism referred to the pick ban of the Wyner _% 
or the atomic ma agnetism, is sensibly constant. The author’s new — 
results may be stated as follows: 

(1.) Observations made by the method used in his former invest . 

salts of cerium, didymium and oxyd of copper (CuO). Taking 
unit previously eateblisked. we have for the atomic magnetism of 
aqueous solutions of the salts above mentioned the “following 

TS: 

—— of didymium, - - . 104°4 
Nitr - - - 104°2 
Chlorid . - - est ROR 
Acetate = - - -  105°7 
Nitrate of cerium (CeO - . 48°7 
Chlorid of cerium (CeCl),—- - ed 
Sulphat opper . - 49°5 

ee Nitrate of copper, . . a 507 
_ Chlorid of copper, (CuCl), - - 48°9 

ee Bromid of co copper, (CuBr), - - -  47°7 
- - 48°0 

@. ) We obtain ee umstely the same values for the solid salts, 
; ta te 2y contain water of crystallization, For anby 
o te the. stomne m i Sone is tea general a little less than ! 

ninution is Tie sensible 
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before mixture. After reaction the magnetism is sensibly equal to 
the sum M,+M,. In the greater number of cases the formation 
of a precipitate exerts no disturbing influence. 

5.) Lhe atomic magnetism of hydrated oxyds is a little higher 
or lower than that of the corresponding salts. 
: The magnetism of precipitated hydrate of sesquioxyd of iron 
mereases rapidly, beginning at the moment of precipitation. The ° 
author attributes this tact to the colloidal state of the hydrate at 
the first moment of precipitation. The differences presented by 
the atomic magnetism of acetate of sesquioxyd of iron doubtless 

the same cause. ese differences are not remarked in 
the solution of hydrate of sesquioxyd of chromium, in caustic pot- 
ash, and in that of oxyd of nickel in ammonia. 

i.) The magnetism of the anhydrous oxyds of the magnetic met- 
als is notably less than that of the saline combinations of these 

(8.) With the exception of sulphate of manganese, the magnetism 
of the sulphates of the magnetic metals is very feeble. 

(9.) The magnetism of the cyanids of nickel and cobalt disappears 
d dissolved in cyanid of 

the action of concentrated solar or electric light. The author’s 
9 18 too fall of detail to admit of an abstract, but we shall give 
2 lew of the more salient results. A tube 2°8 feet long and 2°5 
‘ches internal diameter is closed at both ends by glass plates. 
may be connected with an air pump and with a series of tubes used 

shower of liquid spherules was precipitated on the on. On 
“peating this experiment with a con beam of light forming 

eight inches long, the cone which was at first invisible 
suddenly like a luminous spear. The rapidity of the con- 
action ‘diminished with the density of the light. The 

Same effects were produced when oxygen or hydrogen were 
Aw. Jour. Scr.—Szconp Sentes, VoL. XLVI, No. 139.—Jan., 186% 

9 
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loyed as carriers; when the head of the beam was sifted out 
through a _— of alum, or when the beam was used without sift- 

That the amylic nitrite undergoes decomposition is proved 

Qu Ss ie) oO ma et =i E — i) m © oO ic] ct m s i) E et oO ® ‘ail et = cor te°) imag 

Thi 
takes place in the atoms and not in the molecules. The author 

anticipates wide, if not entire, generality for the fact that a liquid 
and its vapor absorb the same rays. When the tube is filled with 

a rare and well mixed vapor, the electric light develops a blue color, 
which may be pure and deep or milky according to the intensity 

of the light. The author connects this result with those of Bricke 

on the colors of the sky. Various other liquids were tried 
success. In many cases the condensed vapors formed ng aru 
beautiful and ee shaped clouds, the apy Simo s: 
the axis of the tube, or round other 
forms appear t o have been those produeed by jodhyarie 8 ai 

Proc. of the Rove Society, xvii, 
4, On the carbonaceous matter - meteorites. —The anaiyesl ‘of | 

Wahler and Cloez have shown that certain meteorites contait 

z in ie) fh : r? fe) Rm © Qu © =, © ° 2 ° tal eq ct GQ s = | 

the oils of petroleum. This result fous x new analo ; 
the carbonaceous matter of meteorites and substances of organi¢ ft 
origin found upon the surface of the earth.— Compt es Rendus, 

w: Oo | 

Prof, Brush has called my attention to Mr. Henry’s paper: r, with — 

which I was not Soqnainted at the time of the publication of my 

own process for the estimation of manganese as pyrophosphate 
That full justice may be — Mr. Henry’s paper is by my request 
ec aie ma full—W. G 

On the separation of ‘Nickel ~ Cobalt from Manganests | 
byt ee, Esq., F.R.S.—The methods given by the be! f 
sutieeitiogfinthe separation of aay and cobalt from mang — 

e are either incon The on e€ : 

Pie rand Shag sper roel npx by sve 
esa pun but it is both tedious and unpleasant to pass | 
2 . penne ts tbe over r the irs: contained i a Pon eageet tray 2 j 

ashlee acid —. ae Py vera 



Physics and Chemistry. 131 

I have obtained very accurate results by a process differing al- 
eee from those described, but as simple as any. 

hen chlorid a ammonium and ammonia are added to a warm 
hlorid o 

ee ammonia are pres 
The following schapis wil show the mode by which I ope- 

rate 
12°6 6 grs. of pure sulphate of Dees MnOSO,+4HO, were 

gently ignited, and weighed 8-73 grs. =4°11 MnO. 6 grs. of oxyd 
of ery nay eve a trace of silica, were ignited and weighed 
then 5°6 ; these were dieatdred together i in hydrochloric acid 
and water. ‘an the solution diluted; it was made acid with hy- 
drochloric’ acid, phosphoric acid was atidal, and the whole heated 
me il near y poi ing: when ammonia was added in excess, a white 
bnlky precipitate was produced which rapidly contracted in vol- 

and became nuked eid after standing twelve hours it 
and wa i * f ammo- 

The € ammoniacal solution was treated my gph heirs hydrogen, 
and - sulphid converted into oxyd _— asting with a little car- 
bonate of ammonia. It we ighed 5°57 grs. 

Taken. Obtained. 
MnO <<. 6 0 3 42 4°33 

NiO - - - + 5°63 5°57 

I probably drove off a little sulphuric acid on igniting the sul- 
phate of mangan ae I have obtained more accurate results with 
the Ieeeis seid sin 

opera with, cobalt and manganese in the same manner, 
I obtained a a slight excess of manganese, and the salt was slightly 

3°22 grs. of oxyd of manganese, and obtained 3°15 gts. 
from dobiatt Phil Mag., IV, xvi, 197. 
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Il. MINERALOGY AND GEOLOGY. 

nal, II, vo. yoP. , is a description by Prof. B. F. Mu 
f Kansas, of a slab containing four impressions referred to 

Leptodactylous birds. rock was conjectured to belong to the 

e edges are rough. Between C an there is great diss 
larity. e middle toe of the first is very much longer than either 
of what might be called the middle toe of D, the latter having four 

The divarication of the toes in A does not correspond with 
ase 

unlike ichnites; for the excavation has a sharp edge, while 
surface slopes gradually from the top of the layer to the bottom of 
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owey Hie recentl rl published a still more incomplete 
xlvi, enact 1868) of the same 

mineral, which fe hae Re ivigtite, and I think it therefore 
proper also to make my examinations known, as they may throw 

pears then as an olive-green solid mass, often quite transparent. 
not fuse before the blowpipe (Mr. Kiana oe i probably 

got his sample mixed with cryolite, as he has it to melt 

tion. Analyses I. and III. were made by fusion with carbonate of 
soda; IL was Sebanpoted vith fluohydric acid. 

I (yellow sents II. 11 (green mass). Mean. 
so SURO sees 41°41 

Aiea’ ahh Lares 3902 pgp ~=—Ss«SH°01 
Sod ae 10°27 aia. 10°27 

Pak ee 1°05 eee 1 
Water, 3°06 ae 3°93 3°49 
Fluorine, trace tse trace trace 

Oss, fae et ao 4°77 

100°00 

Adding the alkalies to analysis III, we have 
Si 42-82, Fe 13-06, 41 27-08, Na 10-27, K 1-05, H 3-93, Fir. = 98°16. 

Rl pould give nearly the ratio of a unisilicate, 1:6: 8: ae 
orm : 

3(Hla, Fe.)Sia + (Na, K)Si + HO. : 

The great Sifforesise between Mr. Rand’s and my auslyseqoun 

Pretaps be accounted for by Mr. Rand’s had a icoxeneotal 
ae of ce yore’ in hissample. The eryo. ‘would increase 
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the soda and decrease the alumina and silica. ues would per 
haps account also by its fluorine for a loss of 11°68 per cent in 
Mr. Rand’s analysis. my samples, I. was not entirely fi 
from cryolite; II. was more so, and III. I should judge seal 
entirely. 

3. Notes on the Chemical ha! Aa se Eu, sel of es. 
nia; by RTHUR Puiiups. nica 

the Sierra Nev sth beginning in the mete bbabasea Tejou " 
and extending through the state to its northern ; 
sequence, es of visioti local citviimstniiees, different or 

Phe slates of the auriferous belt have been shown by Professor 
Whitney to belong, for a great pe to the Jurassic period, al- 
though the occurrence of numerous Triassic fossils in the gold- 

aring rocks of Plumas onatley pe elsewhere renders it more 
than probable that no inconsiderable portion of the slates in the 
heart of the gold region are of that age. . 

e rock constituting the gre at mass of the Sierra Nevadais | 
a apa bate sata onl oportion of quartz, and mM = 
viet e species of eudspar (oligos) is generally found. : or 

beard” mass of granite formiiniy this more elevated portions of the = 
a are found various crystalline rocks, such i syenites, diorites, | 
and porphyries veiis _ 4 

rtz Veins.—The matrix or gangue of the auriferous veins 
of California is invariabl quartz, which is generally erystalline 
in its structure, or partially vitreous and semi-transparent. In the 
majority of cases the he bg sated an auriferous veinstone 
is ribboned in such a way as to form a succession of layers parak | 
lel with the leas of the lode iteelf: and some one or more of thes®@ | 
lamin are not unfrequently far more productive than all the 
others. In some instances these parallel bands are separated from 
each other by a thin layer of quartz, slightly differing, either in 

_ color or struct hat forming the seams themselves; % 
mae may be only distinguished by a difference of color of two 
djoining members of the se ; 

many cases, however, aa of the enclosing slates avis . 
the vein into distinct ban ds; and in such instances it wil ee 
served that the thickness of the interposed fragments of slate rf 

im Ee riiiedt aper. 
uartz occur in all the 

Said veins of the coun untry; and a certain amount of eryst® 
zation "ot also not a han of wh remarked along the ge of 
ata ae. several bands of which a vein is composed. 
‘dition z,in a more or less aa ee ‘ices 
amorphous hydrated ty or semiopal, and shalocdony are occa” 
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sionally met with; in some instances the opal is interfoliated be- 
tween layers of true quartz, and is sufficiently auriferous to repay 
the expenses of treatment. ; : f 

e metallic minerals enclosed in the gangue of auriferous veins 
are ordinary iron pyrites, blende, and galena, and less frequently, 
arsenical pyrites, magnetic and copper pyrites, and cinnabar. 
These sulphids invariably contain gold; and veins in which some 
one or more of them does not occur in considerable amounts, are 

In one of the detrital beds in the vicinity of the village of 
-Voleano in the county of Amador, and elsewhere, ey 

marked quartz veins may be observed cutting through the grave 
0 evidently formed by the action of water holding silica in so- 
ution, 

exceedingly limited; and in order to obtain sections agus 
good examples, even of small size, it is necessary to select s 

and are often so opaque, apparently rendered so by being inter- 
~~ coated with « Galle of clay, that no vacuities can be dis- 

Out of more than fifty sections of veinstone examined, only 
some six or seven were found to contain fluid-cavities of casein of 
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In wary tony they woe oun < pana 

‘Alluviad. vaniaies idan ugh a very as amount a the gold 
annually obtained was no doubt originally 
rous veins, not more than about one-third of the precious metal 
collected is procured directly from that source. The larger pro- 

0 

wood Ww 
silicified, or is <ceorieney by iron 

e more clayey iretk of i deposits leaf beds and impres 
sions of leaves are not unfrequently found; and an examination 
of these made by Dr. Newberry authorizes the Saotaeic net wi 
auriferous deposits lying beneath the lava are of crete age a 
that ote probably belong to the later Pliocene epo og 

throughout the whole ete = these de- 
posits, not, scan with uniformity, but always in greater owen 

near the bottom, and more particularly in direct contact 
ele a which is invariably a a and worn ¥ 

The 

oer, Hill a mi resulting the junction of pent pebbles, 
und completely lined: scien ses aa fined crystals of quart — These id not show, under the mi roscope, the usual fluid-cavities — 

of quartz of the ordinary quartz va of the country. “ | 
Where the cementing material of the e conglomerate chiefly com 

sists of pyrites, the enclosed trunks of trees are usually replaced 
Aaa 

+ a 

as 
ae 
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by that mineral, although of two pieces of wood lying in close 
proximity to ea ch other, one may have become silicified, whilst the 
other is asses by iron pyrites. 

of several specimens of the cementing tebe showed * 
that it savacidity contained a certain but very variable amount 

gold. In make to ease whether this exists in nen iP eee of 

weights be several ounces of gold per ton. 
rings.—Hot and Spear _— are exceedingly nume- 

rous oi California; and considerable accumulations of 
sulp ur, together with sibel of etait solfatara action, are 

€ most remarkable instance on the Pacific coast of the actual 

growth, on a large scale, and at the present time, of mineral veins, 
mg probably that afforded er the boiling springs in Steamboat Val- 
ley, about seven miles northwest of the great Comstock silver 
Vein in si State of Nev wid: 

cones first group of crevices ‘compris ises five iene 
eprings ex ending ina straight line, and parallel to each other, 
for a tintane of above 3000 feet. These fissures are partially 
filled by a siliceous incrustation, which is being inn pong HP deposi 

on ‘the sides, whilst a longitudinal central crevice allows of 

the ings of boiling water or steam. On the most foerans of 
tu 

: a gat to ten feet. These waters are alkaline, aad 
fontain, in addition to carbonate of soda, the sulphate of that base, 

oxydof iran The sili eel 
bands parallel with ai Scien op the fissures ; and spongy de- 
Posits accumulate around some of the points of most most active emer 
gence, 

At a considerable distance to the west of those above described, 
a fissure having the same origin is observed; but this is no longer 



any fragments of the enclosing rock which may have become ine q 
‘bedded in a sen it is Pa be inferred that they were mechan ‘sj 4 
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traversed by currents of hot water, although it still gives off steam t 
and carbonic acid at various points thro ughout its extent. At its 
northern extremity a central fissure still remains open ; 
age it is, for the most part, obs ed by siliceous conete- 
tion 

truct 

iliceous rock is metalliferous, and, in addition to oxyd — 

of iron and suites Sy contains iron and copper pyrites. M. Law 
states ss he also discovered metallic gold in this deposit. 

The rock enclosing the veins of Steamboat springs is granite, — 
which in ceeanesd vicinity is 3 much decomposed, being often sak: to 
a cavernous skeleton of silica containing a few scales of mi 

Alkaline Lakes.—In that portion of California lying es the 
east of the Sierra Nevada are Mono Lake and Owen’s Lake, both 
Sooridesstle Sheets of water, highly iencennnida with alkaline 
salts. Owen’s Lake lies in lat. 36° 20” south, long. 118° west 
men aa 8 and is about twenty miles in length and ‘7 in fF 
width. 

e incrustations, which at certain seasons of the year are found — 
to the extent of many hundreds of tons, consist of a white spo 

scence, and are, as will be seen from the results of the au : 
ysis given in the paper, chiefly composed of carbonate of soda, — 
mixed with a little chlorid of sodium and sulphate of soda =F 

General deductions,—The author remarks that, in the preset | 
state of our knowledge, the results of a careful examination of 
the gold-regions of the Pacific coast would appear to lead to the 
Scie ——— — 

uartz veins have generally been :prodneed by the slow de — 

that a subsequen deposition of quart 
betwee aye and t er ee hich they ra see ie 

In this way se introduced the masses of roc wn as 
“horses ” 
e. The formation Equsta. veins is due to hydrothermal age 

ied which | ES Tet till to be found a the hot yer" 
and recen ecent metalliferous y sat i met with in various parts 0 

ac coast, 
d. From the variable temperatures at which the vacnities it 

their fluid-cavities become ~~ it may be inferred that they a 
the result of an intermitte t action, and that the fissures 
| es traversed by arcane of hot water, whilst at othe® 
they gave meer aqueous vapor or gaseous exhalations. This is pr 
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cisely what is now taking place at Steamboat springs, where the 
formation of a vein is in progress, and from which currents of boil- 
ing water are often poured forth, whilst at other times the fissures 
give off currents of steam and heated gases only. 

_g- The silica and other substances forming the cementing mate- 
tial of the ancient auriferous river-beds have probably been slowly 
deposited at a low temperature. af : 

€ connection existing between the decomposition of granite 

by the agency of boiling springs, the existence of alkaline plains, 
and the formation of lakes containing various salts of soda and 

potash, is too obvious to require comment. 

» Gold ¢ ; , New a 

on the auriferous quartz veins of Rhinebeck, have recently been 
Se S Po) 3 SS $ om : S 8 S a 

schist in the direction of the cleavage. The quartz is cellular, and 

Town, with oxyd of iron arising fro 

acteristic feature of the whole Appalachian range, and the pres- 
ence of gold here, supplies the link heretofore wanting, 10 the ¢ 

Of the ppalachian gold fields; for there can be no doubt that 

this is a part of the grand belt, taking its rise on the St. Lawrence 

Tiver an scattering its auriferous treasure for thirteen hundred 

nage, along the southeastern border of North America, terminating 
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. The discovery of gold in this part of the Appalachian 
fields is due to the scientific attainments and perseverance of 
Freligh, M.D 7 

Dr. Torrey assayed a quantity of the quartz procured by himat 7 
the mine, it being “a fair average of the lode,” and amounting to — 

several hundred pbids: and states as his results, that o ae Ff 
says the average yield of gold per ton of ore (2000 tbs. ) was $118.49, 
In no case was the proportion of gold less than $100 per ton. , 

biti: 

Il, BOTANY. 

1. Botanical Necrology des 1868.—The most cea a 
naa — the list is mS ; 

ever, upon the duties of his profession, his taste for natural history — 
having been vveed developed under the lectures of Prof. Jamesoo — 
and of Mr. Stewart,—the latter a well-known teacher of botan at t 

raor \ ; 

est botanical paper, upon some Brazilian Mosses, was written | 
French and published in a journal at Paris, in 1823, In 1826 and | j 
1827 he contributed to the Edinburgh New Philosophical J ournal 
a aly narrative of a botanical tour to = South of France and 7 
the Pyrenees. He resided for some time at Montpellier, and ae | 
Paris, examining the principal herbaria thaie, also that of DeCai — 
dolle at Geneva, and in 1828 the herbaria at t St. Petersburgh. 4 
nn he married and established himself with his collections at At 

ny and tthe _ 
tions edited by Sir William, oe cia a adias art in the a o of Beechey’s Voyage; in connection _—_ Dr. lr par he brought ) out the first yolume of the Prodromus re Peninsule Indie Orie 
talis; and made numerous contributions to various pe 
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aa ied although he may res thought to have come almost 
too late in life to the professor’ s rare In his later part his st was 

Narwaniet Bac: dace Saas Fellow of the Royal and Lin- 
nwean Societies, after whom, as its inventor, the Wardian case is 
named, died, at the ripe age of 77 years, on ‘the 4th of June last. 
He was born in the east end of London, — his father was a 
medical practitioner of repute, and where for the greater part of 
his busy and most useful life he rerciccas a dornted himself to the 
a eeconedon, About twenty years ago he exchanged the 
by rged atmosphere and dingy dwellings of Wellclose 
Square for the pleasant and airy suburb of C Rise, but 
still sprue means’ — to the last in professional practice 

i his various © rg mai connection with ea 

and exertions. We cannot here enter into t interesting sete 
of the invention of the oe familiar Wardian case,—a discovery 
Which grew, out of Mr. Ward’s persistent endeavors to cultivate 

= ‘rane he delighted i in unser the smoke and — of the ve 

ug : 

The writer well remem sae se, first vi Sof growing 



142 Scientific Intelligence. 

1 . 3 
Fresh and healthy as when they left London; and the transmis $ 
sion was quite as successful between England and Australia, — 
when the voyage, confined to sailing ships, was far longer than — 
now. So useful has this contrivance proved to be in this re 4 
spect, that the Director of Kew Gardens “feels safe in saying — 

836. His volume, “On the Growth of Plants in closely-glazed — 
Cases” appeared in the year 1842, and a second edition, consid 
erably enlarged and suitably illustrated, was published a few years F later. i Ward’ i : 

Were in part published in Peppig and Endlicher’s Nova Gene 
Species Plantarum, ete. Soon after his return from his long 

journey of exploration, he took the chair of zoology at Leipsit 
We ina chaaenes of De. Soe dof oe ecease of Dr. Scunirziern in Germany, and the venerable Francois Devesserr, the head of the salle of De 

lessert since the death of his brother Benjamin, the life-long friend of DeCandol! , and the possessor of the botanical museum and = library so well known to and so freely at the service of botal 
ist ae Angee ace 
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To these names must be added that of Horace Many, assistant 
in the “ Gra sera ” at Cambridge. When Dr. Gra ray sailed 
for bahig in September last, Mr. Mann was in failing health, and 

- “Mr. Mann’s botanical fame will rest “chiefly upon the large ‘eol- 
lections which ae — in the ree ean In connection with 

. T. Brig and upon the subsequent “ Enumeration of 
Hawaiian Plane ” ‘pablisli in nes Proceedings of the American 
cad. of Arts and Sciences, for Sept. 11, 1866. 
= “ai botany: itself — name is hap ily commemorated by the 
cea ders us Hesperomannia (Gray), a Mutisiaceous Composite 
which he co wean A in ‘the little island of Lanai of the re 

Ww 
to seek for information concerning Indian and other a Spero 
and ora products, information otherwise oftentimes very 

* difficult to find. mp @ 
: ele is Filicum ; or a Synopsis of all known Ferns, inelu- 
ca the Osmundacece, Schizwacecw, Marattiacece and Ophioglossa- 
few derived from the Kew Herbarium). Accompanied by 

representing the essential characters of each genus; by the 
ines Sir Wintram Jackson Hooker, K.H., D.C.L., F.R.S., AS., 
and L.S., Director of the Royal Gardens at Kew, and Joun Gu- 
BERT Baxzr, F.L.S., Assistant Curator of the Kew 

London : Robert Hardwicke, 1865-1868. 8vo, pp. 482, tt. 9.— 
With the spe part of the “ bow ie Filicum ” "ace author 

the work then j just comp plete reviewing allt 
Senera and species, giving them brief sharacters, wae ute at head - 

tats, and with references pe synonyms, more full localities, fig- 

minates at a e 48 was assin thro h the ress, Sir W. H. 
. r of orig vg re unexpectedly 

The manuscri prepared 
” end the a i of the ne es ‘tliew: ere entrusted 

i ardent Botanist, already 
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ment to Baines’ Flora of Yorkshire,” with the request that the Synopsis should be carried out to its completion in strict accord- 

ey are most closely allied. Of the genera ‘not reached in the 
“Species Filicum” it may be well to note in this place that Os 
munda has 6 admitted species, Todea has 4, Schizcea 6, Aneimi 
or as it is here writt ith Swartz’ own mistaken orthography, 

clude the East Indian’ B. lanuginosum, commonly a larger and more hairy plant. The name is here virginianum as written by Swarts, and peters him by Linneus. The name Virginicum a : : 

to 3,968. The distribution into sets is now made, all the forme? which uns ing j rated into the new dis tion, so that the fullest set contains 2,253 species, and thé 

sl 

ee 

ica 

pe eee 

oT 
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IV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE, 

1. The Flow of the Great Lakes. Interesting Experiments.— 
The Detroit Post, in an article on the various methods that have 
been tried from time to time to solve the mystery of the supply 
and outflow of the Great Lakes, gives an account of a new and 
successful apparatus just completed, for the purpose of ee A 
accurately the velocity of the currents in their tidal flow into an 
out of the lakes. The Post says: 

“Tt is now two years since the newspapers of the West began 
7 Kk n 

tended that evaporation and the visible outflow could not account 

“General W. F. Reynolds, Superintendent of the Lake spate f 

TS, 

made in the St. Mary’s, St. Clair, Detroit, Niagara and St. Law- 

Tra. 
used is one of his own invention. 

Sary to have the area-of the body of water, and its mean velocity, 

at any point. These two soe Ca multiplied together give the 

scharge. The first is easily obtained by m quent sound- 
Pa i across the stream on line. j econd is more | ss 

e only practical methods heretofore in use, for the deter- 

mination of the velocity are, first by the time of passage of floats 

past a known line; second, by the difference in the height at which 
water will stand in two tubes, one of which is 

Water mills, as they are termed, which consist of float whee ' oy 

Posed to the ngatiets the number of revolutions being rec 

AM. Jour. Sct.—Szconp Series, Vou. XLVII, No. 139.—Jan., 1869. 
10 
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a system of decimal gears or telltale. Of these methods the first is the only one which has been used in deep water.” 
was dissatisfied with these methods, and devised 

cess during the past season. 
“This meter consists of a propeller, or float wheel, which has on 

its hub an eccentric, and on the axle an i 

vanes, at right angles to each other, sufficiently large to keep the 
wheel in the thread of the current. The whole is suspended by 4 

ing connected with a battery in the boat; then at every revo lution of the wheel the circuit will be opened and closed by the eccentric, raising the ivory lever, and thus breaking the connection between the platinum point and plate. If now a Morse’s 0 register be placed in the circuit, at every revolution of the whee! 4 dot will be made on the moving paper, and thus the number 
i i ained 

observations in the rivers were taken on a known line, one hundred feet apart, and at each five feet of depth. One of the first 
things noticed was the irregularity of the beat of the counte, |— 

ten minutes a greater increase or decrease. They are least in - Maximum current, and increase toward the bottom and sides’ the stream. : 
yep,g ene maximum velocity of the current was found to be at oF® little below the surface, and the velocity at the bottom is probably not over two-thirds the maximum, “The following approximate velocities and discharges of the dif ferent rivers is takén from the computations of the work last yea" quantities for the Detroit River are accurately computed: 
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Maximum velocity, Mean velocity. 
Feet per Miles per Feet per Milesper Disch’ge cubic 
second. hour. second. hour. ft. per second. 

St. Marie’s ____... 1°921 1:30 0°967 0°66 90,783 
Le: ean 4°544 3°09 3°514 2°39 283,726 
OS” ee 4-800 ig Bi 3°000 2°04 = 236,000 
are 3°370 2°32 2°258 154 242,494 
St. Lawrence... _- 1°462 1:00 0°954 065 319,943 

VY. MISCELLANEOUS BIBLIOGRAPHY. 

1, How Crops Grow. A Treatise onthe Chemical Composition, 
Structure, and Life of the Pla i » for. m Students of Agriculture. 

HNSON, ae i ic altar 
istry, in the Sheffield Scientific School of Yale Colle ege. - ew York, 
[1868 ] une wel Judd & Co.—The yom of Professor pJoe 

and make peed his own omissions and el It he been plain 
that, in the lack ud ee books, few of the schools of agriculture 

now coming into o ration in this country, could even 

It is soneagelatiy a ‘eater: of no otight oe gem thar an ac- 
knowle mdged master applies sere i Jol the w 

= oT o 5 — oa 4 e. iz) 5 o ie 5 nm & 

ie 
S 3 = S a 4 § oO = ee 

tures See to the ; heok Fak ‘pabishel, which should be partic- 
ularly mentioned. It is in the first place, a well-considered and 

thorou gh-going attempt to impart knowledge by the inductive and 
_ €Xperimental method ; as aa, it supplies a deficiency that has. 
s —— in English litera 

f the schools, the author 

bas x nog to 0 fad is subjects ps et = sarang nied thiaple scp that any one 

Be er hee Hp eRe ee Syne ee 

May easily mas praree g been catenageed to adapt the work in _— 
a and ear ee oe waits af oe class-room by a strictly systematic arrangemen 
: of topics. y division of the matter into convenient paragraphs. —p. 5. 

But ah charging the mind of the student with valuable in- 

: formation in a thorough and logical way, the intention is so to im- 
Press upon him the manner and meth by which questions | are 

* This Journal, xxxii, 233. + Ibid., xxviii, 71. 
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asked of inanimate wee that he may himself become in some 
uth, 

Strange as the assertion may seem, there is many a “modern” scientist who dares not ehuncinte’} some of tligse simple truths. 
“The art of Agriculture consists in certain practices and esther’ which have gradually grown out of an observation and imitation of the bes — of nat or have been hit upon acolidants lly. The science of agriculture 2 thi Tati 

“Strictly considered, the art and science f agriculture are of equal age, and have grown together from the earliest nee Those who first ait ted win soll by digging, planting, manuring and irrigating, had their sufficient reason for every . al 
has a theory upon which his practice is planned. No farm P ae ever conducted without physiology, chemistry and physics, a any more than an aqueduct ora rail Way was ever built without mr de and mechanics, Every successful farmer is, to some extent a scientific man. Le hrow away the knowledge o nd t edge of principles which constitute his science, “and he has lost the elements of his su: arm ut his reasons, his theory, his science, cal vi ; and these — agriculture would = —— failure with as d cope = oe destitu executive skill ” p is the b rate a mn p whoaffectto glory the sufficien cy i that the pclae is based upon of practi Foe ge nae which is the only safe guide. But this is a one-sided view of the matter. The ory is also based upon experience, if it be truly scientific. izi i is not i 

nm admits. 
the Has oa gt facts Atak when submitted to a fertile imagi ation and well ced judgme of A scientific theory is intended for the nearest possible ~~ proach to the truth. Theory is confessedly imperfect, becanse our knowledge @ 

fiteseitin 
«'Seletice vaca in effecting its progress, essentially the same meth are used by merely practical men. Its success is co commonly more rapid liant, because its instruments of observation are finer and more apis handled; because it operas More industriously and bene peter wider and more fruitfal experience, because it usually brings a more cw 

te and compat 
and so to See bend discuss the methods 

as far all 
investigation that the conclusions given shall any individual authority, but that the student may be able to judge tial of th their validity and impor many cases fulness of detail has been employed, from a convictio® 

ce. In 
wat an acquaintance with the sources of information and with. the processes DT ived at, isa 



Miscellaneous Bibliography. 149 

e aim is manifestly a high and legitimate aim. 

A 
collections of costly implements shall have gone by, as i 

in Europe, and the principles upon which agricultural 
art depends come to be taught in a rational and methodical way 

of thought and investigation. Then the seed now L 
doubtless bring forth good fruit. It will be strange indeed if the 

: s 
promised at an early day ; while a fourth work on Stoc ing 
and Dairy Produce, considered from the point of view of chemical 

are produced within its limits books so sensible, so judicious and 
So learned as this first volume of the promised series unquestiona- 
bly is. It is a safe prediction that the reputation of the book 
not be confined to American soil. «wn. 

2. Outlines of Comparative Anatomy and Medical Zoology ; 
by Harrison Auten, M.D. Philadelphia, J. B. Lippincott & Co. 
8vo. 1869,—In the first part of this work the author has given 3 

Stes s sreres compendium of the Comparative Anatomy of all 

lasses 0 imals. The defi L 

clear and accurate, although brief, and the arrangement of subjects 
very convenient. ‘ 

he second part is devoted to Medical Zoology, and contains 

detailed descriptions of all animals i co 
medical science, whether on account of their medicinal products, 
Venomous powers, or parasitis 1 

____ Worms will be found particularly use ee 
It is searcely to be expected that a work like this and covering 
; 80 wide a field would be pepe, is from errors or ingee 

Statements, yet in this there are er instances of these = 

Most works upon the same subject. Most of those noted are of . 
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onium has six tentacles (correctly stated on page 14, however); on page 25 the distinction between the “skeletons” of Pennatula and /tenilia, and the statement that the valves of Brachiopoda are anterior and posterior; on page 106 where, apparently, the winter- buds (statoblasts) of Polyzoa are regarded as eggs. The division of Radiata into Echinodermata and Coelenterata (p. 15), although sustained by good authorities, is objectionable, since the latter can regarded only as an artificia group, at times convenient, per haps, like the term Invertebrata, 
As a whole the book is a very useful one, and will supply a be 

tud y 

Vol. v. 1868.—During several years past much attention has been given to the distribution of American birds many orm thologists, and a number of local catalogues have been published. 
P. useful summary of all the important information of this kin we at present possess with reference to New England Birds. v. 4 J S Eww 

h the present work the author has given a complete car: very : ki 

€ season of occurrence and relative abundance is given for each of the 294 species, : 5. The Butterflies of North America, Part 2. By Wm. HL Epwarps., Philadelphia, August, 1868. 4to, with five colored : h tag 

1. The Natural Wealth of California, de. ; by Trrus Try Cre re Pp. 696. 3868. San Francisco: H. H. Ban, roft & Co.— This volume, which has been 
pre facts relating to the early history, geography, topos 

communications 
ternal ‘ ‘ 

titutions, Each County Se-neparntely treated. Less 

cesses, inte 
, cational ins 

See 

ia ee 
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of 5 fe) a o m &, o 4 is) 5 e) ° ° e. = B et So to re) : oe 2, ct =a © 3 

Fa a a Sa i mB Aa Ree aah 5 mal te ee) > 

a 

e “Germani” of the Roman period, the range of the 

Reindeer. Beside plates of stone arrow-heads and chippings, there 

are views of the region of the Vezére in Dordogne. 
A. RTHEN, Director. 

Vol. TH, Geology and Palxontology, v, and 574 pp. pau ctiia 

PSE ae 5 See RT ee oP a ee 

= =) Es P<.) | oa et &, > f= gl oO e 13 
= 
= & oO &, = =] ° | < e 5 @ &, 

? 

with map and sketches, and 20 plates of fossils. 1868. lished 

the Geological Survey of Illinois has just been issued by the 

ctor, Prof, Worthen, and deserves a much more extended n 

; tice than our present space will permit. Part Ii (pp. 1 té 287) is 

devoted to Geology, and in the opening chapter Prof Wo 

gives an able exposition of the Coal measures and Carbon 

Some of the neighboring States. The subsequent chapters, ©. 

Worthen endk his field-assistants, Messrs, Engelmann, Free-_ 
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man and Bannister, relate more especially to the geology of vari- ous counties of the State, and contain much interesting local and general information. 
art II, (pp. 291-574,) is a valuable contribution to American Paleontology, and reflects much credit on its authors, Messrs F, B, feek, an 

PROCEEDINGS Acap. Nar. Sct., PHILADELPHIA, No. 2, March, April, May, 1868.—p. 92, Remarks on fragments of a large Enaliosaurian; Z. D. Cope.—p. 93, Remarks on the New Species of Osmerus: T Norris.— . 94, Unionide from Nicaragua; J. Lea—-p. 96, ili 0 Expedition to Equador and the upper Amazon, with notes on other species, and a cee Supplement on some New Raniformia of the Old World; £. D. Cope— , Sexua 

-——D. 48, Li al A ’ Texas; H. B. Butcher.—p. 150, Descriptions of four New Species of Exotic Un- ionidie; I Lea.—p. 151, Description of Twenty-six New Species of Melanide of 

INGS Bostox Soc. Nat. Hist. Vol. XII.--p. 81, Description and i Sa 82, 
History of a New Species of Erirhinus; F @. ; Eruption of Mauna Loa; : Brigham.—p, 83, Projection of A fter-pictures ; Feffries.— p. 84, Analysis of Petrosile Ser di —p. 85, Birds of Iowa and [llinois; J. = Hairy Men of Yesso; W. P. lake—-p. 87, Migratory Grass- hoppers of the United States; S. H. er.——p. 88, Apatite at Perth, Canada on.—p. a and Pupa-case of Mi globosus; F. & mborn.—p. 91, Comparison of You Larvee of Inse L. Trouvelot.—p.9 ogy between -codes and some Hymenoptera: L elot —p. 94, The Thaumatrope; B. fries.—p. 96, New Mineral Locality, Auburn, Me.; J Hills.—p. 97, Metamorph i 

of i -avead Worm infesting the Brain of the Snake-bird; J. Wyman-p 104, Syn0p- sis of the Birds of South Carolina: E 

the valley f Youkon maa 100 of race Mand; 
in ley o} River; N.S. Shaler—p. 152, Obituary of Ho pe W. T. Brigham.—p. 157, Na | pompilius in Alcohol, from the Moluccas; ae . Bickmore—p. 168, Results of Mann’s study of the Hawaiian Flora; W. © 
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Arr. XI—On some phenomena of Binocular Vision; by JOSEPH LeConrtz, Prof. Chem. and Geol. in University of South Carolina. ., 

“ [Continued from page 77] 

steat service to me, and have made my results much more 

cation for other eyes is very great, Many of these riments 
— I find perfectly easy are almost impossible for most 

ons, 
Helmholtz’s lecture, I suppose, is the most authoritative 
““Inent which we have of the present condition of science on 

* Proce, Roy. Soc., April, 1864, vol. xiii, p. 186. 
_ AW Jour. Scz.—Szcoxp Senies, Vor. XLVIL, No. 140.—Mancu, 1869. 

on 11 
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the subjects of the motions of the eye and of the Horopter. b ; 
seems to be an abstract of more extended researches whi 

I have not seen. On this account it is obscure in some parts; 
yet I think I cannot be mistaken in his general results. In 
order to make myself clear, whether in discussing Helmholtz — 
results or in describing my own experiments, I find it neces- 
sary to define the terms I shall most frequently use. The 
position of the eye when the optic axes are parallel and at 
right angles to the vertical line of the face, as when wit 
erect we look at a point on a distant horizon, is called by 
Helmholtz the primary direction of the eye, and the visual 
line in this case is the primary direction of the visual line. 
All other directions are called secondary directions. A plane 
which passes through the visual line is called a meridian plant 
of the eye, and the intersection of such a plane with the retia 

i a meridian of the eye. The vertical line of de 

the optic axis. Again he states that ‘vertical and horizontal 

lines ne their vertical or horizontal position in the field 
en the eye is moved from its primary direction vert 

cally or horizontally.” This law had been previously stated by 
——s but without proof; Helmholtz claims to have é to 

and then turn the eye upon a comparatively obscure field, 
spectrum having the form of the object will be seen. As st” 
spectra are the result of a temporary modification of the scan : E 
itself, they must follow the motions of the eye with the gr 
est exactness. If therefore the bright object be a line, then f ae 
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there be any rotation of the eye on the optic axis, in turning 
the eye in various diréctions the linear spectrum ought to in- 
cline to one side or the other. Suppose, then, the object be a 
bright red vertical line on a gray wall at the exact height of 
the eye: Helmholtz finds that on gazing at the bright line 
with one eye, taking care that the eye shall have its primary 
direction, and then turning the eye in a horizontal plane to 
the right or left, the spectrum retains perfectly its verticality. 
“T found,” he says, “ the results of these experiments in com- 
plete agreement with the law of Listing.” For the ingenious 
device of Helmholtz for getting the primary position of the 
eye we must refer the reader to his lecture. I have tried 
Helmholtz’s experiments with similar results. Nevertheless, I 
believe it may be demonstrated that though rotation of the eye 
does not take place under the circumstances of these experi- 
ments, yet it does so under other circumstances not touched b 
them ; and that in a manner which deeply affects the question 
of the Horopter. The law of Listing is doubtless true or 
hearly true when the eyes move together parallel to each other, 
but is far from being true in strong convergence. The experi- 
ments which follow prove beyond a doubt that in my own case 
and in most other cases tried, the eyes in convergence rotate 
on the optic axes outward, and that the amount of rotation 
mereases with the degree of convergence. Meissner* has 
attempted to determine experimentally the position of the 
Horopter, and from the position thus determined he infers the 
rotation of the eyes ; my experiments prove directly the rota- 
tion of the eyes, and irom this as well as from direct experi- 
ment I hope to establish the position of the Horopter. 

Helmholtz, it is true, admits some degree of rotation of the 
‘ye on the optic axis, particularly when the eye makes wide 
€xcursions in the field of view; but that he does not regard 
this as sufficient to interfere seriously with the law of Listing 
18 evident from the form of the Horopter which he deduces. 

creover, according to Helmholtz, these slight rotations are 
controlled by the law of Donders, viz: “that the eye returns 
“ways into the same position when the visual line is brought 

2 have already stated (p. 73) that when the squares of 

diagram (fig. 5) are combined by converging the 

* Bib. Un, Archiv. des Scien., II, vol. iii, p. 160. | 

a 
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optic axes, if the amount of convergence be great, the horizon- 
tal lines of the two images are distinctly observed to cross each 

5. 

oT 

. Brie 

Las 

other at small angle. After my attention was once directed t0 
this fact, I could see slight crossing of the horizontals for every 
degree of convergence, but the verticals seemed to coalesce per 
fectly. By placing, however, both the diagram and the head 
perfectly perpendicular, looking straight forward at a point 
exactly at the same height as the eyes, the visual plane there 
fore in the primary position, and then slowly increasing % 
decreasing the convergence of the optic axes, so that the ver 
tical lines of the two images passed slowly over one another, ™ 
was plainly seen that the verticals of the two images were n0t 
parallel, but crossed each other at small angle. 

This my original diagram, however, is not well adapted t 
experiments on this subject for two reasons: 1. It is difficult 
to distinguish the image of one eye from that of the othe! 
2, It is difficult to control perfectly the convergence of the 
eyes. When the vertical lines approach each other, they, 8 it 

single line inclined to the visual plane. I therefore co 
structed a similar diagram, one-half of which consisted ot 
black lines on a white ground and the other half of white lines 
ona black ground. It is convenient also to have two sma 
circles, one on each half and similarly situated (fig. 6). if : 
place such a diagram perfectly perpendicularly before me, W! 
the head perfectly erect and the eyes at precisely the game 
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black lines, both vertical and horizontal, crossing one another 
at small angle, as if the images of both eyes had rotated on 

6. 

y, 
soe a, 

the visual line in opposite directions, This angle of crossing 
increases as the plane of the diagram is brought nearer and 

W 

that the white lines belong to the right eye and the black lines 

to the left eye, we can therefore determine the direction in 
Which each image rotates. I find always that the black lines 

or the image of the left eye rotates to the right #” \ and the 
White lines or the image of the right eye rotates to the lett 

. Now as the image always moves in a direction con- 

trary to the motion of the eye (differing in this respect from 

ae: this indicates a rotation of both eyes un the optic axes 
outward ; : 
To test this question still farther I constructed another dia- 

gtam with the horizontal lines continuous across but the roe 
cals not perfectly vertical, the upper ends of those of the right 

half inclining to the Jeft and those of the left half to the right 
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by about 1° 20’ (fig. 7). On bringing the circles together I 
found that at a certain distance of the diagram—but only ata 

ages + 

———— a | 

| 
certain distance depending upon the interval between the 
circles—the verticals coalesced perfectly; the horizontals, 
however, as might be expected, still crossed at a small angle, 
and in the same direction as before, viz: the whites or right 
eye image thus _— and the blacks or left eye image thus 
“—, Indicating in this case also rotation of each eye out 
ward. Beyond the proper distance the verticals approach but 
do not attain parallelism; within the proper divans 

2 cross in a direction contrary to that in the diagram. e 
the circles are ten inches apart, the proper distance is nearly 

three feet and the image therefore about seven inches from the 
eyes, 

Helmholtz has a diagram similar in all respects to my 0W2 
except turned upside down, in which, he states. both verticals 
and horizontals coincide perfectly when the circles are comM- 
bined ur own figure (tig. '7) turned upside down will a)- 
swer for Prof. Helmholtz’s. We quote his own words: “The 
horizontal lines are parts of the same straight line ; the vertl- 
cal lines are not perfectly vertical. The upper end of those of 
the right figure are inclined to the right and those of the lett 
figure to the left by about 1:1 degrees.” But bis experience 
differs from our own in a most unaccountable manner. H 
says : " Now combine the two sides stereoscopically, either by 
squinting or by a stereoscope, and you will sce that the while 
lines of the one coincide with the black lines of the other, 4 

both figures coincide, although the ver 
© figures are not parallel to each othe? 

He accounts for this, not by rotation of the eyes but by the 

. 
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principle of the difference between real and apparent verticality. 
The ignorance of this principle he believes has vitiated the 
results of all previous observers. He illustrates this principle 
thus: ‘“ When 

8. 
vertical line incline by an angle of about 1} degrees for it to 

are not fatigued 
On this principle Prof, Helmholtz builds his whole theory 

ofthe Horopter. But that this principle cannot account for 

aside: in the second place, it 
Whether the two halves be combined by a “stereoscope or by 

squinting.” If they are combined by a stereoscope as stereo- 

Scopes are usually constructed, the right half is looked at by 

ng 

gram ; coincidence in this case, tore, : , 
illustration of Prof. Helmholtz’s principle. But if they are 
combined by squinting, the eyes are crossed, and theref 
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words, the verticals should “ deviate much from a right angle,” 
IZ: have tried many eyes and I have yet found 

none in which the coincidence of the verticals of Prof. Helm- 
holtz’s diagram was perfect when combined by means of a 
stereoscope, i. ¢., beyond the diagram; but I have found one 
person to whom the coincidence seemed to be perfect when the 
combination was made by squinting. io 

It is evident, then, that Prof. Helmholtz’s principle cannot 
explain the stereoscopic coincidence by squinting in his own 
experiment. I myself believe that if the coincidence takes 
place only by squinting (as in the case mentioned above), it 
can only be explained by rotation of the eyes inward. It 
true that in this case the horizontals ought to cross also; but 
Prof, Helmholtz himself admits that such is sometimes the 
fact, but attributes it to fatigue. “After keeping the eyes,” 
e says, ‘‘a long time looking at a near object, as in reading 

or writing, I have found that the horizontal lines crossed each 
other ; but they became parallel again when I had looked for 
some time at a distant object.” 

angle of 11 degrees with the true vertical and the true hori 

together, the coincidence of both verticals and horizont 
seemed to be perfect. When the plane of the diagram was t00 
near or too far, all the lines crossed, in the one case in on 
direction and in the other case in the other direction. I the? 
constructed still other diagrams, in which the inclination of 



PS 

commo 

field of view of the two eyes. In this case of course the ey 
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fatigue, I tried repeatedly after long rest but always the phe- 
nomena were precisely the same. In the diagram in which the 

Inclination of the lines was five degrees I observed, however, 
that a greater degree of convergence was necessary to bring 
the horizontals in coincidence than to bring the verticals into 
coincidence. The difference in the distance of the diagram in 
he two cases was about two inches and the difference in the 

distance of the point of sight was about one-half inch. I can- 
hot explain this except by supposing that the form of the 
ptic globe was changed by the excessive action of the 
muscles, 

across them. There is not the shadow of a doubt, therefore, 

¢ in my own case the eyes in convergence rotate slightly 

Fiber and that the amount of rotation increases with the 

s 
of the image was only 2 to 24 inches ; for the lines inclined 22 

“grees, the distance of the image was 4 inches; for lines 

‘nclined 14 degrees, the distance was 7 inches; and for 40 

tinutes, the distance was about 12 to 14 inches. I am able, 

by reat strain, to obliterate or nearly obliterate the n 
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both look at the root of the nose. In this extreme converg- 
ence I find that lines coincide which make with each other an 
angle of 22 degrees or 11 degrees with the vertical. This 
would seem, therefore, the extreme rotation for my eyes. 1h 
distance of the image in this case is nearly at the root of the 
nose. 

If, however, in extreme convergence, rotation on the optic 

axes takes place to the extent of 11°, this rotation ought to be 
detectable by means of ocular spectra or even by direct obser- 
vation of the eye itself. I determined to try these also. 
method of experimenting with ocular spectra is as follows: 
Standing in a somewhat obscure room, I gaze with the left eye 
(the other being shut) at a vertical crevice in a closed window 
until a distinct spectrum is obtained. Placing myself now 
opposite a vertical line on the wall of the room, with my right 
side toward the wall, I turn my head until my left eye IT (fig. 
9), looking across the root of my nose n, can see the vertical 

ec 
& 

- 

line. I now gaze at a point very near the vertical line, and by 
inclining my head to one side or the other, bring the spectru® 
exactly parallel to the vertical line. In this position, if the 
wall be at some distance from the observer, the axes of the ey® 
may be regarded as nearly parallel as Ife Ib. I now, by® 
voluntary effort, bring the point of sight along the line 1G 
nearer and nearer, until it reaches a near the root of the n0s% 
In doing so the spectrum is always seen to incline to the left 

thus | On relaxing the convergence and looking again at the 

wall, the spectrum retains its inclined position for an apprecia- 
ble time and then gradually recovers its original verticality- 
In similar experiments with the right eye the spectrum ¥ 

always seen to incline to the right thus |. 
I next tried direct observation of the eye itself. As I could 

not find any one with the necessary control over the eyes, } : | 
was compelled to make myself the subject of this observatl0® — | 
While therefore, with the right eye ca I gaze with the left 4 
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found the result precisely the same when the point of sight was at the same distance, viz: twelve inches, In the next diagram which I constructed the verticals inclined 14 degrees aud the horizontals 50 minutes, the difference being therefore 
25 minutes. In this case both seemed to combine perfectly when the point of sight was distant 75 inches, The next dia- gram tried had the verticals inclined 5° and the horizontals 3° 45’, the difference being 17 degrees. In this case both ver- ticals and horizontals combined perfectly at the distance of 
2-2 inches. I then tried one in which the verticals inclined 
10°. this case I could not make perfect coincidence of both verticals and horizontals until the difference of inclina- 
tion was made as great as 5°. The diagram used is shown 
reduced in the figure (fig, 10). The point of sight in this 

joining the optit centers, or about one-quarter inch from the root of the nose. 
I attribute these phenomena to a slight distortion of the ocular globe under the action of the oblique muscles—a dis- tortion which increases with the degree of optic convergence. e will refer to this again, 
In all the experiments described above the greatest care was taken that the visual plane should be in the primary directio0, 

1. €,, at right angles to the line of the face, and especially that 

downward 45° from its primary position, and that the rotatio® 
increased as the plane was elevated toward the eyebrows. 

7 

Toe 



ies 
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therefore various degrees of optic convergence, but always with 
the same result. There is, therefore, no rotation of my eyes 
when the plane of vision is inclined 45° downward. In con- 
tinuing the inclination still farther downward I observed a 
decided rotation of the eyes in the contrary direction, i. e., 

n 

nD 
., Inall these experiments, in order to detect the true rotation, 
1t is absolutely necessary that the median line of sight should, 

on that horizontal which passes through the small circle, for 
those above and below converge by perspective. 

* More recent experiments, just concluded, have convinced me that in my own 
°yes, if the se alte is very slight, the outward rotation does reach zero and 
may even be converted into an inward rotation, The reason is, that when my 
Mig are parallel or nearly so, elevation of the visual plane causes d ion. 

paru.ecione as stated by Meisener. In these the yes are parallel causes 
“ses, therefore, Meissner’s results on this point are entirely true. 
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In these experiments the size of the diagrams is of little 
importance. I have used them of every size from 5 by 10 

some practice, have succeeded in all except the most difficult 
of them. Their results agreed perfectly with my own, Ina 
fifth case, however, in which great difficulty was experienced 
and the results were uncertain, I was led to believe that the 
eyes in convergence rotated inward. It is not improbable, 
therefore, that normal eyes differ in this respect. ; 
We believe, therefore, that we are justified in the conclusion 

that when the cye is in its primary position and therefore 
assive, the vertical line of demarkation coincides with the 

vertical meridian and the horizontal line of demarkation with 
the horizontal meridian of the eye, and therefore these two 
lines of demarkation are at right angles to each other. But as 
soon as the eyes begin to converge, the oblique muscles (pat 
ticularly the inferior oblique) begin to act, rotating the eye 02 
the optic axis and slightly distorting its form; so that th 
vertical line of demarkation is now not only no longer coimel- 
dent with the vertical meridian but also no longer at right 
angles to the horizontal line of demarkation, Both the rota 
tion and the change in the relation of the two lines of de 
markation increases with the degree of optic convergence. Tt — 
is possible that the frequent action of the muscles distorting 
the globe of the eye may leave some permanent impress upo? 

. the form of the globe, so that even in a passive state the vert 
cal line of demarkation does not coincide perfectly with 
vertical meridian. If so, then to that extent Helmholtz’s 
principle of real and apparent vertical in the primary position 
of the eye would be true. Or to express it differently : We 
have seen that the inclination of the vertical upon the horizontal _ 
ne of demarkation decreases as the point of sight recedes ; at 1} inches it is 5°, at 2:2 inches it is 14°, at 7°5 inches #8 F 

25', and at 12 inches 20’, It is possible that even when the — 

eee 
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balance each other and there is no rotation, Below 45° the 
action of the superior oblique predominates and the eye there- 
fore rotates inward, In turning the visual plane upward and 
converging strongly, the action of the inferior oblique predomi- 
hates more and more 

apparent vertical. 2. Prof. Helmholtz’s difference is a con- 
stant one, viz, 14°; ours varies from 11° to 20’ and robably 
to zero, 3, According to Prof. Helmholtz the relation of the 
‘pparent vertical to the apparent horizontal is a constant one, 
viz: an angle of about 882° ; our experiments prove that this . 5° 

It is certain, therefore, that the law of Listing is far from 
true in strong convergence. Evidently the reason is that 

cles are used in strong convergence is easily shown as follows : 

allel with 
both eyes at the same time so as to look at this point. 
strain is experienced in producing convergence even much short 
Of this, The eyes are turned from side to side, parallel to each 

te 

The law of Donders is equally untrue for strong convergence. 
This law asserts that the position of the eye is :igorously con- 
Stant for every position of the visual line. But in the experi- 
ment represented by figure 9 the eye II, although the direction 
% its visual line is unchanged, rotates on its axis when the 
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visual line of the other eye is turned from the direction Ib to 
the direction Ia. 

of the pupil ; and it is well known that under the circum 
stances represented by the figure, the pupil of the eye II 
would contract also, although the direction of the visual line 
is unchanged. ( 

Il. The Horopter. 
If we look intently at’ any point the visual lines converge 

and meet at that point. Its image is therefore impressed on 
exactly corresponding points of the two retinee, viz: on the 

of view which coalesce at that moment, constitute the Horop- — 
ter. Of course the image of all points lying in the Horoptet 
fall on corresponding points of the retina, : 

Is the Horopter a surface or is it a line ? In either case 

the ir 
if the position of identical points of the retinee under all cl — 

is that a true theory of the Horopter can be 
nstructed ; and yet the experimental apveatigstion as usually 

from the point of sight 
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5] 14; 

sight, 
B’ will be . . If, now, while B | the sight is still fixed 

upon A, B be elevated, A 
it 

ing to Meissner, will ap- | 

dee d, ma. Pp 3 é Me: 
line WAO is, therefore, the Horopter or line of single vision. 

It is not at right angles but inclined to Pe plane of vision, 

\gain, according to Meissner, if instead of po ve ver- 
tical Yines like threads WB and OB’ (fig. 11), then OB’ will 

* i Ye: Aschiv. dea foe L. iii, p. 138 and 225. eee 
at hog oe 1864. = * Bib. Ua. Arch. des Scien., vol. iii, p. 138. 
AM. Jour, Scr.—Sgconp SERIES, VOL. XLVII, No. 140.—Mancu., 1869. y 

12 
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double at B’, the images being crossed, and approach one 
another and meet at QO, in other words, will appear thus: |” | while BW will also double at B but not cross (i. e., each ‘| | 
image will have the same name as the eye), and will be 

Lastly, if the ver- 
i seen to converge and meet at W thus 

cross one another like 
Meissner accounts for these phenomena by supposing that, in 

converging the optic axis, the eyes rotate on the optic axis out- 
ward so that the vertical lines of demarkation CD no longer 
coincide perfect!y with the vertical meridians AB (fig. 12,) as 

they do when the eyes are 
in + rimary direction 
(the axis parallel) but cross 

tical line pass through the point of sight A, the images will | 
ike an X. ; 

12,) which therefore no longer coincides wi 

clination to the visual plane, as the convergence of the os ie creases. 3. That in turning the visual plane downward, 
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the inclination of the horopteric line with that plane becomes 
ess and less, until at 45° downward it becomes perpendicular 
and therefore the Horopter again expands into a plane at right 
angles to the median line of sight. 4. That in raising the 
visual plane upward toward the eyebrows, the inclination of 
the Horopter to the visual plane increases. 

e have given Meissner’s investigations more in detail, 
because by entirely different methods we have confirmed al- 
most all of them. 
_Claparéde by similar experiments fails to confirm the conclu- 

sions of Meissner and therefore rejects them. He concludes, 
from his own experiments and partly from calculation, 4 et n nw 

cam = fa") oe: a La} °o io | ct @ | ee wm & m2 o 
bh w 

Words, he believes that the horop- 
ter is a surface which contains the 
horopteric vertical BAB’ fig. 13) 

the horopteric circle OAO of 
Prévost, and that in addition the 
Surface j 

- 

urth 
oy the fact that, while the point 
0 
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middle plane of the head as in the primary visual plane, the 
Horopter is the circle just described [Prévost’s horopterie 
circle] and a straight line going through that point [direction 
not stated].” 

“There is but one case in which the Horopter is reallya > 
plane, viz: when the point of convergence is in the middle | 
plane of the head and at an infinite distance. Then the Ho fF 
ropter is a plane parallel to the visual plane and beneath it, at | a certain distance which depends upon the angle between the | really and apparently vertical meridians, but which is nearl 
as great as the distance of the feet of the observer from his 
eyes when he is standing. Therefore, when we look at a point 
on the horizon, the Horopter is the ground on which we stand. 
2 When we look at the ground on which we stand at any po 
equally distant from both eyes, the Horopter is not a plane, 
but the straight line which ‘is one of its. parts coincides com- pletely with the horizontal plane on which we stand.” 

point of sight is at considerable distance and in which, there fore, the rotation of the eye is very small. I am not able? 
test all of Prof. Helmholtz’s conclusions by calculations based 

of 23° with each other or of 1}° with the vertical, they be 
intersect each other at the distance of about five fect below 7) 
eyes or about the feet of the observer standing erect. Now} 
: these two lines be placed thus \/ before the observer whos? 

scopic combination would be a line lying al he ground . 

_ the horopteric plane would be greater. We have already sh 
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that if there be any such difference in our own eyes, it cannot 
be more than 10’ ; in this case the horopteric plane would be 
at least 35-40 feet below the eyes. But Prof. Helmholtz 
takes no account of rotation of the eyes on the optic axes, 
hich greatly affects the form and position of the Horopter 

when the point of sight is near ; and we believe that it is only 
when the point of sight is near, that the form and position of 
the Horopter is of any practical importance in vision, for it is 
only then that the doubling of images lying out of the Horop- 
ter is perceptible. 

Tt has been with much hesitation that I have ventured to 
criticise the conclusions of so distinguished a physicist. My 
ability to do so, if well founded, I attribute entirely to a facil- 
ity in the use of the eyes such as I have never seen equalled in 
the case of any other person. 

Although, I believe, Meissner has arrived at truer results 
than any one who has yet written on this subject ; yet I think 
his method very unsatisfactory. I have wondered at the skill 

_ and patience which could attain such true results by such im- 
perfect methods. I have tried Meissner’s experiments Rhone 

h other or not; and in his second experiment with the 

“nnot be vertical but inclined to the visual plane. hon 
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is the result of horizontal displacement of the two images in 
opposite directions, and therefore the two images may be brought 
together by bringing the doubled portion of the vertical line 

rotation on the optic axes. But I have also proved this by 
direct experiment. 

If two lines, one white on black and the other black on 
white (fig. 14) be drawn at an angle of 13 degrees with the 

14, 

are brought in perfect coincidence. The accom- 
panying figure (fig. 15) in which OO are the 
eyes, A the point of sight, aH, aH and a'H, 
a'H’ are the lines in the two positions, will ex- 

place in each case. The 
| Horopter. This experiment is difficult to pe 

mine the inclination of the horopteric line for different degrees” 
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of convergence, i. e., for different distances of the point of sight. 
Theresultsofthese — - 15. 
calculations were 
not entirely satis- 
factory. I had ex- 
pected from Meiss- 
ner’s results that 
there would be 
found a progressive 
increase as the dis- 

ce decreased. 
But I could not be 
sure from my cal- 

inclination of the vertica 
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increases or decreases with distance would depend upon the law 
of increase of rotation with increasing convergence. If it in- 
creases with distance then it is possible that when we look at 
the ground before us the Horopter may be a line lying along 
the ground, as maintained by Helmholtz. 

I next tried the same experiments with the eyes inclined 

et forward. T conclude therefore that in this posi 
tion ae horopteric line inclines less to the visual plane than it~ 

t cannot fall on correspon ct wheres the 
two retinee. AS to the form of this surface, I sss — une- 
qual to th ditse 
mentai investigation presents , 1 believe, es diffic 
— have seen that the eye in convergence rotates on the OP or 

The question naturally occurs, is this rotation to be 
here in the light of an imperfection, of the instrument cf 
which there are several examples in the structure and mecbal- — 
ism of the eye,) and should the a of Listing be regarded % — 

ted in note gave In my 0W2 sone total terett sala meaner seta 
ual plane, becomes zero, ei even is converted into an snward rotation; 1? 

inclination of the Horopter, Sette a decreases, Sectias' icular and vee 
” ; a Ir a the outward rotation Pencreance wiatee 

; in this case, tame Sadicntoes ion 0 Horopter 
as stated by Meissner, sere — 
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the ideal of ocular motion, though an ideal seldom or never re- 
alized in nature; or does the rotation of the eye subserve some 

Conclusions. 

_ The most important conclusions arrived at in this paper 
_ May be briefly summed up as follows. 

1. The axial and focal adjustments of the eye are not so in- 
_ Separably associated as is generally supposed ; but on the con- 

when distinctness of vision requires it they may be com- 
pletely dissociated.* 
., 2. In this dissociation, the contraction of the pupil associates 
itself with the focal in preference to the axial adjustment. 
3. In optic convergence there is a rotation of both eyes on 

optic axes outward ; and this rotation increases with the de- 
gree of convergence. : 
4 In inclining the visual plane downward the rotation of 

eyes for the same degree of convergence , unt 
When the visual plane is inclined 45° downward the rotation 

omes zero for all degrees of convergence. Below the incli- 

hation of 45° the rotation is inward. In turning the eyes 

hia except in cases of strong convergence, the rotation 

decreases slightly but does not reach zero ;} im strong con- 
vergence it increases as stated by Meissner. 
. 5. Besides the rotation produced by optic convergence there 

18 also a decided inclination of the vertical line of demarkation 
Upon the horizontal line of demarkation, frag ve -bae re 

‘Ae degree of convergence. This change in the relation or these 

two lines is probably tie result of distortion of the ocular globe. 

* While these pages were passing through the press, I discovered that in this fs 
Conclusion nee Donders aid others’ “All ious experi- 

, mes however, were a By men of glasses. Mine were "made with the 

t See this statement modified in note on p. 165. 

— 

“9 ee age 
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spectroscope showed only faint traces of the other metals of the 
alkaline group. : 

he crude salt was dissolved in a large quantity of water to 
which some chlorhydric acid was added and the solution evapo- 
rated until crystals began to form on the surface of the liquid. 
It was then allowed to cool and the resulting crystals filtered off, 
washed with chlorhydric acid and dried. They were then found 
to be entirely free from even traces of the other alkalies. Two 

_ Separate portions of the crystals were weighed out and treated 
} with dilute nitric acid, which on boiling precipitated the tin 
} completely as Sn0,; this was filtered off and the chlorine deter- 

_ mimed as chlorid of silver. In the first analysis 4105 gram 
| of the salt gave -1004 grams of Sn@, and ‘5844 grams of AgCl. 
= Inthe second, -4767 grams gave ‘1169 grams of Sn, and ‘6727 

grams of AgCl or in per cent— 
L ge Calculated. 

Cl 35°22 34°91 35°84 
Sn 18°12 18°18 19:49 
Cs by dif. 46°66 46°91 44°67 

4 This it will be seen corresponds very nearly to the formula 

f 520s, Cl,, so that the salt is analogous to the well known pla- 
+ co aaa PtCs,Cl,. Like this it crystallizes in the regular BF system 

Tn order to ascertain whether the salt might be made use of 
for detecting cesium in minerals, three or four grams of Hebron 
epidolite were fused with about their own weight of carbonate 
of soda and treated with HCl to remove the silica. To the 

; Preparing th ot eee Zz be 

tation of the metal in the form of chloro-stannate appears to “ 

Cambridge, Dec. 31st, 1868. 
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Art. XIII.—Upon the Atomic Volumes of Liquids ; by 
Frank WiecLeswortu Cuarke, §.B. 

ined by comparing them. ‘ 
Of the relations existing between the vapor volumes of dif 

atomic volumes. However, I will state as briefly as possible | the leading results I have obtained by their comparison, but, . Jose still at work upon the subject, I shall not enter into 
etai 
In any homologous series of liquid compounds, the first } member of the series possesses a higher vapor volume than the — 

first and second members of a series is greater than the differ 

calculate the number of volumes of vapor actually formed @ 

is not sufficient to counterbalance th 
Since, however, the differe es 
constantly dimirishing a8 ¥° 
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ascend in any series, it seems almost certain that there must 
be a point at which the increase in the boiling points will over- 
come the decrease in the vapor volumes, and therefore the 
amounts of vapor formed by the members of the series at their 
boiling points must begin to increase with every step upward. 
T have as yet found no such point, however, in any series upon 
which I have calculated. 

iain tetris 

——wae 

vapor volumes are calculated from the specific gravities of 
liquids at 0°, while the atomic volumes are referred to the boil- 
ing points, and therefore an exact inverse ratio would be very 
improbable. 

correction the list stands as follows, Hydrogen 55, chlorine 

gg “Atnalon der Chemie und Pharmacie,” xevi, 153 ond 203, xevii, 314 xevit, 

hee sulphur, and carbon, have since been doubled. With 



equal to that of cenanthic acid.’ The calculated atomic vor 
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22:8, bromine 27°8, iodine 37:5. Oxygen, in the radical 122, 
out of the radical 78. Sulphur, out of the radical 22:6, in the | 
radical 28°6. Nitrogen, in compounds of the ammonia type23, | 
in hyponitric acid 8°6, and in cyanogen 17. Carbon 11, Be | 
sides these he also determined experimentally the atomic vol- 4 
umes of the following compounds, some of which are amended [- 
to suit the new atomic weights. - 

s I shall show hereafter, tin stands by itself, having an 
atomic volume different from either silicon or titanium. ore- 
over, the fact that the atomic weights of silicon and titanium — 
are nearer together than those of titanium and tin, goes t0 
ues that if titanium be classed with either, it should be with | 

con. 
As I previously stated, whenever two liquids have equal 

vapor volumes their atomic volumes also are equal, or neariy 80. 
or instance, the various isomeric ethers formed by the homologues of formic acid with the methyl series of hydrocat- 

bons, (ethyl acetate, formate, &c.,) have both equal atomic vol- 
ts and vapor volumes, and so on with all strictly isomer¢ — 

natures, benzol, butyronitrile, and bromid of ethylene, mee the vapor volume 257. Their atomic volumes. calculated by — 
Kopp’s method, are respectively 99, 99-5, and 99-6. Ico 
ci 

mon. a 
uppose now we wish to determine the atomic volume of any — 

element in its liquid compounds,—boron, for example. The — 

ber 258. Triethyl boron, C,H, ,B, has the vapor volume 157, 
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ume of the acid is 174. This, then, is also the atomic volume 
of triethyl boron, and, subtracting from it the atomic volume of 
C,H, ,, we have left for that of boron the number 25°5, closely 
agreeing with the result obtained from the bromid. But we do 

The chlorids of these three elements have respectively the 
vapor volumes 257, 262, and 252. The bromids of boron an 
phosphorus have respectively 239 and 241. Triethyl boron, 
ttethyl phosphine, and triethyl arsine have the vapor volumes 
157, 154, and 159, and triethyl phosphate and triethyl arsenate 
have 132 and 130. ; 
Kopp, from the chlorids, found the atomic volumes of phos- 

phorus and arsenic to be probably equal. e comparison of 
these vapor volumes confirms this view, and adds boron as also 
possessing the same atomic volume as phosphorus and arsenic. 

-_ To make this still more certain I have calculated the atomic } Volumes of these elements from the vapor volumes of their com- 
pounds, in the manner already described. 

Por boron I have made calculations from eleven compounds, 

Ton in its liquid compounds, the numbers 30°9, 25°8, 25°5, 

os 26-1, 19°7, 25:3, 31-9, 24:1, and 19:9. The average 

Although there are yery great variations between these 

: different numbers, it will be seen hereafter that the averages 

_— obtained by this method agree closely with the numbers foun 
by ac experiment. : 

_ _, The atomic volume of phosphorus I have calculated in a 
: manner in eleven of its liquid compounds, exclusive of 

} =the chlorid and bromid. I include Kopp’s numbers for these 

4 last, however, for the sake of completeness in making up the 

Mle acid, triethyl phosphate, tetreth 1 pyrop! osphate, and 

& Ens all atts chlorophosphites. fi these, giving 
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Kopp’s numbers for the first two, the atomic volume of phospho 
rus is found respectively as follows: 25°5, 25-2, 26-2, 25°8, 224, 
25°5, 26°1, 23°2, 29°3, 32°3, 27:1, 27-1, and 19-7. The average 
of these, 25:8, agrees very closely with Kopp’s numbers, and 
varies only 0:4 from the average obtained for boron. 7 

he atomic volume of arsenic I have deduced from the vapor — 
volumes of three of its compounds exclusive of the chlorid 
In the chlorid the element has the atomic volume 26°4, (Kopp) 
and in triethyl arsine, triethyl arsenite, and triethyl arsenate, 1 — 
obtain the numbers 25°5, 2u°7, and 292. The average of all 
four numbers is 26°9. 

we get the number 25°8. To these three elements we can prob- 
ably add vanadium, which Roscoe has shown belongs m the 
same group. There is but one liquid compound of this metal 
for which I had data to calculate from,—the oxychlorid, Rot 
coe’s “vanadyl trichlorid,” VOCI,. Calculating its vap% 
volume, and thence the atomic volume of vanadium, I tained : 
fhe number 27.4. 4 
It will be seen that a number of compounds of boron, phot 

phorus, and arsenic gave higher results than this, and therefor, 
for a single compound, this number seems close enough to that 
found for the other three elements, to be classed with the — 
This view is somewhat strengthened by the fact that the atom? | 
weight of vanadium is intermediate between those of phosph 
rus and arsenic. 

ume of antimony from these, we get the numbers 329 and 

_ 83-4, In addition to these I have determined from their val" | 

ly : 
bers 33°3, 32°1, 32°9, and 35°9. Adding in these wl 
numbers from the chlorid and bromid of the metal, We 

In the case of bismuth there is but one liquid compoun® | 
which I had the necessary data, Triethyl Tsonthi has 

vapor volume 138, while triethyl stibine has the number _ 
These are so near together that it seems probable that bis™ 
m its — compounds has the same atomic volume as ae 
a ut more data are needed to decide this point 

. 
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In the case of silicon, thanks to the labors of Friedel, Crafts, 
and Ladenburg, materials were more abundant. Apart from 
the chlorid and bromid, whose atomic volumes were determined 
y Kopp, I have calculated the vapor volumes of sixteen liquid 

compounds of silicon, and thence the atomic volume of silicon 
itself. These compounds are tetramethyl, tetrethyl, and tetra- 

pounds. The atomic volume of titanium, as deduced from 
that of the chlorid, as determined by Kopp, is 34:8. Further 

This gave for tin the number 402. The vapor volume of 
the same compound gave as the atomic volume of tin, the 

40- 

Owing nine compounds containing this metal. Stanntetre- 
thy), stanndimethyl diethyl, stanndiethyl, stannethyl trimethyl, 
the chlorid, bromid, and iodid of stanntriethyl, and the iodids 
of stanntrimethy] and stanndimethyl. From the vapor volumes 
of these liquids I have obtained respectively as the atomic vol- 
ume of tin the numbers 46°5, 42°0, 39°3, 44:0, 57:7, 42°1, 41-0, 
418, and 44-0, Including the number deduced from the chlo- 
ud of tin, we get as the average 41:8, the atomic volume of tin 
in its liquid compounds. 

‘n the case of zinc there were but three liquid compounds for 
Which I was able to calculate the vapor volumes. _ These were 
“inc ethyl, zinc methyl, and zine amyl. The atomic volume of 

| “uc, deduced from their vapor volumes, I obtained respectively 
88 23:2, 242, and 23-2. The average is 23°6. 

| , Of liquids containing selenium I have the vapor volumes of 

} but two,—the oxychlorid, SeOCI,, and monohydrated_selenic 
_ The latter of these, however, has never been k 

Jour. Sct.- -Seconp Serres, Vow. XLVI, No. 140.—Mancu, 1869. — 

13 os 
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free from an excess of water, the strongest containing only 
about 97 per cent of monohydrate ; and therefore its atomic 
volume, as deduced from its vapor volume, is undoubtedly a 
trifle too low. Be that as it may, however, in these two com- 
pounds I obtained as the atomic volume of selenium the num- 
bers 24°7 and 21:8, the mean being 23:2. This is only 06 
greater than the number given by Kopp as the lower atomic vol- 
ume of sulphur, and, therefore, taking into account that sul- 
phur and selenium in the solid condition have equal atomic vol- 
umes, it seems almost certain that the same equality holds true 
in their liquid compounds. 

I determined the vapor volumes of two lead compounds, lead 
tetrethyl and lead triethyl, but, to my great surprise I obtained 
the same number for both. This isso anomalous that I am 
inclined to think either that there is an error in the numbers 
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For instance, Kopp’s earlier experiments upon a small number 
of liquids gave him the number 4°7 as the atomic volume of car- 

n (C=6), but, upon examining a larger number of com- 
pounds he obtained the number 5°5. Doubling these to agree 
with the modern atomic weight of carbon, and we have a differ- 
ence of 16. Therefore my results in the cases of the elements 
above named are useful as confirmatory of Kopp’s. My deter- 
minations for boron, bismuth, vanadium, selenium, and zine, 
Owever, are entirely new. 
The atomic volume of mercury at its boiling point I have 

calculated directly from the metal itself, by the data furnished 
by Regnault, According to this chemist, the specific gravity 
of mercury at 0° is 13°5959, its boiling point is 350°, and one volume of’ the metal at 0° becomes at 350°, 1:065743 volumes. 
F rom these data I find the specific gravity of mercury at its 
boiling point to be 127572, and dividing the atomic weight by 
this number I get 15°68 as the atomic volume. 

It will be seen here that I assume that mercury when free has 
the same atomic volume as when combined. This appears true 
for bromine, ammonia, cyanogen, and hyponitric acid, accord- 
ing to Kopp’s determinations, and therefore it seems allowable 
to regard mercury as following the same rule. Possibly this 
metal may have more than one atomic volume, like oxygen, 

i Having now the atomic volumes of twenty elements in their 
‘quid compounds at their boiling points, we may proceed to 

umes of compounds by Schréder and Kopp I shall have noth- 
ng to say, since more important relations between the elements 
seem to exist, 

ydrogen, having in liquids the atomic volume 5°5, is most 
readily substituted, atom for atom, by chlorine, bromine, iodine, 
Ko hyponitric acid. These have ee according to 
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0-8, and the third by 1-0 from multiples of the same. Now 
since Kopp does not claim rigid accuracy for his numbers, per- 
haps we may be justified in altering these to multiples of 5°. 
Then for chlorine, bromine, and iodine we shall have the atomic 
volumes 22, 27-5, and 38:5. The last of these, it will be seen, 
is the same number which I deduced from the vapor volumes of 
nine compounds of iodine. The lower number was deduced 
from only three compounds,—the iodids of methyl, ethyl, and 
amyl, whose atomic volumes were determined by actual experi- 
ment. The atomic volume of iodid of methyl, according to 
Kopp, is from 65:4 to 68:3, that of iodid of ethyl from 85:9 to 
86-4, and that of the amyl compound from 152°5 to 1588. If 
now we calculate the atomic volumes of these three compounds, 
we shall find that if we regard iodine as having the atomic vol- 
ume 37'5, we shall get a better agreement with the numbers 
found for the second of these compounds than if we ascribe to 
this element the value 38-5; but in the first and third cases, 
although the lower value for iodine agrees best with the lower 
of the two numbers between which the atomic volume of each 
compound varies, the value 38:5 agrees more nearly with them 

than between those numbers. In other words, we shall get a 
closer agreement with the results of experiment, if we ascribe 
to iodine the atomic volume 38:5, than if we give it the lower 
number obtained by Kopp. 7 

The atomic volumes of seventeen organic liquids containing 
chlorine, have been determined by Kopp. When two values 

Let us now examine some other groups of elements in a sur 
lar manner, 

Since hyponitric acid, replacing as it does, hydrogen atom 
for atom, Se: an atomic volume an exact multiple of a 

e nitrogen group. According to Kopp, nitrogen has 
three atomic volumes ; in eae 23° in Ses sonstiik acid 8'6, and in cyanogen, 17-0, | . i 
_ If now we alter the first to 2-15, and the third to 17°2, lea 
ing the second (our starti point) as it is, then the second be comes exactly four times the first, and the third just twice the 

gen, let us take this compound as our starti9g =f 
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as the atomic volume. This is exactly three times 8°6, our 
starting point for this group. The number obtained for anti- 

mony, 33°3, it will be seen lacks 1-1 of a multiple of 8°6. But 
of the six compounds of antimony from which I calculated, 
two contain chlorine, and two bromine. 

n my calculation I employed Kopp’s values for those ele- 
ments. If, however, the altered numbers are the true atomic 
volumes of chlorine and bromine, then we must re-calculate the 
atomic volume of antimony. Doing this, using the altered 
values for chlorine and bromine, we obtain as the atomic vol- 
ume of antimony, the number 34:2. If we take the atomic 
volumes actually found for the chlorid and bromid of anti- 
mony, and from them determine the value of antimony, using 
the new numbers for chlorine and bromine, we obtain a mean 

of 345, 34-4 is just four times §°6! This seems to lend ad- 
ditional strength to the idea that the chlorine group of ele- 
ments have atomic volumes which are multiples by whole num- 
bers of that of hydrogen. 

f, however, we re-calculate the atomic volume of antimony 
on the basis of new values for chlorine and bromine (iodine also, 
Whenever necessary), we must do the same for boron and the 
elements classed with it. Doing this, we obtain the number 
“x - variation of only 0-6 from the multiple of 8 6 previously 
ound, 
In making these corrections it must be borne in mind that 

Whenever the atomic volume of an element is deduced from the 

Passing now to the oxygen oup, we have two atomic vol- 
We hia Shs Between these 

Vv 
‘etween these two I have found no relation, but the lower one 

varies only 0-8 from three times 7°8. For selenium I obtained 
the number 23:2, only 0-2 less than the same multiple ot 78. 

Hence it seems very probable that the true lower atomic vol- 
ume for sulphur and selenium is 23°4 
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I have found no relation, however, between the higher atomic 
volumes of oxygen and sulphur, 

more group remains, that of tetratomic elements, Of 
these, carbon, as determined by Ko p, has the atomic volume 
11. For silicon I obtained the number 33:1, almost exactly three times 11. Altering this, as in the case of antimony, to agree with the altered atomic. volumes for chlorine, bromine, 
and iodine, we get 33°7, still near enough to 33 to be regarded as following the usual rule. d n the case of tin we meet the first and only obstacle to this 
Tule in the list of elements whose atomic volumes have beet determined. For this metal I obtained by means of the vapor 
volumes of ten of its compounds, the atomic volume 418 
Corrected for chlorine, bromine, and iodine, it stands 415, the nearest multiple of 11 to this being 44. Therefore either tin 
is an exception to the generality of cases, or else my dete! 
mination of its atomic volume is incorrect. 

For the chlorid of tin, the atomic volume found was 1314 
If we regard chlorine as possessing the atomic volume 22, then tin in this compound has the value 43-4. Also from the vapot volume of stanntrimethylethyl I obtained the number 440 a8 the atomic volume of tin. Therefore it is not unlikely that 4 
more accurate investigation will decide the atomic volume 
this metal in its liquid compounds to be 44, but for the present 

t 

and the variations between his own earlier and later results for 
carbon, seem to render such alterations as I have made, me’ 

a 
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forty-five compounds containing them, it will be seen I have 
not changed at all. His numbers for chlorine, bromine, iodine, 
and sulphur, however, which I have altered the most, were 
obtained from a comparatively small number of compounds 
containing them. 

my alterations be accepted, and also my new determina- 
tions, then the list of the atomic volumes of elements in their 
iquid compounds at their boiling points will stand as follows. 
Hydrogen 5'5, chlorine 22-0, bromine 27°5, iodine 38-5, oxygen 
78 and 122, sulphur 23-4 and 28°6, selenium 23-4, mercury 
15°6, zine 23°4, nitrogen 2°15, 8-6, and 17-2, boron, phosphorus, 
vanadium, and arsenic 25°8, antimony, and possibly also bis- 
muth 34:4, carbon 11-0, silicon, and titanium 33-0, tin, doubt- 
ful, either 41‘5 or 44:0, probably the latter, 
Note—For the benefit of any who may wish to consult the authorities upon the 

Subject of atomic volumes, I will state that, apart from Kopp’s original articles, 
Previously referred to, the bes 8 e been able are in the fol 
lowing works. ‘‘ Watts’ Dictionary,” vol. 1, article “ Atomic Volume.” Kekule's 
‘Le h der Organischen Chemie,” vol. 1, an , Kopp, and Zamminer’s hrbue’ 
“Lehrbuch der Physikalischen und Theoretischen Chemie. 

Arr. XIV.—On the Occultator ; by Prof. Lewis R. Grenrs, 
ee Astronomy, &c., in College of Charleston, Charleston, 

In the years 1848-1854, I was much engaged in observing 
Sccultations of fixed stars by the moon, and as a means of ob- 
taining the approximate times of disappearance and reappear- 
ance with less labor than by calculation, I devised and con- 
structed, in 1849 or 1850, an instrument for that purpose, to 
Which I gave no special name, This instrument is still in my 
Possession, but not in use, as certain parts, presently to be men- 
Honed, have deteriorated with the lapse of time. 
. The Rev. Thomas Hill, of Cambridge, Mass., has published 
in the Nov. number of this Journal, a description and figure of 
an instrument for the same purpose, invented by him in 1842, 
and called by him the occultator. As the two instruments 

have the same end in view, there is a general agreement in 

plan, but the details differ. Mine is founded on the well 
Wh method of orthographic projection usually adopted in 

Projecting eclipses and occultations, and I have published no 

‘scription of it, nor do I propose doing so at the present time; 
but I wish to mention now, the devices I adopted to overcome 

certain difficulties which present th | 
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. a few inches square, having two lines traced on it with a writ- 

place of observation, until by the eye placed above that point 
and close to it its image is seen to coincide with the interse- 

anc’ again reappear, as in an occultation. The use of the mi- 
pice ration gives the best results, as the eye cannot the? 
fail to be in the proper position above the point indicating the place of observation, 
_ 1 use the same method for adjusting in position a 

the chart, and this parallelism I test b the projections of a certain point in t i tant inclined positions of the 
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Art. XV.—On the wave lengths of the Spectral Lines of ‘the 
Elements ; by Wotcorr Gress, M.D., Rumford Professor in 
Harvard University. Read before the National Academy of 
Sciences, Aug. 16, 1867. 

In 
1864, M 
positions of a number of spectral lines. The scale selected 

accuracy it seemed to be desirable to extract from them all the 
information which they were capable of giving. For this pu 
ose I have endeavored to determine the wave length of 
ne with as much precision as the present state of science pe 

mits, and in this manner to form tables which might enable 
me to determine whether the spectral lines are distributed alc 
cording to definite laws, and if so, whether they can be consid- 
ered as particular cases of the general principle of interfer 
ences, 

° 

fied with particular elements and expressed in ten-millionths 
of a Paris inch. These were reduced to millionths of a milli 

Oxygen 32 Thallium 16 Mercury a4 Hydrogen 1 Silver 18 Cobalt bee Nitrogen 74 Tellurium 44 Arsenic 31 
lum 9 Tin 18 ea Potassium 15 Tron 102 8 ium 3 Cadmium 15 Chromium 64 Calcium —_50 Antimony 67 smiu 18 

x 1 Gold Palladium 
Strontium 71 Bismuth 44 Platinum =? Manganese 46 

that I have reduced them in m of a normal map of the solar Spectrum.* Thatis, I have take ngth of the more refrangible line of D, as ee | trom, instead of 588-8, which 18" | 
* This Journal, II, yol. xiii, p. 1, Jan., 1867. ft 
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. Huggins’s scale between 589°5, or C, and 4671, which lies 

about half way between Gand H. Of the correctness of the 
identification of the lines I shall be able I think to furnish sat- 

f. 

tained, 
_ In this table the column H gives the scale-number of the 

line ; 4 the wave length.as observed, #’ the wave length as oar 

culated by the formula obtained, 4 the difference between the 

observed ‘and calculated wave-lengths, a: 

for each group of data. The wave-lengths mark f are 

of Ditscheiner ; the others are given by Angstrom. 
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Tasriez I, 
7 € x! 

589°5 + 656°65 65656 +0-09 1600 52732 527°34 612 + 652-07 652-25 —0-18 1645 523-69 523-71 
623 + 650°03 660°14 —0-1] 1708 518-79 518-79 
709 + 634-23 634-03 0-20 172 66 517-65 172 + 62359 62339 +-0-20 2036 + 49611 496-05 795 + 619°60 619:°90 —0-30 2 492-23 492°3 813 + 617-48 617°39 +40-09 2 489°50 489-45 
818 ¢ 616-71 61671 0°00+40°18 2200 486-52 48652 0-00 +0-04 
813 + 61748 617-42 +0-06 2147 48950 48951 —0-01 818 + 616-71 616-76 -0-05 2172 + 488-18 48811 +0-07 
843 + 612-75 61281 —0-06 ne 2 48659 —0-07 856 + 610°80 610-73 +0-07 2236 + 48463 484° —001 939 + 598-12 598-13 —0-01 2315 + 480°56 480°55 +0°01 +004 1000 + 590°07 590-06 +0-01 9936+ 484-63. 46491 oes 1005 + 58943 589-45 —0-02 + 0-04 2 an = 2315 + 480°56 480°26 +0°30 1000 = 590-04 590°04 ~— 0-00 2785 «=6457°75 =9457°74 +0°01 

1005 = 89-43 689-45 ~—0-02 3272 440°81 440-33 +0-02 
1236 561°99 562:00 —0-01 3341 43863 438-67 -0- 1247 560°70 560°65 +4-0-05 3597 431-°03 431:04 —0-01 £018 1251 560-26 §60°22 +.0-04 : 
ioe ee sat ees 438-69 co08 1413 + 543: . : ra PPAR ET, 64930. 4-007 £0 06 3532 432-78 432-81 —0-03 1413 ¢ 54337 54344 —0-07 3597 431°03 431:00 0-03 1422 542-33 542-91 —0-08 3728 427-45 42746 —001 1445 ie 54109 —0-14 3773. 42626 426-28 —0-02 +004 148] + 537-55 637-42 +10-13 
153 533°16 533°18 2 aes 3597 43103 430°97 +0°06 
1545 532-00 ee —O-01 3728 427-45 427°45 0-00 15383 528-73 528-6 : 3773 §=42626 426:29 —0-03 a +0-04 ; : 1600 527-32 527-25 +0-07 ee eat eee 

4267 414°71 Hae Beh 
*, 0 . is 

4st 406-59 406-61 0-12-4006 
The method of interpolation employed was that first given by Cauchy* and afterward reduced to a practical form by M. 

Yvon Villarceau, in the Connaissance des Temps for 1852. 
in my recent Geet of Kirchhoff’s scale, I employed only expressions of the f 

has igs i é&e. 
these being found to to give an he ge ange within the limits 
of the Probable errors of observ 

able IT, gives the values of is “constants, a, b, ¢, and d, as deduced ion the data given in Table I. 
In this table H is the initi tial and H’ the terminal point of Mr. Huggins’s scale in each group of data employed for discussio® For easy use in calculation it is is more convenient to transfer #2 _ and Secon points, so as to make each parabolic curv 

Caleul Differentiel t de Calcul Integral. Tome I*, 513. 5 rein tocmck Two 1868, vol. xly, ia 
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begin and end with a multiple of ten upon the scale. This has 
been done in Table III.* 

Taste IL 

H H’ b ¢ d 
589°5 818 656°5589 —19°0571 —0'4300 04984 
800 1018 619°548 —15°6660 - 03960 +0°4264 

0 1413 589-9750 —12°5440 +0-2369 +0-0165 
1413 1600 543-5600 — 78810 —0°8653 +0°2469 
1600 2200 527°3240 81670 OG OOTG oa ce 
2147 2315 489-5078 — 5°6093 “bap iGo) ea 
2230 3597 485°2950 — 6°1092 +0-2398 061 
3272 3773 098 — 3°3028 +0°1019 0°0043 
3597 4671 430-9556 a 9°7232 A 0OERS "  onenka 

TABLE IIL. 

H H’ b c d 
590 800 656-4 4637 —19°0614 —0 4225 10-4984 
800 1000 619°5488 — 15-6660 —0°3960 04264 

1000 1410 589-9750 —12°5440 +0:2369 -+0°0165 
1410 1600 543°795 — 78284 —0°8875 +0°2469 

2200 527°3240 81670 pPORTG 8 Eek. 

2200 2310 486°5804 — 54374 oe ee 
2310 3270 480°5580 — 5°7372 +0°2252 —0-0 
3270 3770 440°8759 — 3°3069 +0-1022 00043 
3770 4670 426 eons — 2°5734 ae has. 2 exe cc 

a be compared with those given in my paper on the a 

ment of Rete ths by the method of comparison in 

which Kirchhoff’s scale is subjected to a similar treatment, = 

Pe. required. In two cases a 8 line represents the ob- 

Pog best, the probable error is however unusually 

large. In the case of Mr. eases’ scale, on the other hand, 

pe robable error for each group appears to be much within 

mits of the errors of observation. In the 6th and 7th 

eee of data discussed in the eg paper, the sehen be- 
an | co 

not large, the curves here approac 
greater reoularity or relatively | lower order of the curves in the 

case of Mr. Hugeins’s scale arises doubtless from the fact that 

the prisms employed were, — whole series of observa- 

tions, in a constant position, which was not the case case with 

Kirehh hhoff’s apparatus. 4 

i Table ILI for computing wave-lengths th
e value 

a oe Wa subtract trecting the — il number in column 1 from the scale num- 
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By means of Table III the wave lengths of all the lines 
upon Mr. Huggins’s scale between 
have been computed. Thes 
however not followed the order adopted b 
have put near each other as far as possible those clei which 
form members of natural groups. 

C and scale-number 
ese are given in ioe I T have 

uggins, but 

Taste IV.* 

NITROGEN. H A a H vt 
H 2 2205 5 486°18 2181 5 487-56 1169 2 569°46 8 

6295 ¢ 649°08 2221 3 485°30 2213 3 485-74 1174 1 66890 8 
807 9 618'45h.d 2305 ¢ 480°84 2502 7 47033 n 1746 1 515900 
959 4 595°33 2336 1 479-08 9512 7 469°84 n 1753 5 515370 
967 ¢ 594°26 2350 7 478-29 2563 5 467-38 n 1991 498°87h 
975 4 593-20 2 9 463°78d 2597 5 465°82 n 
978 1 592-80 2669 3 462°60 2626 2 464°5 THALLIUM. 

1100 5 677°53 2689 1 461°74 2642 2 463-78 d a 
1118 4 575°37 2707 1 460°97 2748 1 459-27 596 4 655°32 8 
1135 ¢ 673°37 2722 1-5 460°35 2766 1 458°54 %68 1 62401 b 
1150 9 571°64 2738 1-5 459°68 3086 44675 h 921 2 600768 
1171 1 569°24 56 454-96 3238 1 445-03 n 960 6 595208 
1177 3 568°55 2904) 453°15h 3241 1 441-75 n 1055 2 583-028 
1180 1 568°21 rs 450'46h 3395 1 48685 n 1099 5 577652 
1187 7 567: 3009 1 449°37 3456 2 435°00 n 1366 1 549°07 8 
1294 » 555°56 3011 1 44931 3560 1 431-95n.d 1505 9 535648 
1302 5 554-71 3056 «= 447°76h «0938710 «42787 Hh «1747 4 51592 
1310 1-5 553°85 31 444°83d 4059 1 419-29 1851 4 50827 2 
131455 553°37 3174) 443-86h 87 1 418-65 1885 1 50591 8 
1319 9 552-91 ais 442-43h 4232 41543 1999 2 49836 b 
1349 1-2 549-7: 3292 440/11 a 2 412-01 2146 2 495-448 
1366 1 548-04 3456 99 4615 1 40782 n 2379 2 476700 
1383 5 3 386 423'99h 4639 1 40731 n 37 4 47361 2 
1394 7 545-43 3991 420°90h 3 3 4110162 
1502 2 53681 4145 417-34 Potassium. 
1516 2 5345 4263 414-75 n LitatuM. 
1537 2 53269 4330 413:34h 727 5 630°85.s a 
1713. «618-39h 4473 «= 410-45 n S40 - > or 856 3 61073 § 
1718 51801h 4505 1 40982 n ,ftn PBIB S 9013 2 bert 
Ft, tere rental Seger ae a ee 

& 
1900 3 504-88 073 15 580°80 n SILVER. 

1941 5 602-12 OxYGeEn. 2200, & 4581 690 2 63748 
1951 5 501-46 H S325 F 25806 S -- 1gg. 5 CORE 
106s SUE. gor s Giedsha come came 809 5 sue 
1967 y 500-42 1699 3 51947408 22 41877 n 1031 a 58003 5 
1978 5 499-71 1737 3 516:57% Soprum. 1207 5 56519 2 
1990 3.498°94 2043 5 495-61 H a 1223 4 563°42 2 
2079 5 49343 = 2060 7 494-58 818 1-5 616-72 3 1227 7 56300 
2140 5 489" 2089 5 821 1 61656 s 1240 3 561°46 § 
168 5 488 S18: 7 491-07 1000 8 590-04 s 1257 559°5T § 

2192 3 486°96 5 489° 1005 8 589-43 s 1276-35 55746 § 

stduaride thax tls scale numbers give the i 
intensities of the spectral ins upon an scale. ey way s, n, b and 

wing Significations ; s, a sharply defined line, narrow when the 
; 2, a line with edges even slit is narrow; 2S Ses toe wot reosivatio ie tenets } aanietorha mente measurement 
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TaBLE IV (continued). 

H a 
2859 1 454: 84 h 

“40 

3381 1 437-34 n 
3497 1 433°77 n 

ANTIMONY. 

614 1 651-92 
620 1 650-72 

to © LJ fer] wo i) rs ive) 

BREE RPpEPEPrPppB 

2488 3 471-03 n 

H 2 
2529 3 469° “01 n 

h 

38 1 08 n 

4043 1-5419°67 n 

BISMUTH. 

621 4 650°53 s 
837:35 613°72 n 

1787 6 513°88 n 
1 §609°46 n 

1851°35 508-41 n 

3315 439°39 rn 
1] 3 434°24 n 

3519 2 433713 n 

43 

4603 3 at . 
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908 1-5-602°70 s 

Low) oO 

2 Oo 
CON a Oooo 

190 ole oo 

bara oo © 

eeSoos 
e oon 

SHONSBSORE 
TOOR aR Oo es 

b= or wo on ford -~T 

bho bo bo bo bo lode © GO Ow oO Oo OD Co orcs ow aT or mm oO SUC WOU er 

© ee Ca Coed 

y=) (—] 

<> bo or) w 

4127 
4332 5 413°30 
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STRONTIUM. 
H x 

595 2 655-61 
619 2 650°91 
655 644°0 

-~ 

DOASS 
DBaAanRaAaR EAD 

70555 634:66 s 

1425 ¢ 48 8 
1467 1-5 538°91 h 
1617 3 525-95 5 

W. Gibbs on the wave lengths 

TABLE IV (continued). 

H a 
1638 9 524-26 s 

1659 1-5 522°60 s 
665 1 622-14 s 

1745 1 515-98 s 
1817 5 510°68 
2021 1 496°98 s 
2029 2 49648 5s 
2060 49458 h 
2145 

2410 5 

2427 1 4974:14 s 
2469 1 471°98 g 
2726 5 460718 n 

3169 1 02 g 
3389 5 437°03 n 
3409 5 436-41 n 
3489 1 434-01 n 
3553 1 432-16 h 
604 5 430-73 n 

3952 5 421:83 n 
4181 3 41658 n 
4599 3 408-0, 

Tron. 
H vy 

623 1 65015 5 
641-55 646°61 5 
667 5 641:77 gs 
673 1 640°64 g 
674 5 640°45 n 
683 5 638°88 5 
696-25 636°35 s 
709 7 63402 s 
719 5 632-24 g 
726 5 631-02 s 
758 5 625°62 5 
763 5 624-81 5 
772 1 623-38 g 
795 1 61992 5 

2 614°98 s 
852 5 611°36 5 
86955 ‘60 8 
909 5 602°55 s 
937 5 598-43 g 

5 596-17 s 
995 2 590-64 g 

1011 9 588-62 8 
1030 ¢ 586-18 s 
1090 5 578-73 g 

H a 
1225 5 563° re s 
1236 1-5 561:93 s 

5 

i or for no 7248 
48652 537-18 s 

1488 2 537-05 s 
1532 2 533-14 gs 
1537 7 532-69 s 
1541 5 532:34 3 
1545 5 53198 s 
1560 2 53067 s 
1574 2 §29°45 s 
1582 7 528-77 s.d 
1593 5 527843 
1599 7 527-40 s 
1600 7 527°33 8 
1603 5 527-:09 s 
1608 5 526-68 s 
1613 3 52628 8 
1621 3 525°63 gs 
1632 3 524-74 s 
1645 1 523:70 8 
1653 1 523-09 gs 
1662 5 522:36sd 
1691 3 520-09 g 
1696 3 519-70 g 
1698 5 519-55 s 
1713 7 518-39 s 
1728 1 617-25 s 
1731 5 517-03 8 
1753 3 515°38 g 
1167 7 514'33 s 
1775 5 513-74 8 
1821 = 510-40 
1940°51 509-01 s 
2036 1-5 “05 : 
2092 1 492-65 
2098 7 492-30 aa 

H A 
2147 1 489-47 3— 



H a 
3120 1 445°62 s 

s 
8 
8 

44367 gs 
44 8 

8 
s 
s 

3870 3 423°84 gs 

CoBaLr. 

of the Spectral lines of the Elements. 

TaBLE IV (continued). 

H A 
1626 3 525'2 

H 2 H 
1657 7 52276 s 2562 6 467-43 

81 

201 

8 

1642 5 523°94 8s 1677 4 52118 8s 3239 4 441° 
1650 5 523°31 s 1680 3 520°95 s 
1670 1-5 521°73 s 1681-53 520°87 s ZINO. 
1685 5 520°56 s 749 9 61568 n H y 
1699 5 519-46 s 15 7 61082 n 696 7 637-37 
1707 5 51885 s 2097 1 49235 s 482 1 621°84 
17435 61613 s 2156 1 48895 3 855 5 610-89 
1756 5 51515 s 2175 7 487°89 8 895 1 604°69 
1781 61330 n 2181 3 487-57 s 909 5 602-55 
813 51096 h 2198 5 48663 8s 1001 2 589-90 

1857 5 50785 h 2257 5 48336 s 1062 5 58216 
1876 5 50652 s 22661-5 48286 s 1110 5 57633 
887 3 505°77 s 2336 7 47907 s 1122 6 574-90 

1925 5 50319 s 01 47557 s 1269 5 558-26 
2021 5 49698 s 2406 5 47525 s 1283 1 55775 
2186 3 487:29 s 2435 7 47373 s 1519 5 53430 
29386 3 484-47 s 2452 7 47285 s 1626 1 525°23 
9986 2 481°78 s 2474 1 47172 s 1645 5 52370 
2325 1 479-63 s 2619 1 46481 s 1743 5 51613 
2409 5 475°09 s 2627 7 46446 s 1790 5 512-64 
24388 5 473°56 8 263215 46421s.d 1797 5 51271 
2471 5 471°98 s 2663 5 462386s 1845 5 5086 
2550 5 468-01 s 2701 7 461°31 s 1859 1 50771 
2785 9 45778 n 2740 7 459°60 s 1893 5 505°35 
2823 1 45622 n 7 45845 s 2016 5 497°29 
9862 3 45473 s 2840 7 45556s 2091 s 492-71 
2910 3 452°92 s 7 38s 2110 8 491°60 
4388 341215 n 2887 7 45378 s 2191 5 48702 
4394 3 412-07 n 899 7 453°33 s 2294 7 481°3. 
4437 1 41116 n 29141 45278 s 2469 6 47198 
4523 1 40948 n 2927 1 45230 s 2559 4 467758 
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TaBLe IV (continued). 

MERCURY. Hs A H a Osmiva. 
H 0 4 55815 s 1240-55 561:40 s 

685 1 638-41 n 1857 4 548-96 8 5 56057 8, 6411 
697 1 20 n 1366 4 548-05 s 125927 558°24 3.d 741 7 
826 7 61546 n 1396 4 545-03 s 12811-5 556-96 s 929 7 

60963 n 1438-34 64140 s 1299 1 555°03 8s 1029 1 
1008 1-5 589°01 n 1485 4 53732 s 13031555460 n 1093 5 

587°59 n 1548-23 531°69 s 133115551'65 n 1141 1 
1060 3 582-41 n 1562 » 530°50 s 13801554663 g 1264 1 

i 074 58068 h 1658 5 52268 n 141 43°61-6* 1329 9 
108358 57951 n 1773 1 51339 n 1456 2 53986 3 1405 5 544 
1100-58 576°93 n 1909 5 50427 n 1492 5 536-71 g 1432 1-5 541°89 8 
1177 2 55 n 2191 1 48701 h 511 5 535°01 s 1683 5 520 
1252 1 560-13 n 2245 1 484: 648 5 53173 s 1859 5 
1385 10 54613 n 2341 5 47880 h 1569 3 529°88 5 2861 7 
1421 1-5 542°81 n 97 470-58 1617 5 525°96 s 3225 2 
1487 5 53715 n 2595 1 465-91 n 1622 5 52555 s 3421 1 
1583 5 52869 n 2613 1 465°09 n 164215 523-94 g 3583 1 1662 3 52237 h 2730 1 46001 n 1674 7 521:429 gs 3645 1 
1777 5 513°60 h 2739 1 45964 n 1735 672s 3773 3 2033 1 49624 h 2875 454-23 h 17981351205 g 
2101 5 49212 h 3051 1 447°93 h 0 140 s PLATINUM. 
2263 5 483°02 n 3435 5 43562 n 1873 06°73 s A 3421 8 436-05 n 3619 2 43032 n 2175 1-5 487°89 3 689 5 637°63 § 

179 42609 h =: 22.79-5e 482-12 913 ol TELLURIUM. } 145 939 8 
H PALLADIUM. 3963 4 421°57 5 950 5 ved 37 643+ - : H A 958 5 1 636-9 685 5 638-40 s TiN. 1041 5 584° vee ‘ e611 : 762 2 624-96 5 H a 1045 5 584288 735 2 629-46 s 8837 2 613-72 s 27.3 1073 7 58080d 

765°33 624-44 n 995) 590-64 1076 10 580-48 n =: 1367-7 547°95 : 774 3 623°07 s 1005 589-43 1219 2 563°36 8 1459 5 539598 
894 2 60484 s 1023 3 58707 8 1260 8 59°25 n 1484 5 53T4l 8 
917 1 60137 s 10315 58600 h 1284 8 557-63 n «1561 2 53076 8 927 5 599°90 n 1056-7 582908 1484 1 537-40 5 1653 1 523°08 8 597-26 068 142h 1506 2 536-45 1689 3 520°25 8 97151 59366 s 1084 = 579-46 h ~=—«1520 1 634-21 h «1879 1 506328 1030°35 58614 s 1127 3 574318 1524 4 533°85 n 9857 1 45492 8 1035 ¢ 585°54.s 1129 1 57408 s 1546 1 §29°29 n «9986 3 40197 8 1111 7 57621 n 1185 5 567-65 8 1657 3 522-75 n 9999 7 449°72 8 1122 1 57490 s 1199 5 566-08 s 821 3 510-40 n 3156 1 444458 1151 7 571°53 n 5 8 53 48617 n 3525 1 432968 1204 ¢ 56553n 1219) cases), 220° 6 565°53 n 1 63° s 1230 1 562-65 g 1333 ¢ 569-29 bh snr 452.33 
T have stated above that the principal difficulty with which pa culty wi I have had to contend was the identification of a sufficient number of scale lines with lines of which the wave lengths hs had been measured either by Angstrém or by Ditscheiner. Upon 

| identific ork 

"ngths, selecting the lines about whose 
d be no doubt, When the formulas 
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had been obtained, I calculated the wave ee for all these 
lines upon both scales. The results of this comparison are 
given in Table V. 

Tas_e, V. 

1 650°68 env : - 
1187 6215 24 650° $50 a 

625 649-77 +011 Ca 
637 647-60 647-47 +0713 
642 646-93 646-51 , +0°42 Ca 
649 645°60 645°1 +0°43 Ca 
658 64460 64403 +0°57 

7569 669 64138 64139 —0-01 Sr 
673 0°60 640" -0-04 Fe 
696 “99 637°37 ~0.38 Zn 
772 623'52 623°38 +0714 Fe 
95 619-60 619-92 —0:32 Fe 

813 617-47 61752 ~0-05 Ca 
818 616-71 616-71 0 Ca 
83) 613 50 613-73 —0°23 Sb 
843 61294 612-78 +0°16 
847 611-75 612-15 ~ Ba 
856 610-80 610° +007 Ca 
939 598-22 598'1 -0°08 Pt 

597-58 -0°53 Ba 
1000 590-07 59002 +-0°05 Na 

589-438 589-42 01 Na 
1031 87 586-05 -0:18 Ca 

585°53 58567 -0-14 
583-95 §84:28 a Au 

057 582-91 582-79 +0°12 Ba 
1177 34 568-56 0-22 He 
1225 56295 563°20 ~0:25 Fe 
236 56196 562:00 “ 
1247 560°75 560°62 40-13 Fe.Ca 
1249 46 560-46 a 
1261 55912 559714 -0°02 Fe 
265 558°70 -0-02 
1276 557-38 55749 -O'11 Fe 
1311 553 55375 40:17 Sr 

1 550-79 550°61 40°18 
72 54633 39 Fe 

1391 593 §45°53 40°45 Fe 
1400 54494 544-64 +030 Fe 
1439 541-33 541°30 Cr 
1467 538:77 538-90 =0:13 Fe 
1481 537-80 537°67 +017 Fe 
1491 536°62 536-79 =017 Co 
15015 535-61 535°86 0°25 Co 

35 OB 535°45 ~0 20 Ca 
1582 528-77 28°77 0-00 
1599°5 52742 52737 +0°05 Fe.Ca 
1617 526-00 525-96 +0-04 Sr 
1642 87 §23°94 Co 
1651 §23°29 523-22 +0-07 Sr 
1656 523-08 522-83 +025 Sr 
1659 522°60 +0714 Sr 

52163 521°73 -0-10 Co 
1677 §21°31 52118 +0°12 Cr 

519-25 519°24 +001 
1728 51756 51726 +0°30 Fe 
1843 U7 508°83 Cd 
1 504-65 50439 26 
1940°5 50225 501°86 -0°39 Fe 

496-11 496°05 +0°06 Fe 
2075 493-78 493-67 +011 Ba 
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TABLE V (continued). 

K H ~ Ka (HA A E 
1°3 2186 487-19 487-29 -0°10 Co 

2103'3 2236, 484-665 484-48 +0718 Co 
2132°3 2286 48200 481-80 +0°20 Co 
21485 480°56 480-27 +029 Cd 
Q157°4 479°76 479-70 +0:06 Co 
2626°5 3156 444-61 444-45 +016 Pt 

828 441:90 441 7 +015 Ca 
438-75 438:5 Fe 

28223 3532 2-82 432-75 07 Fe 
1 431-77 431-92 -0-15 Ca 

2854-7 3507 * 431-03 430-92 +011 Fe 
2864°7 3617 430-79 430°36 +043 Ca 
2869-7 28 430-21 430°05 +0°36 G a 

_ In this table K represents the scale number upon Kirchhoft’s 
e 

much farther than this point. This is therefore probably the 
least reliable portion of my work, though as yet I have seen 
no reason to doubt its accuracy. For the portion of the scale 
between. A and C we possess very few measurements of wave 

possible, I have brought together in tables VI and VII all 
the measurements of wave lengths which I have been able t0 

a Ss rer Bae i Van der Willigen; column fifth, Ditscheiner’s measurements, 
reduced for the value of D,, given by Angstrém; column sixt®, 
Ditscheiner’s measurements, as given in his second paper,§ 12 
which the absolute value of the interval between two successiv? 

* Archives du Museé Teyler, vol. i, p. 1. Pogg. Ann., exxiii, p- 439. 
{ Sitzungsberichte der k. k. Akad. ee Wiastensebilters i, 1, 1864, 
§ Band lii, 289. : : ‘ 
Nore.—I have not been able to find in lie library in thi a Copy of the Annales Scientifiques de Tatts notasia ~ ite ap nad esr iy, cour 

taining an extended memoir on wave lengths by Mascart. 

a5 U 

é 
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Taser VI, 

Ang. ). V.D.W... Ditsch.Al. Ditsch.Ag. A-and A.andD.1. A.andD.2. V.D.W. 
V.D.W. and D.1. 

687-49 687-48 68781 68833 +001 —032 —0:84 0°33 
656-76 65656 65677 65711 +020 —001 —035 —0-21 
Sage 651°94 652:09 652:58 eek res cn ews 
Cer 49°77 650°05 650°5 Ae is ae ‘28 
619-17 619-45 619-72 62009 —0-28 —055 -—092 —027 
61633 616-49 61673 617-19 16 —0-40 —086 —0-24 
614-31 613°96 614-24 61470 +4035 +007 —039 —0-28 
612'34 61252 612-76 613:°22 —0-18 —042 —0°88 —0-24 

89 0-45 61052 61082 61128 —007 -—037 —0-83 —032 
a 10023 59004 58986 590°07 59053 +4018 —003 —049 —021 
y 10068 58943 589-26 589'43 58989 +017 000 —046 —017 
yy oe 562°70 562°97 563, i 4 ae 
1207 56199 561:80 561:98 56240 +019 +001 —041 —018 

PAO ee cas | 553'19 553°27 653-6 A ate OS 0°08 

ae E3248 os. 47°86 64813 54854 ag coo SO? 
) 1343 545°97 54583 54605 54646 +014 —008 —049 —0-22 

Lo, 3 eet 37°38 537-52 537-9 pe a .. —014 
1463 53316 533°05 633°29 533°69 +011 —013 —053 —024 

l@ 15235 527-32 527-24 527-38 52783 +008 —0-06 —051 —O014 
1569°8 523-69 523°50 523-74 52413 +019 —015 —044 —024 

eesti le 22°96 623°09 62349 “iil. “blsle Shes —013 
<0 163. 879 61863 51873 61912 +4016 +003 —033 —0-10 
S| :1648°8 517-66 517-51 517-70 51809 +4011 —004 —043 —019 

278 16556 51715 517-07 51715 51754 +008 0:00 —039 —0-08 

Tt Gilg: Seen cee 10:18 5103 16 0e So oo ES eee —012 

AS seg See $0997. b0GRE b064e Gait. a —014 

a SOLS) GO4BRPBUCGR Voix. skds eat —0'18 
a ee Sel s06t6 Bebe) cus Lidice —014 
20414 489-50 48938 489-54 48990 +012 —004 —040 —016 

206 755 48746 487 87-91 +009 000 —036 —009 
34 2080-1 48652 48639 48649 48687 +012 +003 —035 —010 

oan la 67-00 46707 467-4 Pre ee —007 
see iar Sere 53°75 453:73 454-0 ites oaret Fae +002 

2721-6 438-63 43858 438-75 43908 +005 —012 —045 —017 
Pa see. 4349 4-28 43434 42466 000 —006 —0:38 —006 
89 2822-8 439-78 43974 43282 43314 +004 —004 —036 —008 

; 28547 431 31:12 43135 43170 —009 —032 —067 —023 

yf: 397-16 397-13 397-10 39742 +003 +006 —026 Se 
ere 393-59 393-76 393-74 39405 —O- 015 —046 +00 

lines on the ruled glass surface employed was determined. The 
(Other columns exhibit the differences between the first and 

Second, first and third, first and fourth, and second and third 
easurements. 

II, I have given the measurements of the wave 

*astrements of wave lengths, and assigning the probable er- 

Mm the case of each group as well as the values of the con- 

Hf 3 
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Taste VII. 
Fraun- Ditschei- Ditschei- v.D. Wil- 
hofer. ner 1. ner 2, Angstrom. ligen. Mascart B 

eae ee ea 1:20 763 Pete 60°6 
Bs 687°85 687°81 688-33 687'49 687°48 686°66 686°9 
C 655-63 656°66 657-11, 656°7T 656°56 65607 65671 

eee 590°07 590°53 §90°04 589°86 589°43 ae we 
a> GSB: oe 589°89 589-43 589-26 588°82 588°8 
E 626751 527°42 527-83 527°38 bat ae 526°79 526°8 
{era 517-70 518-09 51766 51751 517-06 
F 
res . 

i, 396°30 397-10 397-42 397716 39713 396772 3968 
. 

* 6 

stants deduced for each portion of the scale. Unfo rae unately 
several errors have crept into the table of constants ; these 
will correct in this place, giving the proper values in table VILL 

; Taste VIII. 
b a 

6941 877 = 656-65 — 26-325 «410490 +:0°3618 =n 1 
2 877 113571 61419 —17-670 -—55610 +46196 —08918 
Se-- 11861 13035 671-47 .—14-008. +15466 —0-370T cco 
4  1303% 14215 650°82 —12-842 +49:1860 —O0-7367 case 
5 14215 15776 63749 —10-063 —0-6920 +0:°7960  a---- -S — 10576. 17604 523:09 — 8-125- +0-3911 02463 ise 
1 1%50°4 «1920-2 51030 — 6-792 -—0-1661 +01180 - S$ 1920-2 2067-1 49876 — 5-029 —42935 +1°6624 acon : 
Bore eur 62500 «487-56 . =~ 87295... aos (or 

10... 22500 25472 (471-24 — 048 Ea ee aati Wk 25402 (2721-6 449-67 «= — 6-154. 04536 40-2028 wanes 12 221-6. 2869-7 «438-68 «= — 7-028 «42-1490 +1:5740 —1 6300 
By means of these constants the wave lengths of all the me 

tallic lines upon Kirchhoft’s chart have been computed. Thes? 
are given in table [X.* 

Taste IX, 
“hearer 1216 56024 (5a ios ae M178 650-47 (2b) 1224-9 559-87 (Gap 718 650-24 (2) 1347 553 40 Ga) $201 649'88 (2c) 12283 559-42 (2d) 874-3. 614-78 (4b) 9 647-60 (2b) 12296 55927 (4c) 890-2 611-75 (ib) 1301 W317 646-93 (5) 1235 558-62 (3d) 908-5 600-17 1317 ie tao S400 (8b) 14435 535-25 (2b) 934 G 13206 54568 
SU Tt Rae ae a 1505 SHS 62090 15903 52675 (4c) 1050" Sanes ieee See $48 619-95 15825 5:26:55 (4b) 1083-57851 (2a) 1578S SLANT 95 61954 15331 526-49 (4b) 1274-2 55396 (3b) 1582 5224 aa pried rnc 519-24 5b) 12875. 55240 (1e) —s ee 39 8828 50466 (: 714 542°87(1b) 23866 461 ¢ 3603 61750 (Sd) 2058 488-40 (6c) 1980S sono (Gp sess 43138 863-9 5 8 eS 18 Foppetreer i, 26065 445.03 (5c) 2031-1 (2c 431 pedi a 2638°5 +5 2) ree 456°36 (Gb) 

sg SO, BS IS raceme D2 43156 (4) RONTI ae bow Gs) Rar Bee 1 Se 3 one 7 48021 (ec) 7175 65068 leag, BATE 12192 560°53 (3c) 7533 64138 (3b) 16559 51717 
* In this table the intonities of of the lines are denoted on an increasing sca# “ 

the n umbers 1, 2, 3, 4,6, 6 and the breadths by the letter a, b +e that a a denotes the least ‘and g the greatest breadth, 
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TaBLE EX (continued). 

K CADMIUM. K dh K A 
aly 450 62 (2) K A 1337 546-72 (4a) { 20135 492-73 

448-5 et 730°5 647: 13485 545-98 (6c) $2018 491-34 
2568 448°39 (8b) 7409 644.59 (5b) 1351-1 545712 (5d) 2136 489-88 (5a) 

8 783 00 1362 ; . : 
a 4805 367 3-34 (6d 

1330 547.55 Sots 46310 (2b) 13726 542-74 (5b) ALT. 
1335 2667°7 441-94 1380°5 54°89 (4c ; 

1000 521.82 1384-7 bald F 884-9 $18 75 (40) 
‘ 1389-4 540-93 (6c 
a Goun. ragga 13909 54078 (5d) 1319 550-11 (3c) 
/ K 8692 58767 (2b) 13975 54007 (Gc) 1346 545-70 
5 S005 62823 (8b) 10905 577-54 14016 539°63 e 1343 544-74 
67 -596-57 10923 577-28 14105 538-68 (4c) 1424 58725 
x 969 6 s5 115 847 14215 53751 (6c)  1429°3 536-65 

10425 1161 567-94(2a) 1423 537°32 3) 1433 53632 
15 1 16°61 1425-4 53711 (5b) 1438-9 535-72 (4c) 
a7 479 7 (8a) 1 es) 1428° (sp) 440-2 53559 (1b) 

369 543-13 1450'S 53450 (Se) 14487 53471 (2a) 
ANTIMONY. 1372 2-80 1451'S 53440(5b) 1449-4 ve bs a 
en, Q777 | 58545 14628 5336 (5c) 15108 528'55 (2c) 
WSL 630-84 (8a) {Srr9 {a8s36f@) 74038 59891 (Se) 1525 2720 (1b) 
S45 629-92 466°3 532.96 ( 15277 526-96 (Se) 
SSL 613 50 (1a) Leap. 1473-9 58213 (5b) 15663 523°86 (2b) 
Sted O89 (2c) KA LUST 530775 (5b) 1572 SHG 
919 735 646-09 15063 528-93 (Se) 1596 521-63 rn 

o0r 45 923  605°29(2b) 15086 52876(5b) 20713 487-1 ct 
672 598-4 924 605-09 15227 527-41 (6c) 21083 48466 (4b 

30161 1b) 944 601-00 ier Te ee) 1S A 7B (Bes 
97-1 591-09 Ge 1213 56129 1527°7 526-98 (5c) 79°76 ( 

1027 59022"? 3953 55529 15696 23°63 (5c) ae 478 32 (30) 
1004-8 589-76 1266 554-93 15772 523-07 (5c) 2206-4 a 
1187-1 564-54 (2a) 14195 58771 16223 519°62 (5c —s $5010 nt 
Ti) 564-28" 505°13 16284 5103 (90) 8 

188 43018 16987 51731 (60) PLATINUM. 
16556 517° 

she = 1662-8 51667 Gd) 7093 652°67 

ig oe Seer (se) S528 S003 h 17018 51387 (5c) ou % 
645 18671 50433 (5a) peo 599-34 

1070 615°59 1961-2 496-11 - : 0000 
556-83 16 492-76 (5c) wos neh 

1252 556-59 2 sort (64) a ee 
748 = 510-55 ‘2 492-27 ( 970°5 595-00 (1b) 

20413 489°42 (6e 2417 459-47 a cose 

ia B14 6c} 7 54807 (1) 
55 14882 530-70 TRon, 2066-2 ie oa ; : 530-9 ©) 

once 486-42 i. 1576°8 523-10 (1) 721-1 649-62 (2b eet | imal 50045, 
256-9 640-60 (5b 2670 44188 ( 115005 eraett) 

eae 2 488°75 (6) = 2057 488"22 (1) 
27. 61960 5) by033 43861 (6) ue er oa : oC} ‘ °° - Bri 

61427 (de) 2B85LT 41°01 (6) 2540 450-77 Ge) 
2626°3 

5: K n RUTHENIUM AND 
ae pba 30 T7183 636°99 (la) IRIDIUM. 
200-6 4b 893 61121 pS oi 45 

207-3 561-99 (5g) — hese a Ba5-44 (tb 
1217-3 560-71 (od) 980 60388 aes 30-58 (ls 

See ees lank! 1008S: 80-00 se 
aed oer (Gey 1906 408-23 
1245°6 557°35 (4d 13) 2000°5. 492°85 
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TaBLE IX (continued). 
NICKEL. ms i K ‘ ‘ 

A 

= bis 0 " 1633-1 51956 1 1303-4 55060 2 77 50454 

10293 BSBST (3c) LZSS SIZIS 1 | 1489-2 530-60 5 989-2 59245 
13248 B48-i7 (4a) , 10eT5 50845 2 16223 51962 1 980% 59238 
643 51808 tbs Be at 1623-3 51955 1 993-1 592-77 

17273 512-05 (3b) DipyMromM. 1940-2 497 ¢ 1 10058 589°60 

1748-9 48 (Be) : (19886 493° b) 1 1008°3 58917 

1749 51043 2a) 2225 55983 2 7 19895 493 73 j 10092 589-02 

1775'S BOS'ST (Bb) , L280, 55922 1 — 20038 49256 2 10105  583°81 
76°35 508-52 (Be 13645 bigest 2 2004-7 49249 2 1013°9 58826 

18422 504-02 (4b) (18652 544: 2081 49025 2 10151 58807 
1868-4 50225 (5b) 1431-9 i644 1. 906 49 2 1016-4 58786 
1920°2 498-76 (4b 1471-1 532-42 i 21214 483 1 1017°7 

1995°8 ; 4b} rear Bet 2208:2 +70 2 10182 58757 

19875 493-87 £50) ABLO-4 52771 22145 47487 2 
9008'1 19(1b) 1586 52624 1 22178 47457 2 PALLADIUM. 

2025-7 49059 (4a) Slt 52579 1 26462 443°39 K-39 
20647 487-66 (2c 1548-9 5251 41147 57436 1 
20735 487-03 (3 : 15675 523-79 1 ATMOSPHERIC 11 94 2 
30869 485-97 (aby 17092 1335 2 11649 56742 2 
21127 483°82 (3b) h 11856 56466 1 
2115 483:56 (ga) LANTHANUM. 711-4 65213 12646 55510 2 

M4 479-16 (4a) 44% A 30:27 1269 5458 2 
21992 476-21 (3a) ii ane Seat? 949-4 599-99 1279-1 55339 1 
22497 471-26 (6a) ek 538°43 949-°8 599-91 1400 eid 

405-31 (24) car 8 —e 2 951-7 599° 407 539°06 

Pree : re 53448 1 9542 599-05 1430-1 53662 1 
K os - ; 2 958° 598-15 14470 53480 1 

11001 56815 1 163E8 BIRGD 2 wore Bey ard Be 
1240-9 556% 1 B1808 ASESD 1 eee Soe 14053 OE 
12567 55603 1 guia : et 
1329°1 54765 2 LANTHANUM AND ee es | oot’ ae 
18382°4 54727 2 DipyMiv on peel 3 ba 
‘S062 bane 1 : M. 968°7 596-22 1601-4 52121 

13850 54140 2 1025 58652 1 pe oe { t660 2680 5 
4401-7 530-62 2 10645 58097 1 9708 Bona 100 Eee 
1438-9 535-72 3 1 580-72 a 1703. ae 

mo be346 1 10711 58006 1 OE Ie tG ent pe 2 
Pe © a 

a wo 
at 

jug maj. ie font vere) Oe ee : 
or 

4 fj of 62 fi af 

1724 52343 | 10921 57733 2 9641 504.88 
2 it is important to be able to judge of the probable error 

in the determination of each of ibese ii ines, I reprint, for the : 
ob of convenience, the table of data employed and differences — 
obtained given in i ob per on the determination of wave 

hs by ee: Lise cg comparison, In this reprint, two OF 
ee sett: i. 

I have already o Pain to the very lar robable— 2 

error (£066) in the tenth nth group of observations aiscuseh. 4 
hat it may not be supposed that I have too hastily adopted a 

straight line as most nearly representing the data assumed, 
_ will here give the successive orders of differences correspon 
endear s of the 2d, 3d, 4th and 5th degrees, w which I 

ored to draw though the sime points 
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: TaBLE X.* 
am W a A € NeW 6 a 
— 1 9 6941 65665 000 55 «64 «(1750-4 «610-28 
by a2 11-4 65207 —0-06 56 6 1777-5 508-39 
2 3 2 1196 65003 +0°02 57 5 17990 50689 

- 4 1 %83:8 634-23 +0-08 58 13 18343 504°54 
5 4 8310 62359 +0°08 59 «45 «18549 503-24 

4 849°7 619-60 0 60 5 1867-1 502-25 
T 860-2 61748 0-00 61 2 18734 501-66 

3 8 «68639 61671 —0-04 62 7 18858 501-0 
) 6 8143 61472 0°00 63 4 19085 499-7 
) 9 8770 61423 0:00+40-04) 64 6 19202 498-76 

) 9 877-0 614-23 +0°05 64 6 1920-2 4986 
7 8849 612-75 65 17 1960°8 496714 
7 894-9 61080 —0-06 66 2 1975°7 495-03 

13 2 958° 59812 —0-02 67 7 19833 494°33 
t 11 1002°8 590:07 —0-05 68 6 19895 493-75 
1 18 10068 589-43 —0-02 69 7 20052 49231 
5 4 (10593 586-25 8+4+0°35 70 3 201865 491°39 

3 1096-1 576-71 " Tl 9 2041°3 489°52 
3 11029 575-7 2 20580 488-1 

7 8 1135-1 571-49 0-06 +0:13]/ 73 9 2067-1 487°53 

1 8 11351 571-49 ~ 0-00 3 9 20671 487°53 
) 2 1155-7 568-69 +0°02 14 21 2080-0 486-49 

10 11742 66632 +4009 75 1 2103°3 484°62 
5 1200-6 562-95 0°07 76. 8 2119°8 482-80 

s 16 1207-3 561-96 —0-08 TT 1. 2148-9 48054 
9 1217-8 56975 = 0-00 %8 1 2157-4 479-53 
8 123-18 65912 000 79 3 21606 479-21 

48 7 12426 557-76 - 0-00 80 6 21871 476-92 
st 10 12800 553-25 —0- 3 2201-9 475-89 
3 1 13035 551-11 +0:59+016| 82 2 rete : = 
3 1 «y303% : ; 83 6 2233: 3° 

2) 4 i961 sues: 6-36 84 2 22500 471-24 
$012 «1324-8 548-11 —0-07 “B4 2 22500 471°24 
af 8 1337-0 546-76 40-02 85 4 22643 470-69 

s, 8 13435 546°03 +004 86 12 23090 467-06 
S 8 13511 545-0 0°07 87 6 24160 46061 
f 10 1367-0 543-40 +0-04 88 5 24365 458-65 

Il 1389-4 540-9 0-04 89 8 24575 45680 
bo 410-5 638-77 i 6 24676. 455-70 

9 14215 537-50 = 0-00 £012} 91. 824894 453°71 

9 14215 53750 ~ 0-00 oe cove 
9 14508 534-49 —0-02 a ee 
, 18 1463-3 533-27 +004 1 2647-2 450-12 
6 1492-4 530-21 —0-0 9 25663 44 

5063 562877 —0 7 26066 445°99 
1515-5 527-99 +0°10 4 2627-0 444 
523°7 627-42 +0°07 % 2638°6 443°83 

1541-9 §25-97 +0-20 8 2670°0 441°87 
1569°6 §23-7 t 2686°6 86 

: 12 2721°6 43874 

tel 

= 00 “3 bo “bo ND nO bo 

3 bo eo 
a Es wT i 

ped 

POOR GH wl oom oarED 
ape a ie 

Wal chn oe 
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A?A A*/ A‘A A‘ 
-+0°02 +0°48 — 046 — 1°04 

+005 +034 013 — 0°24 
—002 —019 —O12 +025 
+-1°06 +0°69 ++0°57 +0°19 

+034 +004 —O17 —0°39 
+o18 +004 ~—021 —013 
— 0°20 —0°25 —0°47 —0°27 

—0°66 —0°48 —0'51 —0°12 

—046 +038 $158 +127 
=—=O17.  —O85 . +241 +41°46 

These differences are sufficient to show that a straight line 
gives, upon the whole, the best representation of the observa- 
tions, but that in all probability the form of the function to be 
assumed for the purpose of interpolation is not parabolic. The 
same remark applies, though in a much less degree, t0 the § 

sag group. In this case the successive differences are as fo “= 
lows :— : 

A?” AMA A‘), APA 
—0°03 +004 +013 0°25 
+0°06 +0°08 +0°07 0-00 
+0°32 +0°25 +0°17 +0°12 
—0°16 —0'27 —0°36 —0°29 
+)°23 +0°09 +0°08 +0°25 
—0°03 — 0°16 —O15 seb OT 
—0°19 —0*32 —0°30 —0°17 
—0'18 —0°27 —0°19 — 0°27 
+009 -+0°06 +0-14 — 0°09 

—0°38 —O0°15 —0°38 +0°20 

In computing the wave lengths of the lines on Kirchhoffs — 
scale between the scale numbers 20671 and 2250°0, a parabola 
of the 5th order was employed, because this distributes the — 
rors rather more evenly than the straight line the constants 
for which are given for group 9 in table VIII. The probable 
error is about the same in both cases : 

extent the wave lengths calculated by the two wholly in 

uggins’s scales, respectively ; columns KA ant 
Hi the corresponding wave lengths, ao aa a, their dine 
ences, An impartial examination of this table—which =! 
includes table V—will show, I think, as close an agreement 
can be reasonably expected. The differences between the wa¥? 



HA, 
650°47 650°34 
649°88 649°77 

3617 430°21 430°36 

pe nae 
HA 

ek 5 ra ai 650°44 

1 2133 490-20 490-23 

MERCURY. 

= HA 
: 117% 568-47 56855 
Miers 1385 54633 54613 

"1379. 1421 642°80 542°80 

K Strontium 
“62g H Ka Ha 
‘1Wty7 1°38 641°39 

: 286 131 653-90 55374 

t : 52°67 552°28 

548°68 548°75 
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TasLe XI. 

K H Ka HA A 
A 1539 1617 525°98 525°95 +0-03 

+013 1562 1688 524718 524-26 —0-08 
+01 1575 1651 523°24 523-23 +0: 01 
+013 1578°5 1656 522-97 522°83 +0714 
+04 1582 1659 522-71 52260 +011 
+0°43 
+0°5 SILVER. 
—0-0 i: = A 
+01] 1330 1372 547°55 54744 +0°11 
+0°16 1335 1880 546°96 54663 +0 bo 

0°23 1600 1675 521-32 521-34 —0-0 
—0°18 
—0'12 GoLp. 
—015 H a 

0-00 67 951 59657 596-45 +012 
0-00 969°5 956 596708 595-756 +0°33 

—0'03 1042°5 1045 583°95 583°38 +0°57 
—0°20 1572 1647 523°46 59356 —0-10 
+004 2151 2326 479°76 479°64 +0712 

0°05 
—0-06 0 

0-00 % a 
+0°26 798 29 630°84 630-49 +0°35 

+0°44 881 837 613°50 613-73 —0-2 

+0°25 957°5 9375 59841 598-72 —0°31 

0°30 994 988°5 591°61 591-45 +0°16 

—0°38 1004°8 1005 589-76 589°76 

0-00 1187 1214 564°54 564-41 +0°13 

—0°15 1247 1279 557719 55718 +0°01 
1388 1383 546°61 546°33 +0°28 
2252 2488 471710 471:03 +0°07 

— 0-20 ARSENIC. 

0-40 * | = 
4.038 860 812 61754 61767 —013 

40°53 890°5 850 611-69 611°67 +0°02 

ait 1179°5 1090 578°95 57373 +0°22 

4011 1460°5 1529 533°55 533-41 +0714 

+0°51 
+11 
+0°34 H 
40°21 730°5 6: 647°22 647°08 +0°14 

0-03 1453 1517 63427 534-47 —0°20 

1769°5 1843 509-00 508°83 +0°17 

2148 15. 480°56 480-27 +0°29 

- 9667-1 3239 441°94 441°81 +013 

—0°08 TIN. 
+ 0°20 ie age «yt A 

0-00 136. 6 645°83 645°27 +0°56 
1748 1821 510°55 610-40 +015 

TRON. 
—O'01 K H KA HA A 

O16 1569 673 640°60 640°64 —O004 

+019 831 772 623°52 623-38 +0°14 

+ 0°22 795 619-60 619°92 —0°3: 

—0°6T 1207°3 1236 561°99 561°93 +0°06 

—0:07 1217°8 1247 660°71 560°69 Jo-o2 
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TABLE XI (continued). 

HA A CoBALT 
1231-3 1261 559-06 559:14 —0-08 K oS ee 
1239:9 1276? 558-01 557-49 —0-48 889°9 844 612-75 612-62 +018 
1352-7 140 4-64 40°29 1354°6 1401 544-74 644 0-20 
367 13 543-34 543-37 —0-03 1424 537-25 587-50 —0-26 

1372-6 1421-5 542°%4 642-78 —0-04 1429°8 1491 536-65 536-79 —0-14 
1380 1:89 541-73 +0°16 143 6 586-32 536-34 —0-02 
1384-7 1488 641-44 54139 +0°-05 1438-9 1500-5 535-72 535°75 —0-03 
139 445 78 54080 —0.02 1440-2 1501°5 535°59 535-66 —0-07 
1397°5 1456 0-07 539-86 +021 144 51 4°71 634-74 —0-03 
1401-6 1459-5 539°63 539-55 +0-08 1510-3 1584 528-55 528-60 —0-05 
14215 1 T51 537-67 —0-16 152 2 527-20 527-17 - 003 

1485°3 537-32 537-28 +0-04 1527-7 1604 526-96 627-01 —0-05 
1425-4 1486-5 537-11 537°18 —0-07 15665 1642 6523-86 523-94 
1527-7 16 98 527-09 —O-11 1572 50 523-46 523-31 40-15 
1569°6 1645 52363 523-10 —0-07 159 0 521:63 521-73 —010 
15772 1653 523-07 523-09 —0-02 2071-3 2186 487-19 487-29 —0-10 
16223 1696 519-62 519-70 —0-08 2103 2236 484-66 484-48 +018 
1623-4 1698 519:53 519°55 —0-02 2132-3 2286 482-00 481-80 +020 
1653-7 1728 517-31 517-25 +006 2157 2825 479-76 479-70 +0" 
1655°6 1731 517-16 517-03 +0-13 
1693-3 1767 514-47 514-83 +0-14 ZINO. 
1701-8 1775 513-87 513-74 40-13 ae 8 HA A 
96 36 49611 496°05 +0-06 "TLS 696 636-99 637:37 —0:33 

2001-6 2092 492-76 492.65 +0°11 9 855 610-64 610-°89 —0°25 
20 98 499-27 492-30 —0-03 1004 1001 589-90 58990 0-00 
2041-3 2147 489-42 489-47 —0-05 2240 2469 472-95 471-98 +027 
2886-4 3272 440-85 8 ; 440-81 +0-04 
28223 3341 438-61 438-55 40-06 LEAD. 

K HA A 

1213 1240 561°29 561-46 —O17 
1419°5 1479 637-71 53735 —014 

329 439-07 438°93 +014 

or to large differences. Secondly, the measurements will, othet 
things being equal, be most accurate in the case of the lines 

insignificant source of error is thus introduced. In eth 
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lengths determined by interpolation, it must be borne in mind 
that each wave length is calculated by means of a formula, the 
constants of which are determined from a number of measured 

distribution of the lines corresponding to any one element is 
subject to any definite law. The solution of this problem was 
first attempted by Mr. Hinrichs,* who, from data in my judg- 
ment far too limited in number, drew the conclusion that the 

spectral lines in the case of any element are distributed in 

hice the lines belonging to any one group being equidistant. 
8 would probably bring the whole subject within the reach 

of Wrede’s theory of absorption,} which is a special application 
_ of the principle of interferences. My own study of the sub- 

_ ject does not justify the conclusion to which Mr. Hinrichs ar- 

tived. Even a cursory examination of the tables of wave 

Se Mr SE ee ee a ee ee a eer tere 

Tor in measuring the wave lengths. As the differences in wave 

h measure the distances between the lines, the element of 

again due to Mr. 8. Se 

sisted in the whole of my la- 

aT aft oil h demand the fullest 
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omer Royal, lends to whatever comes from his pen a more than F ordinary interest and value. Those therefore who like myself have felt convinced that an explanation of the physical cause of the spectral lines of the elements could only be sought in 

lengths and the numbers upon Kirchhoff’s scale can be ex 
pressed for the whole scale from C to G by a single function % of the form 

a =a-+-bkh-+-ch?+-dk3+ek 
he forms five equations, the solution of which by the method | 
of least squares gives the numerical values of the constants 4, 
b, c, dande, By means of these constants Mr. Airy constructs > 

safe in practice. After the completion of this part of his | work, Mr. Airy became acquainted with Angstrém’s memol, — 

drawn and the corrections for eve 0-01 of k were obtained Fephically. Finally, the corrections for all the individual : ines were interpolated numerically and applied separately © each ee wave length. 
4 = 1s It appears that out of the 107 absolute measure . gheate of wave lengths made by Ditscheiner, and ‘by him refer ee. “k= ryouKl and f, =100000000%FrL a 
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red to lines upon Kirchhoff’s scale, Mr. Airy, in his interpola- 
tion, employed only six, the intervals between these amountin 
respectively to 101°4, 308-7, 520-9, 556°3, 774-7, scale divisions, 
Through these six points Mr. Airy endeavors to draw a para- 
bola of the 5th order. He then employs the 101 other lines 
measured by Ditscheiner only to compare with the numerical 
results given by his single formula. 
As Mr. Airy has quietly ignored the existence of my reduction 

of Kirchhoff’s scale read before the National Academy of Sci- 
ences in August, 1866, and published in abstract in this Jour- 
nal for January, 1867, I naturally inferred that his work would 
prove so much more perfect than my own as wholly and justly 
to supersede it. The following comparative tables of differences 
will show, I think, that this is not the case. For the sake of 
completeness I add a column of differences obtained in m 
second reduction of Kirchhoff’s scale, in which Cauchy’s 
method of interpolation was used, and weights were given to 

e observations 

Taste XII, 

y. Gibbs 1, Gibbs 2 A Gibbs 1. 

+0°25 +6°08 —0:06 +201 +0°01 —0°05 
+043 + 0°24 +0°02 41°87 071 —0 23 
+ 0°69 —0°02 +0°08 42°12 +0°02 0-01 
+0°90 —0'08 +008 42°32 40°07 +012 
0 —0'15 42°18 —O1l —0-0 

+103 +0°06 0-00 42°21 +0711 +001 
+1°02 0°02 —0:04 +204 +0°04 +008 
+115 —0°06 0-00 1°82 0-1 00 
+1:22 —0-0 + 0°05 +162 + 0°04 
+131 +004 ‘00 +100 —0'5 —O'15 
+1°38 +0°09 —0:06 +1:10 +004 +0°07 
+ 0°58 —0-26 —0-02 +0°67 +0°04 +0-09 

0 +0°05 —0°05 +0°34 + 0°02 0 
+001 +0°10 —0°02 +0°27 +0°08 —0 03 
+0°44 +0°09 +0°35 00 +006 +0°06 

+100 —0°0 —013 —0'53 +0°05 +0°32 
+104 a) —0'18 —1°39 40°01 —0-16 
+125 +020 + 0-06 1:90 —0°04 +023 
+1°23 +017 +0°02 —2°46 0:00 00 
+1°26 +0°06 +009 —2°60 —0-19 
+129 +0°15 +0-07 3°52 +049 —0-18 

+111 0-0 —0°08 —3°57 +012 +009 
+122 +010 00 —401 —0-03 0-22 

+0°32 0-00 4°32 —0°01 +0°30 
+1-23 +0°03 0 00 —551 —0:26 —0% 
+1-09 —00 —0-06 —5-32 —0°08 + 0°05 

+166 +0°25 0°59 ~6°43 —0°-20 —0-02 

+153 +009 +0°26 6-83 +0°01 1-06 
+0:97 —0°05 =—007 —7'59 _ +0°34 

+0°93 +0-05 +0°02 —8-23 0-10 +018 

+0°90 +0°09 +004 es —0'14 _ 
+0°72 +010 —0-07 +0°38 —0°66 

07 0-00 +004 
+056 +002 +0: —9-30 + —O17 
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TaBLE XII (continued). 
Airy. Gibbs 1. Gibbs 2, Airy. 

0°00 

and s 
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numbers corresponding to equal intervals expressed in wave 
lengths, and is based upon Angstrém’s measurements alone. 
For the sake of completeness, I give this table in full, together 
with the wave lengths for the same lines, as found by myself 
by Cauchy’s method of interpolation, and the differences. For 
the sake of comparison I have changed the position of the de- 
cimal point in the wave lengths determined by Mr. Stoney, so 
as to correspond with my own results. 

Taste XIII. 

3 SA A A d A T7191! 650 65014 = —14 15279 527 62694 +06 
7585? 640 64092 —22 15402 26 62588  +:12 

0 # 630 68039 —39 15528 525 +13 8455 «62 620-71 —T71 156 524 +04 
855 619 61854 +46 15783. 623. 622-97 +03 8606 617 61742 —42 1591-2 «-522,s«d20L = — 0 8657 616 61650 —-60 1604°3 B21 20-99 01 8109 615 = 61540 —40 16175 520 51998 +-02 Si6l «614. 614-44 4 16308 519 61899 +01 4 Sere. 618 61346. —46 16443 618 51799 +01 8866 612 861244 - —44 16583 517 51697 +03 
8919 611 = 611-48 — 48 1673 516 «61592 +008 
8972 610 F488 1762 % 510 09°52 8=+°48 948 ? 600 60026 —-26 1913 ? 600 49930 +°70 
0 5 59007 —07 19508 49 49637 +13 
0097 «5 589-00 “00 1962°5 96 070 ? 580 58020 —20 19743 495 «=: 495-05 ss —"05 
es 510-25 = —-25 1986-1 494 49407 —07 1993 668 56298  +.02 1998 493 49306 —06 
2074 5621-98 $02 20102 492 49201 —O1 
2156 =§=6561 = 560-97 +08 20226 491 49095 +:05 
2238 660 55997 +:03 203852 490 48991 +09 
232 559 «65898 =. +- 02 20479 489 48889 +°11 

1240-2 558 558-00 20608 48 487-95 +°05 
1484 557 57-01 eO] 20787 487 487038  —03 
309 550 4666018 —13 20867 486 48715 —l 
13347544547 00 20998 485 48504 —O4 
13433 546546 00 2164 479°34 6 
521 545 45-01 — 01 99995% 470 46825 +1°75 
612 544544 00 2492 2 59-12 88 
13705 = 54354997 «408 265382? 450 44972% +-28 
13797 54284197 = $08 26515 443 

541 640-98 Ss 02 26676 442 44208 —03 13983 540 -589:98 +02 ny 41° MI. OF 
4077-539 53898 = +02 26996 440 44 0 
M172 53853796 = +04 B7157 «9439. «43907 «= — 07 
14266 ©6537 53698 = +02 275 8795 +05 
M361 536 «= «4536-01 —0l 27488 487  436°89 +11 
M456 536 «© 58614 — 414 2766 36 43595 +°05 
M544 5. 534 —138 27884 485 43517 —17T 
464583 8-14 «= 14 «Ss BOL )= 484 48446 | 46 
4137 = 530 gge16 | 15 2319 48 TT 
1483-8 531 581s © « 13 2887 432 432° —90 
N04) 539s 3019 — 12 2855 431 43159 —59 
15048 5529S 52912 "12 2873-1 430 8 +13 
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» Mr. Stoney does not state what method he employed in inter- 
polating ; the correspondence between his values and my own is 
in general very close, though I employed the data obtained by 
Ditscheiner, in place of those of Angstrém.* 

Cambridge, Jan. Ist, 1869. 

Art. XVI.—On the condition of our knowledge of the Processes 
in Luminous Flames ; by Evcenr W. Hinearp. 

For more than half a century after Sir Humphrey Davy’ 
important investigations of the subject of flames, the expel 
ments and explanations of that eminent philosopher have passed, 
unchallenged and almost unchanged, into text-books and lec- 
ures. As regards luminous flames especially, he established 

the necessity of the presence of a solid incandescent body 
produce useful luminosity ; and in reference to the flames of 
hydrocarbons in particular, he suggested that the liberation of 

earbon in them was owing to the combustion of the hydroge? 
of the compound in advance of its carbon, the latter bemg 
eated to incandescence by an oxhydrogen flame, as it We®; 

and failing to be consumed until all the hydrogen was first 
ox 

stating at the same time that the prevalent opinion concerMMS 
* It is proper to state here, that since this paper was read before the Natie 

Academ, of Seiences, all the calculations oc se revised and many corre’. 
and alterations have been introduced. ‘The original title was, ‘‘ On the deter”? ” 
= a lengths by the method of comparison,” and a portion of the 

2 eee has already: ap with this title. This Journal for May, 1868- 
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however, to draw the legitimate conclusion from these facts, at 

® time ; the more as, with the materials I used, it was im- 
Deible to follow the formation of water by progressive oxyda- 
ion, 
The latter difficulty was avoided by Landolt, who, two years 

later took up the same subject, the failure of my health having 
rendered doubtful the prospect of my ever being able to resume 

8oas to carry out the proposed investigation of the other 
Parts of the flame. Zz 
Landolt* used illuminating gas of known composition, and 

Was therefore enabled to determine the deficient factor in my 
analysis, viz., water, So far as comparable his results in general 
Confirmed mine, He felt compelled by the increase of free hy- 
drogen in the higher parts of the flame examined by him, to 
®ssume the occurrence of a reaction between free carbon 

: : (preformed) water ; but he also failed to draw the inevitable 

-Onclusion as to what must happen in the luminous cone. 

* Pogg. Ann., vol. xcix, p. 389, 



* 
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A later research of Lunge* on the composition of the gas 
contained in the interior cone of the flame of a Bunsen’s bur- 
ner, must have led to the truth of the matter, by showing how 
little oxygen sufficed to render a flame non-luminous when pre- 
viously mingled with the gas. I have not seen Lunge’s me- 
moir ; but he likewise seems to have failed to draw the impor- 
tant conclusion of which his analysis must have contained the 
elements, 

oxygen insufficient to burn more than the carbon to carboni¢ 
oxyd no hydrogen at ll is oxydized ; but that as between car- 
bonic oxyd and hydrogen, the formation of carbonic acid on one 
hand and of water on the other depend upon ‘ chemical mass, 
as Bunsen had already shown, 

This question has therefore been peremptorily ere ie po! 
S i cisive experiments, as much as eight years since. 

those which, like the excellent work of Messrs. Eliot and Store, 

There is another point which, though I took special pains to 
go, is still incorrectly 

stated in almost all text-books as well as books of referene® 
T allude to the definition of the several essentially distinct parts 

mportant fourth : | ing the base of the flame, which is as sharply defined from the 
rth as from the outer veil with which it is usually 00" 

Pipe oxydation-flame, is stated by Plattner in the first edition of his work on the blowpipe. Strangely inconsistent with l's 
* Annalen der Chemie und Pharmacie, vol. exii, p. 205. : + J. pr. Chem., June, 1860, p. 241, er r pe Chem., Dec. 1861, p- ae. 

a 
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own definition, he nevertheless teaches that the blue cup is 
formed by the combustion chiefly of carbonic oxyd, produced 
by the “first and weakest effect of the heat on the fuel ”—an 

surrounding the blue cup as well as the higher portions of the 
flame, and is thus proved to be nothing more than a zone of 
glowing gas; which of course, however, cannot be strictly 
defined from the luminous envelop, the oxydation being a grad- 

burnt by itself from a jet kept at a white heat.* 

Part of the flame, and increases to 76 per cent at the point of 
the Inner cone, with from 10 to 15 per cent of carbonic acid. 

The products and educts of combustion therefore greatly ex- 

up their oxygen, before final combustion. 

* See Gmelin’s Handbook, art. Carbonic Oxide- 
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and hydrogen as that which, I conceive, is burning on the su 
face of the luminous cone, and which there, above the point af 
the latter, produces the maximum temperature. ; 

Unfortunately, a direct solution of the question by ani 
-vestigation of the gases contained in the luminous envelop, ¥ 
exceedingly difficult. Much remains to be done in the study 
of the details of the differentially variable processes by which 
the familiar phenomenon of a luminous flame is produced ; bu! 
what is known is at least worthy of a place in the text-books. 

a 

Art. XVII.—A Notice of some Manuscripts in Central Ame 
ican Languages ; by Dante G. Brinton, A.M., M.D. 

: ‘Tue natives of Yucatan and most of those who formerly 
inhabited the provinces of Vera Paz, Chiapas, Guatemala, 

— _ Pokome, the Tzotzil, tle : 
D pose or most nearly to resemv™ 

é parent stem, and the Honsines he Pamaulk = which was : 
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shown by the authors of the Mithridates* to be an offshoot of 
the Maya. These various dialects resemble each other, both 
in vocabularies and grammatical forms as closely as the various 
Romanic tongues of modern Europe. 

This linguistic family is of great interest for several reasons. 
It included the most highly civilized portions of the red race ; 
their ruined cities are among the wonders of the New World ; 
they had elaborated a phonetic alphabet far superior to the pic- 
ture writing of the Aztecs; they had a body of mythology 
and poetry of which some very respectable relics still exist ; 
and what of civilization was found in ancient Anahuac is sup- 

Presented by Mariano Galvez, Governor of Guatemala, in 
1836. They seem to have escaped the notice of scholars, their 

Me existence there having been entirely unknown even to 

While not one of them is included in the more recent list . 

Works given by Pimentel,f nor in Ludewig’s “Literature 0: 

= apg Lithridates oder Allgemeine Sprachenkunde, Th. II, Abth. III, 8. 15, Berlin,, 

oat 1Guadro Descriptivo de las Lenguas Indigenas de Mexico, Tom. I, p. 124, Mex- 
ay, 5. 

: 
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American Aboriginal Languages.” Some notice of them there- 
fore will doubtless be welcome to “‘ Americanistes,” 

The first I shall describe is a work on the Cholti dialect of 
the Maya by Francisco Moran. It isa small quarto of 92 
leaves. The first three pages contain a narrative in Spanish, 
difficult to decipher, by Thomas Murillo, a layman, touching 
the missions in 1689-92. Then comes one leaf not numbered, 
with notes on the verso in Cholti, nearly illegible. On the 
recto of the fourth leaf,— 

Arte || en-lengua cholti que qui || ere decir lengua de mil || peros. 

32 pages ina clear hand, ornamented with scroll work and 
pen sketches of birds and grotesque animals. On page 39,— 

Libro de lengua cholti que quiere | decir lengua de milperos. 

24 pages in a cramped but legible hand. At the end the 
colophon,— 

_Fin del arte q® trae no. M. R.fe P.e Frai Fran? moran en up 
libro de quartilla grande alto, que enquaderno i Recogio de nues 
tros Religiosos i barias cosas [anadi6], el R.4° P.e Frai Alonzo de 

P. An 
This is a duplicate of the preceding Arte, differing from it, 

however, in several particulars, being more full and accurate. 
They both seem to be copies of the original of Moran, 20 
the one of the other. 

After the Libro follow eight leaves of questions and al- 
swers at the confessional, etc., in Cholti. On p. 77 commen- 
ces, — 

A ml ona on elegant phrases are added “que mi dio el 
ge 2 

fies 

Confessionario en lengua || cholti, escrito en el pue || blo de sa? 
lucar salac de || el chol, afio de 1685: 

three cares ending with a catchword indicating that it is but 
a fragm oment, 

The remaining leaves are occupi Spanish , 7 ne remaining pied by a vocabulary, Sp 
and Cholti, chiefly on the rectos only. At the commencement 
is the following marginal note,— 
Todo el Voeabulario ors co ran » el Voca grande deno. M. R. P.e¢ fr. franet? mor 

esta tra Dusido en este libro, Por el ABesedario, i algunos boea 
blos mas, : ‘ 

The colophon — 

En este pueblo de lacandones I fora de los d& 
lores en 24 de Junio dia de §.n paar ica : 

We have here therefore two copies of the grammar and 0n¢- 
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agrammar of it.f It has even been uncertain whether the 
Cholti was an independent dialect. It is not mentioned at all 
In Ludewig’s “ Literature of American Aboriginal languages,” 
oe Mr. Squier gives the title of Moran’s work from Vasquez 
us,— 

“ Arte de la Lengua Cholti (Chorti ?).”{ 

sive, and eminently deserves publication, together with selec- 
tions trom the vocabulary. I have made a careful copy of it 

ufording some additional illustration of the ‘“ vowel echo,” 

Vecho vocalique of the Maya dialects, to which the same writer 
has called attention as analogous to the law of the harmonic 

Sequence of vowels common in Scythian languages. 
€ remaining manuscripts are in the Cakchiquel dialect, 

at one time and even yet much spoken and studied in Guate- 

a, and hence called Guatemalteca, 
have also noticed the occasional use in these manuscripts of a peculiar wy 

Yowel sound represented by an ¢ with a diacri ae 
2 Pi imentel, Cuadro Descriptivo de seers as Indigenas de México, T. Ul, p. 

t Monograph 38. iph of Authors, etc., p. 35. rag 

Ode gaa personnel dans les idiomes de la famille Tapachulane-Huastique : 
68. ced et ee 

| Etude comparative sur les langues de la famille Maya- Quiché, Revue Amert- 
ine, Tom. I, 
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Calepino || en lengua cakchi || quel por Fray Francis | co de 
Varea hijo de || esta 8S. Provincia del | SS. nombre de Jesvs || de 
Religiosos de || N. P. S. Francisco de Goatema || Jas. 
A small 4to, one unnumbered leaf, 227 leaves paged, 11 un- 

numbered leaves of additions. Colophon at foot of page ac 

este bocabulario yo fray fran® 
ceron, siendo guardian aunque sine meritis de d . 

The title is on the recto of the second leaf. On the recto 
of the first leaf is the form of absolution in Latin and Cak 
chiquel ; on the verso a note dated 1732 to the effect that the 
owner, a priest, received this volume in payment for masses 
for the soul of its previous possessor, a certain Sefior Achu- 
tegui. 

exists in the convent of San Francisco de Guatemala, this 18 probably the only monument of his labor extant. _ the next manuscript is a large folio, bound like the preced- ing In parchment, of 476 leaves numbered on the recto. The 
18, 

eoamoente mabe y recopilado con summo estudio | trauajo y ere 

brits. oi has la, 
contienen j todos los modos y frases elegantes conque los | bye 

lan y d. q- se pueden valer || los Ministros estudioss? 

ho p of 
large, with double columns, 37 lines writte rar though here and there the ink has faded go that it 8 : cult to read, The first 15 pages are handsomely writte? 

* Monograph, ete, p. 47, 



1? & b] 

® Collection de Documents dans les Langues Indigénes, vol. IL. 
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her to be the cause of disease, a belief extremely common 
among the illiterate everywhere. 

e fourth manuscript is a large folio of 77 leaves not num- 
bered, written in Cakchiquel in ordinary characters. On the 
recto of the second leaf is the following title,— 

Arte pronunciacion y ortographia de la lengua en el mismo y- 
dioma || Cakchiquel. 

On the fourth line of the verso of the same leaf,— 

Ramittere, Manual para los Yndios sobre | la Doctrina Chris- 
tiana | por fray francisco Maldonado minorita, || Sub Censura 
ante Romane eclesie Dialogo primo. 

This “nosegay” or anthology consists of twelve dialogues 
on the confession, creed, sacraments, good works, etc., between 
a priest and his catechumen. After the twelfth dialogue there 
is oe addition of nine leaves in Cakchiquel with the followmg 
title,— 

testo de la cartilla inpresa fio || de mill y quinientas y Qi 
quenta y seys por explicar los || terminos que los Yndios Saben 

mal entendidos, por tuvien | do el mismo authorre fformado Ja dt 

y oe es de guatemala, se puso aqui en la misma for 
que la Conrregie para que sirva de brevi.ss exposicion Al 

la antigua sub cenSura Sanct || te Romane ecele || ssie. 

_ At the close is a table of contents followed by this colophon 
in Cakchiquel : 
__Chupam 6 de Julio huna 1748 afio mixgizvi vugibaxic vae VU libro Ramillete Manual tihobal quichin Yndios chupam vateila 
ios Doctrina Christiana yn Seuastian lopez tzarin vae ueva Voc? 

Sancta Maria Asumpcion tecpanatitan de tzolala. 
Then follow two leaves in Cakchiquel headed : : 
ne la emperatrix ala vergen Maria Sefiora Nra su humilde & 

clavo, 

From this evidence we learn that this is a copy made in 1748 
by Sebastian Lopez at Solola on Lake maton or two works, 
the older printed in 1556, author not given, the other by Frat 
cisco Maldonado. The former must be the “ Doctrina Cristiaa® 

18 mie that this was said to be in Quiche,® and that Zapata 
y Sandoval was nota bishop until 1613.+ But as I have 

* Fr. Pedro de Betanzos who died in 1570. publi ina en Lengi® ” - ublished a *t Doctrina en id 

: Shepmapeeliesa se of the nomBbeonle ; ee this should prove to have 4 Pear, Mesos a oe ities would be surmounted. 



D. G. Brinton on Central American Languages. 229 

never seen a copy of Marroquin’s Doctrina, I am unable to re- 
concile these discrepancies. 

The Dialoyos is a work hitherto unknown of ae Seng 
one of the most learned of the Franciscan missionaries, 
lived in the latter half of the 17th century. The only one of 
his productions given by Mr. Squier is “Sermones y Panegi- 
ricos en Lengua Cakchiquelche, ” which is that also chiefly re- 
ferred to by Father Coto in his dictionar ary. 

he next work is a small quarto of 109 leaves, Unfortu- 
nately the first leaf, with the general title, is missing. The 
top of the second leaf commences in the midst of a sentence in 
a Doctrina Christiana in Cakchiquel. This covers ten leaves, 
and is followed by two leaves of ‘ Preguntas de la Doctrina,” 
aliin Cakchiquel. Next comes a “Confessionario breve en 
sc Cakchiquel.” The Spanish translation of each ques- 

n and answer is also given. 
After the Confessionario are three leaves, unnumbered and 
blank, except that on the recto of the second is a Latin Prayer 
to the Virgin, difficult to deci pher 

n the recto of the next leaf i is the following,— 
h pe | de la lengua cak || chiquel. 

written in a clear small hand, covers fifty-four pages 
| an 30 lines on an average to the page, sometimes with o 

: sometimes* ek two, and ae with this ee = 

. a 24 de Junio de 1692 afios dia del Nacimiento de S$. 
Joan Baptista se acavo fg beadind de oraciones y Arte en Kak- 

ique : 

From the close of this to the 96th leaf there is another 
___ Series of doctrinal questions heade 

Vae Kutubal Khabal t ti || Aut ther richin Christianos || cak- 
chiquel Khabal ri || chin cokctigaat inak. 

_ seers the se modification of the consonants by 
~ 

cent Ferrer, related for the purpose of “ terrifying the natives, 
and dispelling the shame they usually have about confessing.” 

re is an index to the book, and on the verso of the last 
leaf ~ aoe in regard to the binding,—‘‘Este quaderno es 
de Fr, rto Mignez ;” said “quaderno ” being in dark 
Withou Sear and with strings. ‘The characters of Parra are 

sal Pe Fe See sc te hen rR OY len > is 6 Sa 
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employed in all the divisions of the work, and the writing is 
mostly quite legible. 

There is no hint throughout where this was written, nor by 
whom. The colophon above quoted seems to show that itis 
the original, at least of the Arte and the prayers. From the 
mention of Saint Vincent Ferrer, a Dominican, and from the 
known rivalry of the two orders at that time in Central Amer- 
ica, I am inclined to attribute it to a Dominican rather than 4 
Franciscan. None of the bibliographical authorities already 
quoted mention any writer of either order who prepared works 
of this kind in Cakchiquel at or very near 1692, The manu- 
~~ a of the Philosophical Society for Sept. 1836, 

Art. XVITI—Notices of New Meteoric Irons in the United 
States ; by CHARLES Upnam SHEPARD. 

hood many years since, but which until lately had bec® 
overlooked in his collection. He described the ies as consist 

pting 

oe appearance of having froma previous state of separatio® — ; 
been suddenly compressed together into a single rounded mas 
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companied with the 
following more complete history of the discovery : 

e 

he had ploughed it up. It was on what is known as the Dan- 

g 2) bar) o ie] ey pg oO z tae pment ae oo fae] = 5 es : = to] — =) ie 3) o Ler] 7 

% 
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As yet I have not been able to have any portion of the mass 
regularly slit and polished ; but a surface of one of the larger 
compound concretions, on being ground upon its broader side 
and polished, afforded me an area of half an inch square. 
This face, on being subjected to the action of dilute nitric acid, 
gave me a series of markings altogether new. They are ex- 
tremely fine and delicate in their dimensions, and require @ 
strong light with the aid of a microscope, to be seen with dis- 
tinctness. The first character that displays itself is somewhat 
that of a mesh or net-work, and arises from the polygonal 
boundaries of the granular concretions, The areas within these 

composed of plates of schreibersite. 

ae ‘5 6 
gen ; and leaves behind a slight residue of thin brilliant, 
blackish scales and needles. The following result was obtain 
on about two grams weight of the iron : 

4 
g--c 7 cee 3 NS ea 94°580 

5 deisel ioeae ok eee 07129 

yes ete (523 
Magnesium, 
Calcium, "(4nd loss 1753 
Silicon, (?) 
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n 
The composition of the troilite, schreibersite and rhabdite in 

the mass is too well known to render necessary any attempt to 
analyze them in the present case. Neither cobalt, tin, nor 
copper was detected in this iron. 

2. Meteorie Iron from Southeastern Missouri. 
For my knowledge of this iron I am indebted to Prof. B. F. 

Shumard, of Saint Louis, who sent me a specimen of it several 
years ago, but through an accident it failed to reach me until 
lately. He wrote me under date of Nov. 4, 1868, as follows : 
“The specimen is from one in the collection of the St. Louis 
Academy of Sciences which I found among minerals that be- 
longed to the old Western Academy of Sciences, of St. Louis. 
The label with it gives only ‘8. H, Missouri’ as the locality. 
Its meteoric character was not known until I examined it.” 

) n reply to my request for further information, Prof. Shu- 
lard has favored me (Dec. 18) with the following additional 

particulars: ‘‘The specimen in the Academy’s collection is 
iregularly lozenge-shaped, 3,°, inches long, 14 wide, and 1;, 
thick, The extremities and upper face are rough and irreg- 

| ular, one lateral piece is smooth with a wavy surface, we 

| 
Its present weight is nine ounces; and if you will add to this 
What has been taken to furnish the specimens referred to above 

In respect to the figures developed by etching, it belongs to 

‘RY order of me mmic irons ; mbles 

’ Atva and Cocke county. It is rich in schreibersite, insomuch 
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Specific gravity 7:015—7:112. It appears to contain 10 
chlorine. It gave: 

Tron, fi. 92°096 
Nickel, “604 

Schreibersite, 5000 ’ . 
romium, cobalt, magnesium, phosphorus, races, 

A fine residue of #e Si and C. Neither copper nor tin was found. 

3. Composition of Meteoric Iron from Losttown, Cherokee Con 
Georgia. 

My general description of this iron was contained in vol, 
xlvi, p. 257 of this Journal. Its analysis has afforded me— 

_ Charleston, 8. C. Dec. 29, 1868. 

——_——= 

Arr. XIX.—On Nitrification ;* by 8. W. JouNsON. - 

Formation of nitrogen compounds in combustion.—Saus 
sure first observed (Ann. de Chimie, Ixxi, 282), that in the 
burning of a mixture of oxygen and hydrogen gases in the alt, 
the resulting water contains ammonia. He had previously ne 
ticed that nitric acid and nitrous acid are formed in the same 
process. 

Kolbe (Ann. Chem. u. Pharm., cxix, 176) found that whet 
a jet of burning hydrogen was passed into the neck of an ope? 
bottle containing oxygen, reddish-yellow vapors of nitrous acid 
or nitric peroxyd, were copiously produced on atmospheric at 
becoming mingled with the burning gases. ae 

Bence Jones (Phil. Trans., 1851, ii, 399), discovered mute 
{nitrous ?) acid in the water resulting from the burning of al- 
cohol, hydrogen, coal, wax, and purified coal-gas. Pu 

By the use of the iodid of potassium starch-test Nae 
test), Boettger (Jour. fiir Prakt. Chem., Ixxxv, 396,) 3 
Schonbein (ibid., Ixxxiv, 215,) have more recently confirmed 
result of Jones, but because they could detect neither free 

sod that tae autalt by the ordinary test-papers, they <_< ded nae 7 . . 14 jw 8) 

rapid combustion.+ 
* The substance of this : ‘ 

Ni Maencek: Ani Wen ee ee Oe gr ri 

,.. | Nitrous acid does not appear when the combustible contains sulphur, sine? 
re o> iP ures by re 

that, in fact, nitrite of ammonia is generated in all cases of 
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of careful experiments, found that when alcohol, illuminating 
i i d am- 

monia are very frequently, but not always formed. When the 
combustion is so perfect that the resulting water is colorless 
and pure, only nitrous acid is formed ; when, on the other 
hand, a trace of organic matters escapes oxydation, less or no 
nitrous acid, but in its place ammonia appears in the water, 
and this under circumstances that preclude its absorption from 
the atmosphere, 

Zabelin gives no proof that the combustibles he employed 
were absolutely free from compounds o nitrogen, but other- 
wise, his experiments are not open to criticism. 
_Meissner’s observations were indeed made under somewhat 

different conditions ; but his negative results were not improb- 
ably arrived at simply because he employed a much less delicate 
test for nitrous acid than was used by Schénbein, Boettger, 
Jones and Zabelin, * 

€ must conclude then, that nitrous acid and ammonia are 
Usually formed from atmospheric nitrogen during rapid combus- 
on of hydrogen and compounds of hydrogen and carbon. 

quantity of these bodies thus generated is, however, in general 
80 extremely small as to require the most sensitive reagents for 
their detection, 

_ Formation of nitrogen compounds at low temperatures.— 
Schénbein was thefirst to observe that nitric acid may ed 
at moderately elevated or even ordinary temperatures. As is 
Well known he obtained several grams of nitrate of potas 

ympounds are formed by the simple evaporation of water. 
He heated a vessel (which was indifferently of glass, porcelain, 
silver, &ec.), so that water would evaporate rapidly from its 

e, 
dish in small quantities at a time, each portion being allowed 
.” Meissner rejected Price’s test in the belief that it cannot serve to distinguish 

mitous acid on hydric peroxyd. He therefore made the liquid to me examined 
slight exces h, concentra’ bulk 1 

dilute sulphuric acid and ferrous sulphate, (Unters. ii. d. Sauerstoff, p. 23 3). Schon- 
bein t iodid of ss is decom r a little time by con- 

Solutions of hydric peroxyd, but is unaffected by this body dilute, — i when dil 
Cour, fir i i with Schénbein that Price’s .” ‘UT prakt. Chem. Ixxxvi, p. 90.) Zabelin agrees wi n tha 
: xxx, decisive between hydric fverouya and nitrous acid. (Ann. Chem. u. Ph., 

p.58. 

. 
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to evaporate away before the next was added. Over the vapor 
thus generated was held the mouth of a cold bottle untila 

y simply exposing a piece of filter paper for a sufficient 
time to the vapors arising from pure water heated to boiling 
and pouring a few drops of acidified iodid of potassium-starch- 

ened with the purest water, was allowed to dry at ordinary 
temperatures, in the open air or ina closed vessel. (Jour. fir 

= Bos writer’s opinion, serve to clear up the matter satisfac- 
y. 

, _Zabelin ascertained in the first place that the atmospheri¢ 
air contained too little ammonia to influence Nessler’s test, 
which is of extreme delicacy and which he constantly ernployed in his investigations, 

abelin operated in closed vessels, The apparatus he used consisted of two glass flasks, a larger and a smaller one, which 
were closed by corks and fitted with glass tubes, so that @ stream of air entering the larger vessel should bubble throug? water covering its bottom and thence passing into the smaller flask should stream through Nessler’s test, Nextly, he found that no ammonia and (by Price’s test) but doubtful traces of nitrous acid could be detected in the purest water when dis- — Seay a8 this ap tus, 

elin likewise showed that cellulose (clippings of filter paper or shreds of linen) yielded no poten ioN essler’s test vec peated ina current of air at temperatures of 120° 
Lastly, he found that when cellulose and pure water togethet 
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were exposed to acurrent of air at the temperatures just named, 
ammonia was at once indicated by Nessler’s test. Nitrous 
acid, however, could be detected, if at all, in the minutest traces 
onl > y. 

The reader should observe that Boettger and Schénbein, find- 
ing in the first instance by the exceedingly sensitive test with 
KI and starch-paste, that nitrous acid was formed, when hy- 
drogen burned in the air, while the water thus generated was 
neutral in its reaction with the vastly less sensitive litmus test- 
paper, concluded that the nitrous acid was united with some 

se in the form of a neutral salt. Afterward, the detection of 
ammonia appeared to demonstrate the formation of nitrite of 
ammonia, Schinbein’s explanation of the mode in which this 
salt may be generated, viz., by the direct union of water 
and nitrogen, seems to have perfectly satisfied the chemical 
critics.* 

way of probability. If traces of nitrite of ammonia can be pro 

tures, or at the boiling point of water, or lastly in close prox- 

i i , then it is simply incon- 
ceivable that a good share of the atmosphere should not 

speedily dissolve in the ocean, for the conditions of Schén- 

bein’s experiments prevail at all times and at all places so far 
as these substances are concerned, : : 

The discovery of Zabelin that ammonia and nitrous acid 
do not always appear in equivalent quantities or even simulta- 
neously, in no wise conflicts with any of Schénbein’s facts. A 

quantity of free nitrous acid that admits of recognition by 

help of Price’s test would not necessarily have any effect on 
litmus or other test for free acids. There remains then no ne- 
cessity of assuming the generation of nitrite of ammonia, and 
the fact of the separate appearance of the elements of this 
salt demands another explanation. 

he writer is not able perhaps to offer a fully satisfactory 
explanation of the facts above adduced. He submits, how- 

ever, some speculations which appear to him entirely warran- 

ted by the present aspects of the case, in the hope that some 
One with the time at command for experimental study, will es- 
tablish or disprove them by suitable investigations. = 

He believes that in no case can free nitrogen unite directly 
Se ie a ee din some 

of his experiments where organic matters intervened, was due to a power pos- 

Sessed by these organic matters to mask or impair the delicacy of Price’g test, 5 

: rst noticed by Pettenkofer and since demonstrated by Schénbein in’ case 
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with water, but in the conditions of all the foregoing experi- 
ments, it enters combination by the action of ozone, as Schin- 
bein formetly maintained and was the first to suggest. Ozone 
is formed not only in all rapid combustions but also in the 
slow oxydation of organic matters (paper and linen.) 

Pincus has lately published some observations which any 

chemist may readily verify, that demonstrate the formation of 
ozone in combustion at high temperatures. It is only neces- 
sary to hold a cold, clean and dry beaker glass for a few seconds 
over a jet of pure hydrogen burning from a metal tube with 
a flame } of an inch high, and then to smell of its contents. 
The ozone odor is most plainly perceived. The same result 
may be obtained from a small flame of alcohol or of a stearme 
cat Die Landwirthschaftlichen Versuchs-stationen, 1%, 

) 

strongly by the researches of Schénbein and Meissner, we must 
consider the case pretty well made out in theory, for hydte 
peroxyd which is held to be the result of the union of antozone 
with water, is formed in so many instances of slow oxydaion 
of metals and organic bodies that Schénbein felt justified m 

ming its production, or that of a corresponding organic 
antozonid in them all—<(Jour. fiir. prakt. Chem., xcvill and 
cix. 
In Schénbein’s experiments before mentioned, where pape 

or linen were not employed, the dust of the atmosphere pro 
ably supplied the organic matters. : | 

first result of the oxydation of nitrogen is nitrous acid | 
alone (at least Schénbein and Bohlig detected no nitric acid), 
when the combustion is complete as in case of hydrogen, % 
when organic matters are excluded from the experiment. Nit 
acid is a product of the subsequent oxydation of nitrous acid. 

Hen organic matters exist in the product of combustion, 25 
when alcohol burns in a heated apparatus yielding water bat 
ing a yellowish color, it is probable that nitrous acid is formed, 
but is afterward reduced to ammonia, 

The reduction of nitrates to nitrites by various organic mat- 
was : found 

sugar (but not cane sugar) had this effect—(Jour. fiir. pree™ 
p- 207.) Zabelin in the article before cited, 7 
as authority for the fact that these orgatl 
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ate of potash with garden soil prevents nitrification and 
causes the development of ammonia. (Agronomie, etc., 11, 

excess of active oxygen ; the precess was therefore a putrefac- 

and fire, every decaying plant and animal, the organic matters 

tile oils of cone-bearing trees, are indirectly, means of convert- 

mg a portion of free a a into nitrous and nitric acids, or 
ammonia, : 
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access of air) the whole being confined in a glass case, assii- 
ilated 00217 grm. of nitrogen, and the soil far from exhibit- 

ni tion induced by the eremacausis of its humus, with 
the formation of ozone. 
__.. he passage of nine-tenths of this fixed nitrogen into a coh 
stituent of humus, where it doubtless exists in what we , 
call organic combination, probably tuok place by reduction ° oe a, ‘ + € ¥ 

s 
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T. 8. Hunt’s idea of the synthesis of gelatine, from a carbo- 
hydrate and ammonia.—(Kekulé’s Lehrbuch, ii, 356. 

Certain experiments executed by Mulder, more than twenty 
years ago (Chemistry of Animal and Vegetable Physiology, 
p. 673,) confirm the view we have taken. Two of these were 
“made with beans which had germinated in an atmosphere 

in charcoal, both being moistened with distilled water, free 
from ammonia, The ulmic acid and the charcoal were seve- 
rally mixed up with one per cent. of wood ashes, to supply the 
plants with ash-ingredients. I determined the proportion of 
nitrogen in three beans and also in the plants that were pro- 
duced by three other beans. The results are as follows :— 

White beans in ulmic acid. Brown beans in charcoal. 
Weight. Nitrogen. Weight. Nitrogen. 

ans, 1:465 erm. 50 cub. cent. 1277 27 cub. cent. 
Plants, 4°167--. * 60. ‘ 1°772 “sc “ 

The white beans, therefore, whilst growing into plants in 
substances and an atmosphere, both of which were free of am- 
monia, had obtained more than thrice the quantity of nitro- 
gen that originally existed in the beans ; in the brown beans 
the original quantity was doubled.” Mulder believed this ex- 
Petiment to furnish evidence that ammonia is produced by the 
union of atmospheric nitrogen with hydrogen set free in the 
decay of organic matters. But the researches of Will have 
fairly established the impossibility of nascent hydrogen unit- 

0 free nitrogen. The results of the experiments are fully 

explained by assuming that nitrogen was oxydized in nitrifica- 

tion and no other explanation yet proposed, accords with ex- 
isting facts, 
To sum up, the writer believes that in nature, free nitrogen 

enters into combination, in all cases, by oxydation, that the 

of electrical tension has been shown by Meissner to be prece- 

ded by the production of ozone. Bya long series of criti- 
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as is true of that which separates in the decomposition of per- 
manganates and chromates by oil of vitriol.* The plant, then, 

appears to be an agent of nitrification when living as well as 
when dead, and ozone is the result of a molecular chan 
which accompanies the decomposition as well as the formation 

of oxygen compounds. 
Sheffield Laboratory, Dec., 1868. 

Art. XX.—Geological Nétes on the Andes of Ecuador ; by 
JAMES ORTON, 

We believe with Darwin, that the Andes did not suddenly 
reach their present gigantic proportions, Wilson counted six 
terraces in going up from the sea, through the province of 
Esmeraldas toward Quito. Moreover, such an assemblag? of 
great volcanoes, among them Cotopaxi, the highest open vent 

are the cerros, or outlying spurs; and still higher are the p@” 
amos or bleak, aay highlands out of nih rise the x 
cass. the west slope of the Ecuadorian Andes, is abou 

275 feet per mile ; on the east, it is 125. Yo 
ite ae chain is built up of granitic, gneissoid 

Schistose ro in vertical position, and capped 
* May not the liberation of chlorine in preparing oxygen from a mixture of 

Manganese, be due to the action of ozone? pet : 
Position is effected in a low heat, but not we. 
0 the latter case ozone cannot exist. 
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trachyte and porphyry. Large masses of solid rock are rarely 
seen ; everything is cracked, calcined or triturated. While 
in Bolivia, the eastern Cordillera shows a succession of sharp, 
ragged peaks, in contrast with the conical summits of the Cor- 
dillera of the coast ; there is no such distinction in the Andes 
of the equator. The eastern Cordillera, has a greater mean 
height, and it displays more volcanic activity, Twenty volea- 
ni¢ mountains surround the great valley, of which twelve are 

been active since the conquest. The truncated cone of Coto- 
paxil, the jagged, Alpine crest of ruined Caraguirazo, and 

oe SNOW LIMIT Pies 
~\ 

im 

10,000 ft, Chimborazo, looking west. 

yee 

10,000 ft, Caraguirazo, looking west. 

vex , 

Corazon, resemble Claraguirazo ; Tunguragua, Sangai, Llan- 

The growth of the cones since they began to erupt, is 

Plainly aries They rarely eject liquid lava, but chiefly 

, ashes and fragments of trachyte and porphyry. 

From the deluges of water, result deep furrows in the sides ; 

* Much of the water sent down from Cotopaxi, may be due to the melting of 

a Stow; but this cannot be true of Pichincha or Im 
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tar and Rumifiagui, the western wall is lower than the eastern. 
Cotopaxi is exceptional, being lowest on the east side.* 
there is no synchronism in the eruptions of Etna and Vesu- 
vius, so there is no simultaneous activity of Cotopaxi and Pi 
chincha. These voleanoes must have independent reservoirs, 
for Cotopaxi is 3,000 feet higher than Pichincha, and only 

Snow limit, 7, ae 
a 

10,000 ft. Cotopaxi, looking south. 

Snow limit. eee ean a Oe ee 

10,000 ft. Pichincha, looking west. 

that Cotopaxi and Tunguragua, are sympathetic. The vole 
noes of Ecuador, (excepting Sangai,) alate to Serope’s third 

sana, 25 miles ; on the third, Quirotoa, Pichincha and Gu® 
ro Nh mel on the fourth, Langanati, 40 mi 5 

>a 
3 

‘the seventh, Altar, 65 miles ; on the eighth, Sangai, 75 miles 
7 ninth, Chiles and Assuay, 100 ak. oe The chief dome of Chimbo aranda & 
ba ge we ; while from a spot near 7 
amba, the profile of the whole mountain has the figure ° 

* In the voleanoes 
1¢ Mexican craters, are lowest on 
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ally covered with snow. ‘ Chimborazo (said Humboldt,) is 
formed of one simultaneously uplifted mass of trachyte which 
has pierced, and reposes upon, secondary strata,” and Dauben 
adds that ‘‘ the trachyte dome was raised, and then the vol- 
canic fire was shifted to another quarter.” But to us the up- 
per third of the mountain appeared like a vast accumulation 
of volcanic matter ejected around and over a fissure in the up- 
turned metamorphic rocks of the Cordillera, The rounded 
contour of the trachytic beds, as well as their porous texture, 

Scrope contends, indicates their protrusion in an imperfect 
aio of liquidity. We observed the following rocks on Chim- 

Tazo ;* 
Fine-grained trachyte, gray, brown and dark colored (common.) 

= “soft, reddish, - 
Coarse, porphyroid trachyte, gray, a 
Cellular trachyte, iron stained, 
Compact trachyte, gray, 
F e-grained trachyte with seams of flint, 

sidian, 

it 

(rare.) 
ac 

ce Ob 

amile.+ The abyss is girt with a ragged wall of dark tra- 

chyte which rises on the inside, either vertically or at the an- 

gle of 50°. The outside of the cone agen is inclined 
i i ith fine 

| a 5 &. i=] oe pe eo j= re a2) =] S B — bo bd E i= 5 5 fom 

* Complete series of the Rocks mentioned in this paper, are preserved in the 

- Cabinets of the Universite of Rochester, and of Ingham University, LeRoy, N. x 

hey were kindly identified by Dr. T. Sterry Hunt, F.R.S., the distinguished 

Mineralogist of the Canada Survey. ‘ a 

ina in Mexico, 2,000 foot Kighsr than. Pichincha, has a crater 6,000 
Wide, but only 500 feet deep. That of Kilauea is from 600 to 1,000 feet deep. 

____$ The author made two attempts to reach the botto: crater, the second 

of which was successful, Oct. 22, 1867. We were two in descending, 
8nd three hours in our exit. Mr. Farrand, a photographer, was the only Ameri-_ 

tan who had preceded us. 
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boiling beside it at 189°2. The gigantic wall which girdles 
this fiery mount, is not only lower on the west side, but a deep 
cleft leads down into the wilds of Esmeraldas, A year ago 

2 eruption which cleared out enormous crater. 

‘ollowing rocks we observed within and around Pichincha: 

— (lapilli,) (common-) 

Granules tesetipee sg augite crystals, Z 

Fine granular hyte, reddish} “ 

* The natives ascribe the eart as 
se Used oa baled k in elie of 1859 to Pichincha. 
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Porous trachyte, with augite crystals, (common.) 
Porphyroid trachyte, dark base, e 

* “= reddish, 
“c “ ; TA , 

Very compact sconk-ei gray, 
Sulphur, seen only in the crater, where it is abundant 

either pure or forming a conglomerate with cinders, “ 
grained trachyte, iron-stained, rare.) 

Porous, granular trachyte, iron-stained, “9 
Soft, friable trachyte, yellowish, 
Fine-grained, decaying trachyte, with seams of flint, 
orphyroid trachyte, disintegrating, 

Granular trachyte, ” 

Thirty-five miles 8.E. of Pichincha is the extinct volcano 
of Antisana, loftier than Cotopaxi, and overtopped only by 
Chimborazo and Cayambi. Humboldt mentions three lava 

. e discovered a fourth on the north side, reaching 

“é 

that the rock is porous and perhaps cavernous. In the same 

Cellular vitreous trachyte, black with few crystals, (common.) 

Fine grained, porphyroid trachyte, dark,* i 
C arse a4 cc re dish, : 

Compact trachyte, gray, found at snow limit, ri 

Porphyroid “ ~  iron-stained, “ o 
Fine-grained “ # (rare). 

orous 2 dark, 
. 

Fine-grained “ with augite crystals, . 
Pumice, 

Fifteen miles §,W. of Antisana rises Cotopaxi, the loftiest 

and most symmetrical active voleano on the globe. Every rep- 

resentation, excepting the photograph taken by Farrand, is er- 

toneous. Humboldt made the south slope 52°, and the nortl 
50°. Guzman made the slope 69° 30’! Villavicencio in his 

Geografia makes it 40° ; and in a view drawn by Salas, the 

first artist in Quito, the slope is 35°. Spruce makes 1t 29° 

di haracteristic of the “lava streams.” Vv 
ok 

Cnatacue 
S 
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30’. The true slope of the south side is 30° 45’; of the north, 
26° 45’; and of the west and east a little over 30°, Spruce 
gives 121° as the apical angle of the cone ; more correctly it 
is 122° 30’. On the summit is a circular parapet of scorie 
as on the Peak of Teneriffe. On the east side are signs of 

tween Cotopaxi and Iliniza, presents the following section 
showing the character and relative amount of material suc- 
cessively erupted : 

Soil, 1 ft. Fine yellow pumice, 5 
Compact black ashes with seams of pumice, 10% — Fine yellow pumice, 1 “ 6in Compact black ashes, ig Fine yellow pumice, 2° Compact black ashes with seams of pumice. 

Near Tacunga is the following section : 
Soil, 0 ft, 0 in Stones and cinders, i ine pumice, of 67 Stones and cinders. 10 “ Compact black ashes, 

Compare a section at Pompeii : 
Soil, 

oe Brown incoherent tuff, - Small scoriz and white lapilli, | arthy tuff, 

The mud deposited at the foot of Cotopa n | q 0 * 

Pe n with oe blocks of dark trachyte, Square. They lie in rows: a are not the product of volcanic. eruption. | Otopaxi : 
rocks seen about C: 

E umice, — = of augi 
Porous trachyte, 
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Very compact trachyte, dark gray, (common.) 
Granular trachyte, whitish with hematite scales, * 

in ne-grained trachyte, dace mottled, * 
gr ay, “6 

= “« dark, very tough, ‘@ 
Porous trachyte, iron-stained, se 

Porphyroia oe black vitreous base, * 
olored, 

ie * fine grained, dark, i 
Obsidian, 
Fine-grained trachyte, dark, augitic, 

cell 
Soft, disintegrating i te, hardens under water, 
Feldspatho-augi itic : rock, re 
Coarse por phyroid tr achyte, reddish, 

gray, 
Tunguragua is a beautiful cone rivaling Cotopaxi; but it 

is 2,000 feet lower. Spruce calls one of the slopes 43° Li, and 
the apical angle 92° 30’. We found the west, east and ate 
slopes 38°, making an ee at the apex of 104°, The west 
side is covered with fine black sand; on the north is an im- 
Mense stream of black porphyroid frazments, much resembling 
the Antisana currents.* At the base of the mountain there 

lum 
oo prismatic form. At Bafios is a hot ealerys ing 
(130°), “The last eruption lasted from aid a 1780 ; but 
Spruce asserts sess he saw smoke ae set e western 

Vitreous wachyte, black with ns a feldspar crystals, (common.) 

Fine-grained trachyte, gray with anit — 
Porphyroid trachyte, banded black an nd 

da rk base, numerous ‘crystals, 
= “ dish “ 

5 4 gray, (rare.) 

: pater is the most alpine of the Ecuadorian mountains. 
_ ; fom the west it appears to be what it undoubtedly is, a bro- 
i volcano, poeaeiee eight snowy needle peaks sur- 

; ding an immense crater. = has not been active since the 

dag of the Incas ; but there is a tradition (still living in its 

Indian nam name, cappae-Urctl, the "chief ) that originally it over- ee 
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From these examples it will be seen that the products of — 
the Ecuadorian volcanoes are mainly feldspathic, Trachyte 
abounds throughout the Andes. All the summits which rise 
above the limit of perpetual snow are trachytic. The trachytes 
of Bolivia, says D’Orbigny, are always micaceous ; those 0 
the equator are cellular, porous, granitoid, granular or com- pact. Cotopaxi alone produces foam-like pumice. * most perfectly glassy translucent obsidian is occasionally found on 
Cotopaxi and Chimborazo. Its sp. gr. is 2°35 to 2°40, _Hum- boldt mentions pitchstone as occurring on Antisana, There 

pele rphyries in containing . mica. The absence of basalt as well as the paucity of quart® 

uw America, are rarely visible on the Pacific side, in th < aT 2 ; ? ‘eS neighborhood of volcanoes, B e 
i unto in the employ of Ecuador, claims the discovery cae 
the solution and removal of oleanic fusion, but simply a rock altere’ hive 
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volcanic accumulations. At Cuenca, south of Chimborazo, 
metamorphic rocks abound. On the east slope of the eastern 
Cordillera mica-slate i is the prevailing rock. The ‘ ee 

8 of gypsum” seen in Chili are ane Tn in Ecuador. A 
dolomite marble occurs near Ca 

& -B fas) te @. mM pk 2 o- ig?) | oO B 

a1 

asi, six mi es from 
ito, teeth of the Mastodon ea nai ?) have been found ; 

and in the ravine of Chalan seven miles south of Riobamba, 
we rong the femur and patelle of a Mastodon, the sk 
ot a Horse, and numerous leg-bones not yet identified. They 
were itibedded in the middle of a cliff (200 ft. high) of the 
compact tenacious clay resulting from the union of trachytic 

es with water, and were cere with terrestrial shells, 
identical with living s ecies in the vicinity. The bones were 

PE Wis oe SMO gs te eS Fe ee 

_ the probable climate and the character of the ve septation in 
“us high valley, when these extinct mammifers lived.* 

Rochester, N. ¥., Nov. 10th, 1868. 
—— 

Arr. XXT. Scns ten upon Autumnal Foliage; by 
JOSEPH WHARTON. 

Sahoo the green coloring matter of leaves, should be, 
like many other greens, a compound color, it must have for one 
of “i, elements a vegetable blue, capable of being reddened by 

ee 
ay 

pone — 
aa 

fas) | 

ie 

gry 
E g yee 

fer) o. =¢ =a ig?) a ot et, ® 

be ought to fonomd Bins again, "wide exposed to an alkali ; or, in 
_ other words, if green leaves should be reddened in the autumn 
i the manner here suggested, by the unresisted action of the 
if mate ote Deng met ‘hey ought to return from red to gre 

i . iio eas Gas ts athe of the South 
‘of Eeuador, we? br. Dr. gs Wagner, in the Berlin Ze’ 
Erdkunde, xvi, 232, 1 
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Reasoning thus one autumn day about ten years ago, I ar- 
ranged a wire staging, to stand under a glass receiver, which 
dipped into a dish of water, and under which was also placed 
a capsule containing ammonia, Upon this staging I placed in 
succession a variety of autumnal red leaves, and had the grati- 
fication to perceive that in most cases the green color was re- 
stored, 

The rapidity and completeness of this restoration varied 
greatly in different leaves ; while those which were covered by 
a thin and porous cuticle passed visibly from red to green be- 
fore the eyes, (for instance Sassafras, Blackberry, Maple, ete.), 
others, whose cuticles were comparable to an impervious varnish, 
(for instance some of the Oaks,) changed gradually into brown, 

_ without showing any trace of green, except sometimes ina few | 
spots where an imperfection in the leaf existed. | 3 In order to determine fully whether the behavior of this lat- 
ter class of leaves was really owing to the protection afiorded 
to the pulp or chlorophyl ‘by the cuticle, | wounded se 
such oak leaves in divers spots, and found that although these 
leaves, when exposed to ammoniacal vapor, became generally 
brown, each wo 

___ #rost prob; 
tints, than m. 

eaves 1s still full and plump, the red colors come oUt” tly, because there is plenty of the blue substance to 
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nourished and succulent, while the inner leaves—those nearer 
the trunk—are smaller and weaker. It is not uncommon fora 
Sassafras tree, which stands alone, to present in the autumn 
the appearance of a green mass of foliage, illuminated from 
within by red and yellow lights: this results from the com- 
plete change of those feeble leaves in the interior, before the 
more vigorous outward leaves are in a condition to yield. 

tree, observed last Fall, afforded a similar illustra- 

= a 5 g bet) _— TR et 5 = a 0g ° = co = fas) [a oo es RS) cot = >) mM fae) ect a a 08 mM ae = o> ~ i Rw 
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y by a process similar to that which separates the single 
leat from the plant, and whose first effect had of course been an 
untimely stoppage of the circulation.* 

eaves which die in the Summer are usually dried out di- 
rectly, or, if the weather is moist, are quickly rotted ; still, it 
18 common enough to see single dead leaves of Gum, Sumac, 
or Sassafras, splendidly reddened many weeks before a frost. 
Tn June, 1868, I observed leaves of Mahonia upon a sickly 

twig thus colored, and on July 19th, I found thoroughly red- 
dened leaves of Sassafras and Gum, and leaves of American 
Poplar and Chestnut of perfect autumnal yellow ; all being of 

_ Course such as by feebleness of, or injury to, the sustaining 
twigs, had been deprived of their circulation. . 

It is somewhat remarkable, however, that of the millions of 
dead leaves which I saw last Summer upon twigs wounded by the 
Seventeen year locusts, not one showed autumnal tints; though 
T observed upon a number of trees, bearing the brown leaves of 
the locust-wounded twigs, an occasional leaf of a full autum- 

ted upon a twig not so wounded. 

For the convenience of those who may incline to pursue this 
Subject, I add a compend of some of the principal recent inves- 

tions concerning chlorophyl and related matters 
Comptes Rendus, 1, 405. Frémy separates chlorop 

es, which first occurs in the parietes of the ves The cells in 

multiply, till at last the vessels are completely choked up in the neigh 
the insertion leaf, and thus a di ial plane is formed, across leaf U of the us @ differen Stalk breaks, and the leaf accordingly falls. 
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it to a mixture of ether and chlorhydric acid; the former takes 
up the yellow matter, (phylloxanthin,) the latter the blue 
matter (phyllocyanin,) each liquid having distinctly the yel- 
ow and the blu 

ye be 
_ the phylloxanthin is dissolved, and is obtained by evaporation, 
In crys ates, or reddish prisms. Phyllocyanate 0 

O*, yields its acid, which is insoluble » + 

, whic ordain: 

does not are green, reddish, violet or beautiful blue. 

consider chlorophyl a simple mixture of its 

os 
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chlorophyl, which has been even in a feeble degree subjected to 
acids, can be considered as a constituent of chlorophyl. 
Comptes Rendus, Ixi, 436. M. A. Trécul observes what he 

thinks to be naturally crystallized chlorophyl, in cells in the 
bark of Lactuca Altissima. 

Liebig & Will’s Jahresbericht, 1863, p. 561. Stein remarks 
that the red spots in the flowers of Aesculus Hippocastanum, 
also the flowers of Aesculus Pavia, which are first yellow then 
red, are turned green by alcoholic solution of soda. In other 

AR. XXII —On « Modified Form of the Nitrate of Silver . 

Lest for Arsenic Acid; by Cuartes BE. Avery, Student in 

the Massachusetts Institute of Technology. 

Since arsenate of silver is slightly soluble in an aqueous 
Solution of nitrate of ammonium, and readily soluble both in 
ammonia and dilute nitric acid, it is not easy to detect 
quantities of arsenic by means of nitrate of silver, as 
employed, unless the test be applied with extreme ¢ 
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tions. At the suggestion of Prof. F. H. Storer, I have tested 
this idea by experiment, 

All acids which I have tested in this regard exert some solvent 
power; but those having very little solvent action may be 

x 2 ment, that the addition either of acetate of sodium, acetate 
of ammonium, or Rochelle salt, to a mixed solution of arsenic and nitric acids, is sufficient to ensure the immediate precipita- tion of arsenate of silver, when ammonio-nitrate of silver is introduced. 7 i By placing a small quantity of a nitric acid solution of ar- senic acid 

‘Upon an excess of freshly precipitated carbonate of silver, or _ Ted arsenate, instantly formed, shows clearly on the ground 8now-white carbonate ; this is a striking reaction, and there- fore a delicate test, Oxyd of silver, when tried in a like mal- ner, gave no results of value. 
j off a viments made with sulphate, succinate, and nine’ ammonium, served merely to establish the superiority of the Acetates and carbonate, as above described « 

ne ae ent in relative] la uantity, arsenic acid re precipitates silver from asclutie of nt id 

8 to the succinate of ammoni experiments were varied by changing 
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the reagents so that the several results stated above are de- 
duced from many trials. e same tests being tried, wi 
phosphoric in place of arsenic acid, the alkaline acetates gave 
the best results. 

The following quantitative experiments were then tried, to 
determine the relative solubility of arsenate of silver in solu- 
tions of acetates of sodium, Rochelle salt, and nitrate of am- 
monium. In experiment No. 1, 20 grms. of crystallized ace- 
tate of sodium were dissolved in a mixture of 100 ¢. c. of wa- 

, Adding more of the ammonio-nitrate to No, 3, with occa- 
‘ional drops of arsenic acid solution, to keep the mixture acid, 

& purple cloudiness appeared, which increased up to the sixty- 
p, but no precipitate fell. rE ee 

In a repetition of No. 3, (nitrate,) no precipitate fell until 
80 drops of the ammonio-nitrate of silver had been led ; 

When it reached 85 drops, the precipitate was exceedingly volu- — 
Minous. In three other experiments, the liquids were acidu- 
lated with tartaric acid. In experiment A, 75 drops of a 

hg solution of arsenic acid, 125 c. c. of water, and 25 grms, 
of crystallized acetate of sodium, were mixed, neutralized with 

Carbonate of sodium, and tartaric acid added. In B and CG, . 
gtms. of Rochelle salt and of nitrate of ammonium were 

Tespectively substituted for acetate of sodium. 
ven drops of ammonio-nitrate were then added to each of 

the solutions, In A and B, the red-brown arsenate precipi 
peared ; but in ©, no precipitate was formed except the 
toudiness due to impurities. 
Boston, Dec. 1, 1868. 
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Art. XXIII.—WNotices of papers in Physiological Chemistry— 
No. IL; by Georcz F, Barxer, M.D. | 

5. On the formation of Sugar in the liver.* 

[Continued from page 32.] 

(43.)} In a paper on the origin of the sugar of the chyle, oO 
published June 28, 1858,i Contin calls attention to the large 

° . 
? ing to Boussingault, 6196 grams of sugar, of starch and of other 

_ Rave come fr . To controvert the second a — 
ee }, nothing 1s easier than to show that the lacteals lea! 

aeenarine substances with great facility; since the liqu? 
poi the range of the discussion widens to include the amyloid 

4. Lver tissue, but algo of other tissues. The obvious mnie 
glycogenic theory, is a sufficient reason for noticing the™ 

ugh an oversight, paragraphs (48) and (44) in the January number, We? 
ly inserted. “They should bs sare foot aad (56), and ial 



or a 

periments made by 
ently confounded the results of sepa 

them. His statements refer sol 

* ©. R., xlvii, 112. 
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the experiments on fasting carnivora (Exp. A) where it is 
stated that “the sugar found in the lacteals comes from the 
lymphatics of the liver ;’ nowhere is this fact stated of the 
herbivora in full digestion, In these animals glucose was 
recognized (Exp. D) not only in the chyle but also in the blood 
of the inferior and superior venze cavee, in the mucus of the small 
intestine, in the intestinal walls, in portal blood, ete. It was 
distinctly stated that the sugar in the intestinal walls might have 
come from the intestinal contents. As to Colin’s results, by 
which he proves that the chyle contains more sugar than the 
lymph, in opposition to the opinion they expressed, Poisseuille 
and Lefort leave the matter to the Commission having the 
papers to report upon. 

(45.) On the second of August, BerTHELoT communicated a 

ea 

free from nitrogen, it has the composition of cellulose ; chitin 
however, contains, even when purified, ,', of its weight of a+ 
trogen. The one is an isomer of cellulose ; the other has only 

with those given by cellulose but 
stinct from that substanc 

dil 
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dissolves ; and on dropping the solution into 100 times its 
weight of boiling water, saturating by chalk, filtering and 
evaporating, a syrupy liquid, browned on heating with potassic 
hydrate, reducing the copper-tests, and fermenting with yeast, 
is obiained. Chitin when treated by the same process, also 
yields glucose. 

(46.) Some experiments on the accurate determination of 
sugar by the fermentation process in an improved apparatus, 
Were communicated by PortssEvILLE to the Academy on the 
6th of December.* The copper-test often fails to give a pre- 
cipitate in liquids containing sugar ; and the saccharimeter is 
useless when the liquid to be tested is colored. The fermen- 
tation test then is the only one left; and this is accurate only 

en certain precautions are employed. The special apparatus 
vised by Poisseuille consists of a graduated tube open at 

acid gas is disengaged and. forces the liquid up the central 
tube; it. falls on ys however, on lowering the rubber tube. 
When the experiment is concluded, the gas is easily measured, 

. lated, If the contained gas be a 
_ Potash introduced through the funnel tube, the amount of 

carbonic acid evolved may be more accurately estimated by 

Sorption 
(47.) Ina subsequent not 
ea that the liquids used in 

son 
= 

he 

; 

_ *Ftature, and the gas 
; contained carbonates, 
Si after gas ceases to escape, 
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ch 3 : ct. B So ia") A =) tod — i) ie) & ot fae) fom e i<*) 5 rs = =) =} — “<j 5 =} So ar =] 4 
active. Experiment has shown the latter to be the true hypoth- ae . esis ; there exists, even before the liver can act, a true hepatic 

D 

appears as the fwetus approaches birth. The placentas of thes? 

‘ina variation of it, Bernard undertook a re-examination of question ; and this with complete success, A remarkable 
*C. B., xlviii, 77. 
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unexpected result was obtained ; he found that among the 
ruminants, while the vascular portion of the placenta—repre- 
sented by the multiple cotyledons—accompanies the allantois 
and spreads out upon its external surface, the glandular por- 
tion of this organ is separate from it, being developed upon the 
internal surface of the amnion. In rodents therefore, and in 

_« the liver is developed and its cellules begin to secrete glycogenic 
é 8 These 

. On boiling 

mass in water and precipitation by alcohol, this substance is 

obtained, exactly as in the case of liver-tissue. The glycogenic 

matter thus prepared from the amnion has the most perfect. 

identity with that made from the liver; it dissolves in water, 
is t solution, from which it is thrown down by 

ss a milky 
) 

. alcohol and by glacial acetic aci
d ; iodine colors it an intense 

ine-red,—_the color disappearing by heat and reappearing 
When cool—and it changes inte dextrin and fermentable 7 

following-are the conclusions reached by his researches : 

there exists in the placentas 0 a a function now 
e func- — 

f mamma 

“Qnounced, which appears to supplement the glycogem 
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far) mM & re) E- D . 5 <) ct el my in O 3} cS B c — 9 a =) OS om oS fj oS a 3 ture 
animal embryo, precisely as in the seeds of plants, it surrounds 
the vegetable germ, 3d, the glycogenic function in anim 

in a temporary organ belonging to the appendages of the fetus | 
4th, the question arises, is the biliary function which is pos- sessed by the adult liver, also performed by the placental hepatic 
organ now described ? And again, do the same glandular ¥ 

Get 

Sees rages 

question may be settled by researches on the embryonic devel- 
opment of these functions now in progress, e (49.) SERRES followed Bernard with some remarks on the 
pet 3 (e [oI @® =] _ oO — é. B ¢ =] Q lod 5 faa a @ i 5 a 4 B E a ia") 22) ° ry E. & 

. 

i a 

ot be ni ihe 
3 » however, Serres could net doubt 
‘completely analogous to | 

* ©. R., xlviii, 86. 
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glands of the placenta; birds being a class of animals in which 
the placenta is represented in part by the umbilical membrane, 
in part by the allantois. May it not be asserted therefore, that 
like mammals, birds also have a transitory liver ; especially since 
the inverse relation of this organ to the actual liver is also true 
ofthem? The liver in birds does not act till the 11th or 12th 
day of incubation; and precisely at this time the umbilical 
membrane is replaced by the allantois which contains no glyco- 
genic glands. 

(50.) A second paper by Bernarpd was presented to the 
| Academy on the 14th of April,* on the relation of the glyco- 
, genic matter to the development of certain foetal tissues before 
| the appearance of the liver function. The object of his re- 

searches was to ascertain what particular histological elements 

oe ae 

dine. In this way, the disposition of the glycogenic matter 

i the skin at all periods of development, may readily be stud- 

ras This microscopic evidence has always been confirmed 

chemically, by making a 

: C. R., ii 673. 
_tTo show to the eye the distribution of the glycogenic matter, Bernard places 

iting tite foetus in an acidulated a'coholic soluti f iodi The horny Petager 

°s, the cutaneous orifices—as the anus and the nasal openings—the eyelid: e 
a and the cornea are most colored. The glycogenic matter in the placenta may 

: be shown in this way. 
QL Jour. Sci.—Szconp SERIES, Vou. XLVII, No. 140.—Mancz, 1869. 

18 
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cess; it is also changed into sugar very readily by the action of 
acids and ferments, and in a word, possesses all the characters of 
that obtained from the liver or the placenta. The horny appen- 

ges of the skin, too, contain glycogenic cellules, which disap- 
pear as development progresses. In the skin itself, the glyco- 
genic matter disappears rapidly; being absent toward the 
third or fourth month of intra-uterine life, in calves 25 to 30 
centimeters long, in which well defined epithelium is present. 
Even when absent from the cellules, it is found infiltrated into 
the skin. Mucous surfaces also, at certain stages of develop- 
ment, show glycogenic cellules. With embryo pigs, calves, or 
ambs 3 to 6 centimeters long, they may be observed in the 
mouth, tongue, pharynx, stomach, large and small intestine, 0c- 
curring in the epithelium surrounding the villosities. The mu- 
cous surfaces of the air passages, and also of the genito-urinary 
passages show the same fact. It thus appears that all the 
exterior limiting surfaces possess during foetal life, before the 

: : P 
ing their development. The osseous and nervous systems con tain no glycogenic matter at any stage ; the brain, the spinal cord, the bones—freed from periosteum—and the cartilages, 

2 to 4 centimeters long, embryonic cellules not colorable b 
iodine are found in the positions soon to be occupied by mus | : 5 

this is best seen in the foetus of the cat, As the fiber devel i a becomes striated ; but the glycogenic matter thon essen at amount is not absent, but seems infiltrated into tissue. | no case did this giyeogenic matter appe er 
: Mules. This 
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cult to demonstrate this, but with a decoction of the tissues 
the reaction is easily obtained. This glycogenic matter remains 
in the muscular tissue during the entire period of intra-uterine 
life, and disappears very rapidly after birth by muscular an 
respiratory action. The glandular system too, contains during 
fetal life no glycogenic matter ; the salivary glands, the pan- 
creas, the glands of Lieberkiihn, the spleen, and the lymphatic 
glands having been examined. One glandular organ, the organ 
Which in after life performs the glycogenic function, must be 
excepted. Though in its evolution, the liver is not accompa- 
nied by glycogenic matter, yet toward the middle of foetal life 
it becomes histologically developed and acts as a biliary and 

glycogenic organ. It seems designed therefore, to continue in 
the adult a foetal function previously performed by other and 

temporary organs. Glycogenic matter then, plays as important 
apart in the organic development of the foetus as it performs 
in the nutritive function in adults. ‘‘We know in fact that 
it ceases to be produced in the liver whenever any morbid con- 
dition arrests the nutritive function. The substance then which 

tinuation of it.’ The phenomena of nutrition in the adult 

may therefore be elucidated by studying the phenomena of fe- 
tal evolution, 

(51.) A paper by Rouaer was presented to the Academy 

face of the large, and the villi of the small intestine. With 

certain animals, all the intestinal epithelium is filled with amy- 

laceous matter three or four days before birth ; though at this 

time the liver, completely developed for a long period, furnishes 

this Matter abundantly. Finally, finding epithelial cells con- 

ing glycogenic matter on the lingual and vaginal mucous 

Membranes even after birth, Rouget concludes that the presence 

of amylaceous matter in any tissue does not argue a special 

* O, R., xlviii, 792. 
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function, but is simply due to the peculiar constitution of th 
tissue itself. From these facts it is clear that to the proteie 

1857 as animal starch, for the following reasons : (1) when the 
liver continues to produce the glycogenic matter, but the fe- 

(3) with batrachians normally, and with mammals and birds, 
whose liver is saccharine at death, the globules are very nume- 

pe ‘ ‘ xe 
: oe pees BG ai periods with different species» 
—— esculenta it is very late, the liver not becoming 88 = arine in Switzerland till the end of May ; adults pass through 
it sooner than young animals, females earlier than males: (8) 

* ©. R., xlviii, 880, 
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¢levation of temperature alone will not produce the ferment 
and transform the starch ; a large number of frogs were kept 
for more than six months and no sugar was formed though 
the hepatic cellules were full of starch ; (9) in some cases these 
globules may be absorbed without producing dextrin or sugar ; 
they appear to suffer a change which gives rise to oxalic acid ; 
(10) the diseased livers of mammals, of birds and. of frogs 

the glycogenic transformation is carried on ; (11) during hiber- 
nation, both the ferment and the hepatic starch are present, 
though the latter is diminished in amount; (12) nitrogenous 
tissues treated with cane sugar and sulphuric acid become yel- 
low and then reddish-purple ; since therefore the walls of the 
hepatic cellules and not their contained globules, are colored 

nard’s glycogenic matter according to Schiff, is not a pre-exist- 
ant anatomical element, but a product derived from this by the 

processes employed. 

.) Bernarp followed this paper by a recapitulation of 

the dates of his own discoveries.* First, in 1854, he announced 

development of the tissues of both kingdoms of nature. 

Second, in 1855, he published an experiment fundamental to 

e glycogenic theory ; showing that when the sugar of a 

healthy liver was removed by washing, the saccharine substance 
Was renewed ; thus proving that the sugar is not formed by the 

a er yese 

analogous to that taking place in vegetables. Third, in 1857, 

the isolation of the siicancnt matter was communicated to the 

is paper was antedated and is actually posterior in date to this. 

The glycogenic matter was here called amidon anima ; and 7 

it was shown to be an isomer of vegetable starch, having all 

its physical, chemical, and physiological properties, changing to 

dextrin and suear by acids and ferments, rotating the polarized 

tay, ete, The existence of the ferment both in the liver-tissue 

* ©. R,, xlviii, 884. 
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and in the blood was there shown. The mechanism of the func- 
tion had been announced before Schiff’s experiments appeared. 
“‘M. Schiff says himself that he agrees with me ; but he thinks 
that he has more accurately distinguished and located micro- 
scopically the hepatic starch, and so has proved my views better 
than I have myself. If this be so, I cannot but be satisfied ; 
but I see not how this gives him any claim to priority.” 

54.) On the 30th of May, Rovcer communicated another 
paper to the Academy,* on the amorphous amylaceous matter 
contained in the vertebrate and invertebrate foetal tissues. 
This substance—for which he proposes the name Zoamylin—is 
not granular, but consists of a plasma holding in suspension fatty 
or nitrogenous granulations. Moreover, ossifiable cartilages 
must be added to the embryonic tissues containing amylaceous 
matter ; though this is not found in the substance of the carti- 
lage, but only in the cells, which in a foetal lamb 13 to 2 months 
old, are colored rose-violet with iodine. With this amylaceous 

has the placenta any new function, The presence of this sub- 

(55, 56.) Already given as paragraphs (43) and (44). 
*C. R., xlviii, 1018, 

(7 be concluded.) 
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Arr. XXIV.—A New Meteoric Iron—“The Wisconsin Me~ 
teorites”—with some remarks on the Widmannstiitian Fig- 
ures ; by J. Lawrence Smrru, Louisville, Ky. 

THESE meteorites were first brought to my notice by Mr. I. 
A. Lapham, of Wisconsin, and his attention was called to them 
by Mr. C. Daflinger, Secretary of the German Nat. Hist. So- 
ciety of Wisconsin. They were discovered in the town of Tren- 
ton, Washington county, Wisconsin, and I have called them the 
“Wisconsin meteorites.” Up to the present time, fragments 
have been found, indicating that these meteorites were of the 
same fall and separated at no great elevation. They were found 
Within a space of ten or twelve square yards, very near the 
north line of the 40 acre lot of Louis Korb, in latitude 43° 
22’ N., and longitude 88° 8’ west from Greenwich, and about 
30 miles northwest of Milwaukee. : 
They were so near the surface as to be turned up with the 

Plough ; they weigh 60, 16, 10, and 8 pounds respectively, 
and present the usual pitted and irregular surfaces. ? 

the largest of the meteorites in i s extreme dimensi: , is 
14 inches long, 8 inches wide, and 4 inches thick, weighing 62 
pounds. Its specific gravity is 7-82, and composition, 

Markin 
bu 
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surface of cooling. 
ese markings may have been observed by others; and 

as soon as the subject can be examined on other irons, a better 
conclusion can be formed. 

SCIENTIFIC INTELLIGENCE. 

I. PHYSICS AND CHEMISTRY. 

_1. On the wave lengths of the metallic rays.—THAL&n has ee | 
lished an extended memoir on the wave lengths of the spect | 

new measurements, but is based upon those made by Angstrom, 
which had already been employed for the purpose of interpola 
tion by the writer of these notices. The method of proc ¢ 

ing was however new. ach luminous ray, the wave length % 
which was to be measured, was in the first place entered either 

rays were then transferred to the norm $ furnished _Angstrém, and finally were entered upon the et published with Thalén’s memoir. each being placed ac 
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atmosphere contains titanium. The following elements had, so far 
as the writer knows, not before been examined with the spectro- 
scope; glucinum, zirconium, erbium, yttrium, thorium, uranium, 

Upsaliensis. Series tertia, vol. vi, fase. 11, 1868. Ww. G. 
. On spectral analysis.—In another memoir on spectral analy- 

given what amounts to a complete history of, and treatise on, 
Th a 3 

. a norma 4 
the Academy of Sciences, on behalf of the author, A. J. Angstrom, 
@ new atlas of the solar spectrum. is atlas contains six de- 

entered simply according to their wave lengths, a method which 

‘stré That the new charts will prove 

ub re- 

ith it, was presented by the writer of ucted in accordance with it, r 
these notices to the National Academy of Sciences, Aug. uth, 1866. 

This chart contained 87 lines.—( Zhis Journal, vol. xliii, Jan 
R i oe 94 

Ixvii, 946. ie 
4. On the red protuberances ee the surface of the agrees 

z 
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of the solar protuberances, Secchi has made some new observa- 
tions of interest. One protuberance was observed perfectly de- 

much feebler, 
Lockyer finds that the protuberances are simply local api 

i e sun. 

m 
is not a hydrogen line, and does not correspond to any dark line 
in the spectrum. On applying the Spectroscope to the examina 
tion of Jupiter, Secchi found that the dark band in the red does 
not coincide with the band C, which we see in our atmosphere. 

¢ same astronomer has had opportunities of studying the spectra of several meteors. One of them exhibited 
trum, the principal luminous rays being red, yellow, green and blue, and very brilliant. In the eases of two other very brilliant 
Meteors, the magnesium ray (5?) was superb.—Secchi in Comptes Rendus, \xvii, 1018, 937, 1123. Lockyer in the same, \xvii, 949. 

W. G 

pee as @ motion of the observer, toward or from each ie wane 
troduction contains a concise and clear statement of the I 

be ieee change in refrangibility of light produced by the motion of i Bie an of the luminous body, contributed ty? Mr. 8. 
pe 

t y a means of an instrument having ave? . t, that the small difference in refran c 
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at a tension a little less than that of the atmosphere. e line in 

or twenty-five miles per second, as part of its motion would be 

masked by the motion of the earth in the opposite direction. e 
coincidence of a second line in the spectrum of the great nebula 

hydrogen. The author could find no terrestrial line corresponding 
to the third line of the nebula. 

_ The great intensity of the light of Sirius and the four strong 
its spectrum, render it well suited for exammation. The 

m 

second. On examining the spectrum of a solar Spots the author 

found as he had previously done, that there was a distinct incre: 

in the thickness of Fraunhofer’s lines. There was no absorption 

ine in the spectrum of the umbra, which was not present In that 

- the sun’s normal surface, nor was any ordinary solar line want- 

The spectrum of the comet discovered by Winnecke and by 

uet on June 13th, 1868, was also examined. With two prisms 

By care 
of carbon under different ‘nbeseeinialcti Mr. Huggins believes t 

he has shown that the light of the comet II of 1868, is identical 

With that emitted by highly heated vapor of carbon,—PA
il. Trans 

ations for 1868, p. 529. ‘ Ww 
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Il, MINERALOGY AND GEOLOGY. 

1. Recherches Anatomiques et Paléontolégiques pour servir a 
Phistoire des Oiseaux fossiles de la France y; par A. Mine £ 
warps. Tome I. Paris, 1867. Avec un Atlas en 40 Planches, 1- 
96.—In 1866 the French Academy of Sciences awarded to this 
work the great prize of physical sciences for 1865 ; and from the 
character of the first volume, which is before us, it was a well de- 

as great for Birds as the dental system is for mammals. _ : aterial originally at his command was not extensive, for 
collections of fossil birds are not found in the great museums of urope; what there was on hand in these and several private or lections in France were all carefully examined.- In addition, he undertook himself extensive explorations mainly at Sansan and 12 

Alli d 

sig 

rom the principal quaternary and tertiary deposits of Frame = 4 
ies erweyer mainly in Auvergne, on thé shoree of the ancient . 
bi ae that district, then inhabited by an immense number © 

ing that we cannot account f : . the species — vied ve the dims of account for the disappear ance of pe 

ca from mace rs ‘= 
» Ale our Own coasts He finds in the caverns o quaternary period no generid type not still represented = 
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climate than at present during the quaternary period. 
Among the tertiary Birds no species is identical with those of 

ly hatched yo 
general character of the avifauna, furnish fresh arguments in favor 
of the opinion of those who consider the climate of Europe to 
have been much warmer during the tertiary period than at the 
present time, 

_The present volume contains the osteological studies on living 
_ birds, which the author proposes to apply in turn to each of the 

h he has fi i 

Capt. Frep, Bromre.—The explorations recorded in h t ats 

Praia were conducted principally in “Martin’s” and St. Michael’s 
averns, 

Martin’s Cave opens on the eastern face of the rock, below O’- 
Hara’s Tower. It is an ancient sea-cave, though now upwards of 

-_ 700 feet above the level of the Mediterranean. The excavations 

| ‘this cavern were commenced on the 23d of June, and continued 

| tllthe 22d of July. There were no traces whatever of any 
vious attempts at exploration. The first operation was to excavate 

the Soe earth all along, close to the south side, which is from six 

gags 

O 
70 flint knives; 1 excellent 
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red by Mr. Franks to the eleventh or twelfth centuries. Excave tions were then made in a cavern, situated on the same face of the 

tin’s” Cave, and named by Capt. Brome the “ Fig-Tree Cave,’ in which similar rude works of art consisting of fragments of pot 
ound. 

a 
. 

a . ? ? ichael’s Cave,” in which, day after day, numerous human ; 

wh 
: variable and fantastic forms. Some of the latter, with the ick- ness only of a goose-quill, were five feet long! 2 

cd cave of San Mena in so familiar a locality as the often ¥ 
t the date of his last advices. Ca. iat, : tinui + * > rome was con oe the exploration of St, Michaels’ pat with every paonpet 
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further interesting discoveries. But, as he says, “his surmises, 
that the unexplored caves would yield the same relics as the Genista 
Cavern, have been verified, and the fact is nearly, if not quite es- 
tablished, that at a former period all the Gibraltar caverns were 

___ tenanted by a race having uniform habits of living.” —Brit. Assoc. 
Rep. for 1867, 56, 1868. 

3. On Calamitece and Fossil Equisetucee ; by Wi11aM Carru- 
Ss 

Well known. “In some of these he had discovered fruits which be- 
longed to Calamites so beautifully preserved that the most minute 

@. He then described the foliage which had been found connect- 
ed with Calamites, and which had been named Asterophyllites ; 
and he showed that as similar fruits had been found associated 

phyllites only in the amount of cellular tissue spread out’ on the 
veins, there could be no doubt that these also were the foliage of 

of Prof. Cook. It appears to have been made with care, and adds 

re 
Strata, and those of the associated Azoic and Paleozoic rocks are 

| ting. . 5. New Geological ‘Map of Wisconsin; by 1. A. Larnam. 1869. 
| = Milwaukee —This 

m 

in detail the geological features of the State, as they have been 
Carefully worked out by Hall and Whitney, the author, and other 

explorers, 

Sandhurst, (London. H. Balliére.)—. 

Le T ane RI . 

R nes, Prof of Geology, ete., Royal Military College, Upert Jonuzs, Prof. of Geology, etc., Ro meg hee 

portant work have been issued. i 
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oO 
shire of Sutherland, and with a number of diggers who are co 
lecting alluvium from the borders of the Holmsdale river, and 
washing it in the stream. The quantity hitherto collected is not 
great, perhaps 200/. worth, but the quality is described as goo 
and the color bright: and diggers who have worked in Australia 
are of opinion that when proper means are taken the yield will be 
something considerable.— Atheneum, Feb. 6. 

Ill. BOTANY AND ZOOLOGY. 

1. Field, Forest, and Garden Botany, a simple introduction to 
the common plants of the United States east of the Mississippi, 

hh, . 

ture, and native country, and would perhaps find a hint or tw? 
about its mode of cultivation, as well as discover the “long name 
which Linneus, or some disciple of his, has seen fit to mm 

his book will necessarily commend itself to all amateurs ot 
horticulture, whether for the kitchen flower-garden or conserv® i Pork teen tory, ere 0 other work in the English language W “ii 

an account of the plants commonly (or even rarely) met with in cultivation ile the Manual will be the most we 
an American botanist can have on his table, he will always — 

‘i 

yinner stu will thank Dr. Gray for this little pook, 
bebsrers fairly puts the science within the reach of the outh , pe makes ‘any More a matter of every-day life than it er 

. : : ee 

municated for this Bs 
ne Unios sensitive to light? Note by C. A. Wurre. (Com soe gig 
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posterior portion projecting, for the purpose of giving ingress and 
exit to the respiratory currents of water. nsitiveness of the 

Unios were found numerously occupying the position referred to, 
plying their currents industriously through their distended orifices, 

piring in the sha ee 
he question then arose in my mind as to the possibility that 

the parts were sensitive alone to the rays of heat from the sun 

: it, by passing a scre ) 
downward, and again from below upward, it responded by closing 
its orifices as quickly as its fellows had done when my shadow 

_ Passed over them in the broad open space of sunlight. a 

Upon the supposition that the light and heat-rays are divided 
at the surface of the water, as before suggested, the heat-rays 

must all, or very nearly all, have passed down below the Unio, by 
the action of the current, while the light-rays alone reached it, 

elr sudden interception caused it to close its o us in 
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portion of these mollusks is keenly sensitive to light, but exactly 
what organs are thus sensitive has not been ascertained. 

Towa City, Iowa, Dec. 21, 1868, 

tA hei? Remarks on Haleyonoid Polyps. No. 3, by A. E. 
11t.—In the February number of the Annals and Magazine 

of Natiral History, p. 117, Dr. J. E. Gray - Sheng te “Notes 
on the Fleshy Alcyonoid Corals, ” in which s made a new ar- 
rangement of the group, which he divides tito 12 families and 31 
enera! Most of the new genera and many of the families are 

founded mainly on variations in the form, mode of branching, 

alcohol. On this account we believe that man y of the groups 
founded on such characters cannot be maintained, when the speck 
mens are themselves carefully. studied with reference to their i 
ternal structure. 

At the present time, however, we propose merely to point, out 
some Vase vs the author, mainly i in reference to species described 

fakatieatta is proposed for a group having as its type Sympodi- os coralloides Ehr., the same species taken by Kolliker as the type 3 ; 

jmpodium verum D, and M., which he refers to it, does not 
agree wi with the generic characters» sakeh for in the original descrip- 
tion we find “ calycibus semper prominulis.” It may ‘belong to our 
Callipodium ec if *e eee rine the name ©. verwm, whi ch, at 

appro 
podiu ium Pacific aa v Chodasuity quoted as “S. porifer 

um v is the type of our genus Callipodium (Trans. Cont. 
Acad., an., 1868). 

Ojeda, adopted from D, and M., is, as we are informed by Dr. Kolliker, a sponge. 
Lobularia i is adopted from Lamarck for the most numerous 

ge eB of § Tebatri rt referred to Aleyonium, with ZL. digitata 

es smo sera coat,” and division B, includin Babee 
ay, beg Site y covered b polyps “to the edge of the crust oF the base of of the stem.” B af A Al re carneum Ag. me 
ot the rm at both of which he refers to Lobularia, have a “i 

spec ens. Th Be soe eve in some states of ex aN 
Gray's 8 genus Aleyonium, as restricted - ; in other ane with 

nella ; and requ with Amocella, ‘All these and many en : 
forms of growth and modes of branching were noticed by ® 

suai “while studying several hundred living spe?” 
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last summer. There may be other characters, at present unknown, 
sufficient to separate Danella from Aleyonium, but the mode of 
growth certainly is not. 
Lobularia Verrillii Gray, named from a specimen that I regard- 

ed as too imperfect to describe, and of which only the most obvious 
characters were mentioned incidentally, is certainly not a Lobula- 

a, 

Areocella is 
um D 

F Do oa 2 ? 

shaped spicula, which are similar in the two species, but blunter, 

and stouter i former; in S. glaucum *250™™ to 325 long, 

broad. The surface is granulous and covered with very small, 
short, roughly-warted, irregular spicula, much alike in the two 

ecies 
; Bellonella ? capitata Gray. For this he quotes “ Lobularia cap- 

We find no such name in 

ence is to “t. 1, fig. 22” instead of PI. 1, fig. 1 and 2. ; 
This name is proposed for certain species sep- 

arated from Xenia (type, X. wmbellata). The principal character 

Appears to be “surface coriaceous, with imbedded fusiform, spined 
spicula.” To this genus he refers X. subviridis, X. florida, as 
elongata, and X. rosea, the last a name for Dana’s species, figured 
a8 _X. cerulea. The X. flori be ne 

Separate them generically from X. wmbellata. So fa _as th of 
Species are siasettet the characters do not agree with those given 
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to Loridellaby Gray. But if they could be separated as a genus 
from Xenia, a new name is not required, since X. florida is the 
type of Actinantha Lesson, which should be retained in preference 
to anew name, and must at least include A. florida, Dane, elongata, 
and rosea. 
Spoggodia is separated from Spoggodes on account of the cells 

“ prominent from the sides, or forming the tips of the branchlets.” 
ut S. gigantea V., from Hong Kong, a species not quoted by 

Gray, has part of the polyps clustered as in Spoggodes, and part 

Lemnalia nitida Gr mmothea nitida V.). The “ family,” 
Lemnaliadw, is said to have the “outer surface smooth, without 
picules.” It contains Lemnalia and Verrilliana Gray. su 

by “150 to -250 broad. The thorny ends project from the surface, 
especially toward the summits, and give it a very rough appei™ ance. It appears, therefore, to be closely allied to Nephthya, bt im the latter the larger spicula are long warty, quite regular § dles, the ends not projecting. 

_~nis species may, therefore, be regarded as the type of @ vai 
j rw Pe we rt to call ELunephthya, a E. thy” 

naked at their bases. like >-€0 eee 

clusters of 3 to 12, irs ohana but mostly covered with @ 
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GORGONACEA, 

Isidella elongata Gray=TIsis elongata Es Esper.—The locality of 
a species is tia’ variously by authors, as East Indies, West In- 

The M 
= ood pectingin. agreeing perfectly with Esper’s 
were obtained by Prof. Dana from near Naples. The g Tosality of 

own. 
hinomuricea V., gen. nov. Type, FE. coccinea V. (Acantho- 

gorgia coccinea V., Proc. Essex Inst., iv, p. 188, Pl. 6, fig. 7). This 
ies appears to ‘be generically distinct from. the type of Acan- 

; ogorgia in the structure and form of the verruce, and pai 
in the very large size and peculiar character of the spicula, whic 
are more or less imbricated, not in whorls, branched at base, the 
ends much ‘projecting, BARS rough, and sharp. 

4. On the Distribution of eh ard Fishes in the Allegheny 
Region of South Waxterh Virginia, by E. D. Copz. From the 
Souris of the Academy of Natural "Sciences, Philadelphia, 1868, 
4to. with 3 plates.—In this memoir the author gives a very inter- 
esting and complete review of the fish-faune of the head-waters 
of four distinct a ge = the James, the Roanoke, the Kana- 
wha, and the Tenne 

e enumerates 56 “species, quite a number of which are new. 
Several genera are also revised, and new ones establishe 

Of the whole number of species observed, 14 occur in the Roan- 
oke; 19 in the James; 27 in the Kanawha; 34 in the Holston. 

Common to the Soils rivers eee. : species. 
Roanoke and James only, 

“ James and Roanoke only, 4 . 

. *« Kanawha and Holsto y> - Seg 

o « James, Roanoke, and Kanawha only, 1 

The probable origin a a8 resemblances and diversities among 

these faune is also discussed. 
The author has tov upon a field of research which has hith- 

erto st very little explored in America, but which will doubt- 

soon become of great sae to all students of seccrwede 8 

Lodlogy and the origin of specie a9 

Sprin 

known to inhabit the State by 

ies Be list has erent been peer. with Baka 

a ngfield. The pas are of which 2 by 21 oe ae a 

% ae — of which Springfield claims 19, making 45 yo be 

both groups in the State, with 4 or 5 others that are likely | ie 
found herea: 



286 Scientific Intelligence. 

6. Notes on Radiata in the Museum of Yale College, No. eb 
Review of the Corals and maps cot of the West Coast of Am 
by A. E. Verritt. (From the Transactions of the Connestial 
Academy, Vol. I. New Haven: April, 1868, to February, 1869.)— 
This memoir, which has been issued and distributed in signatures, 
each bearing we date of publication, is now « mpleted to the 
Order, Actinaria. The number of species of Alecyonaria ent- 
merated is 62, of which all except 8 have been examined an 
mostly redescribed by the author, while 26 species are here deseri- 
moe as n e descriptions are very elaborate and complete, 
Seite ‘attention having Svat ‘iven to the forms of the 

amounting to 100 or 20¢ ) are given. ese are regarded as 
of the utmost mage ea since it is now known that be spicula 
afford e gen 
and species, — oe are accompanied by four plates, two 
illustrating the sy 

e species are distribnted among the ayes genera: 
Renilla, 1; Ptilosarcus, 1; Leio optilum ; Stylatula, 2 Bie 

mo- 

tion a a capital of $500,000. Professor Lesquereux, im 
port on the Fossil Plants of the Museum, makes the following ee 

on 
“ The Ancient Flora of America—First. That the floras of ouF 

ancient formations already had peculiar types, which separated 
from Sacks other those of the different song This is even evF 

ez ia onding flor this’ 
: i our Tertaoy che ark floras of Europe. More than se 

_ sides of the Rocky Mountains. 
In va * > 
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Iv. ASTRONOMY, 

1. Meteors in August, 1868.—The following obser vations upon 
the night of August 9th, were made at Durham, Conn., by Prof. 
C. G. Rock kwood, ‘of Bowdoin College. There were two observers. 

From 12h. ae ee 12h. 30m. 13 meteors. From lh. 0m. to 1h. 15m. 5 meteors. 

Soe | rf 15 to B0,5 Deo 
a“ 

rs “4s nig | ee te 35 to 2h. 0, 12 

In all, 56 meteors, of which all but two were conformable to the 

usual radiant, The sky was mostly clear, and the moon shining. 

tronomers in the depa rément of meteoric ast my. 

or in Stanley’s Logarithmic Tables. ike Chatham Wil- 

ley, of Hartford, calls attention to an error in Stanley’s Logarith- 
mic Tables. It is on page 38th, where the logarithm of 30672 
should be “4867421 instead of 4864721 

V. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

_ 1. Convention of American Philologists—A Convention of 
American Philoogists, nthe be held in Phgkeapss N. Y., com- 

¥> we 

a ‘Meares nes be taken during the session to complete the or- 

s eg a permanent N ational Society for the Promotio
n o 

_ Philological Studies and Research in America. Papers upon dif- 

nt branches of Philology b ‘stinguished American Linguists 

will be read and disc tee tt may then remain to the 

ee 
meric 

_, 1. How much of the time ina Collegiate course o
f study noel 

be given to the Soe oe 4 of Language? 2. How ee of ~ — 

shoul prey A the study of the "Movtern La 

Convention wil be sso to the. onary of the following, 

Among other questions, relative to the position 
which the Study of 

‘Should the study of the French hand German German pee ha ft : 
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more efficient measures can be taken to aie wee ‘dental the Languages of the Aboriginal Indians of Am It is important that all who design attending this ‘Ooty ention 
should be present : ao first session, which will be held on Tues day, July 27th, at 

Il persons Phesidtiog to be present at the San and all who propose to prepare. papers to be read, are requested to commu hicate notice thereof, not later than by J uly Ist, 1869, to the Chair- man of the Committee on Organization, Prof. Gxo. F. Comrort, (care of Harper & Bros.,) Franklin Square, New Yor The call to the Convention is signed by the leading men of the country in the 08 Saeco of Philology, and the Ancient and 
ern Language: 

2. Gynmeologival Society, of Boston.—A moe So- ciety has recently been instituted at Boston, having for its objects the advancement of Gynecic Science and Art, a nd their aire 

cers = ane oratio for the year 1869-70, are Winslow Lewis, Pres- 
pBewenary George H. Bixby, Treasurer. 

OBITUARY, 
Cart Friepricu Purp P von Marrivs.—This eminent botanist died at his home in pes Decomber isth, 1868, in the fe 70h 

Life,” contains m many genial ngibe-” 

rmany eee. Shes eventful period. But t 

r their k ; The Psp one his aries the other by his mother’s os st was Galeotu: s 
aay ; = — = centaris ago. The i was "the searcelY i 

Carl Martius pursued his studies at the Gymnasium and Univer 
riciiee under. the di en. of his father and. his ae 

upil of Schreber, and to h was aoe indebted for a nel training in the rime _ the science he was destined t 
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Mehmes and Vogel. He had asa fellow pupil Nees von Esen- 
beck, and later they prosecuted together their — at the house 
of the elder von Esenbeck, at pote He studied medicine 

ready collecting the materials for a more important one on the 
Cryptogamic Flora of Erlangen, which appeared three years 

Upon Schreber’s death, his herbarium was purchased by the Ba- 
Scien Academy, at Munic h, and when Professor Schrank of that 

came a pupil of the Academy, and in 1816 he was appo ointed to an 

office in the Botanic se and ane as director for Schrank 

press of Brazil. This decane his — _ linked his name 

im rishably with that great empire. The plan of the expedition 

was prepared by the Bayarian Academy, ae they sailed im an 

: dition, nor even an enumeration of its * fertile results. y peice: 
trated into Brazil, and traversed the valley of the Ananes to Pe- A 
tu, a distance of over 4,000 miles, much of it through an untrod- 

den region. The ey were spared fatal ihe but their rich re- 

r there in 1819. They were prostrated by sigh 

Bers, annoyed by wild beasts, and in danger from treacherous 

ie they re turned in 1820 with collections amounting to 3,500 spe- 

cies of animals, 6,500 species of plants, and a vast am mount of ma- 

mined the | health of Dr. Spix that he survived his return but a few 

Years, leaving the burden of publishing the vast amount of mate- 

rial lin had cee upon von Martius. The narrative was pub- 

om n three quarto volumes with folio atlas, entitled, Reise in : 

mn? Munich, 1824-31. oe 

rtment of the collection worked up was the Palms, x 

56 Plantarum seuhshesiows ceay oF bie’ « Genera et Species ses a 
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t wor l ever remain classical. As an 

In 1829 he began the publication of his great work, “ Flora Bra- 
siliensis,” in folio, and for forty years, up to the time of his death, 
he labored upon this, and left it unfinished. Some portions of this 

| 

probably be completed in a series of monographs of the remaining orders, by ha is work are already de- 

rector of the Botanic Garden at Munich for about y years, and under his direction it had perhaps the richest col lection of species of living palms in Europe. : . n Martius was not only a student and traveller, but also emr nently a collector. His private herbarium amounted to wee ,000 species; in the department of palms it was by far the rich- est extant. He was long anxious that this herbarium should ultt itely come to America. He often expressed his wish to yer 

ee oe . l Tra 

pre-Linnean works he considered it absolutely complete. It was 
ya ee rich in botanical manuscripts and orintieal drawings 

= “wagner aque von Martius had a great fondness for ne 

systematic descriptions in modern botanical works, vei 

‘d J¢ elegant and eloquent dissertations which may ) d In various of his works, He often used this language 12 © corres ence, and man: of his letters, especially to his intimate ssical in their purity and style. This fondness £0 
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These were collected into a volume which contains many eloquent 
tributes to the memory of his eminent friends. In connection with 
this office he carried on a voluminous correspondence in various 

guages, a position in which his extensive linguistic knowledge 

tenance and bright eye. He delighted in the society of his friends, 
was fond of amusements, and his childlike simplicity was truly 

a 

Perhaps the recreations derived from such home pleasures pre- 

Served his strength so well, for his intellectual labors ceased only 

With his life. He was passionately fond of music and played the 

e J 

ve, were sung by the students of the University where he had 
ng been an honored and beloved officer. 2 w. a. 

Joun Cassry.—This eminent ornithologist died in Philadel 
on Sunday, January 10th, in the fifty-seventh year of his We 

cite the foll ing ox a tribute to his mem . T. M, Brew- 

ings of the Boston Society of Nat ? 
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favorite study, and certainly no one could hav 
such rare opportunities, 
With a full appreciation of all that I aver, I claim for my la 

mented friend, that as a general ornithologist, especially in regard 
to his knowledge of the forms of the Old World, Mr. Cassin had 

ourag e 
So perfectly familiar was he with the forms of the Old World, 
that stablished new genera described new species as readily in Africa as i America, and war 

Mr. in has been for many years an active member of the 
Philadelphia Academy of Natural Sciences, His valuable contr 
roe have enriched the pages of its Journal, and added a world- wide reputation to its Proceedings, His activity and zeal in the ause of science have aided to around that institution munr 

papers, descriptive, analytic and SY 
ue of the Royal Society of Londo’) 

by Mr. Cassin to the “ sentir 
nly a portion o are 

r logical omens A Fis more elaborate 
1 his Birds of California and Texas, a0 octave 

vings of fifty of the de 
Audubon; the Ornithology 
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United States Exploring Expedition under Lieut. Wilkes; the 
Ornithology of the Japan Expedition; the Ornithology of Gil 
liss’s Astronomical Expeditjon to Chili; and the portions of the 
Ornithology of the Pacific Railroad Explorations and Surveys re- 

E =e to the oa sherseaigs ~~ the Wading Birds. 
: $ communications all his contributions to science are dis- 
§ Seetshed by their car efal research, their thoroughness, and their 
unfailing accuracy—an opatt that was ever above reproach, 

} __ .and as it seems even beyond cri 
Nor was it alone as a closet aapadbit that Mr. Cassin was dis- 

tinguished. He was also an ardent lover of nature, and a close 
observer of living birds, both in their wild wood haunts, a and under 

birds; and it was to aid from his unequalled knowledge that w 
have locked forward for the correct classification of the pines 
of our agents But alas, that once ever open volume, so abound- 

tiered from: hint: 

pathizing and congenial friend,—his dea e and 
Vigor of life, and in the very midst of his transcendent usefulness, 

can onl fi be received as one of those inscrutable ae 

me while we must accept them in humble faith, we cannot 
epl ore, 

ata THE EODORE pile anit! able Se ae Theodore 

swic ‘eb, Ist, 

827. He then 

a with Barger Econ at. N ew eae wick, New Jersey, = ae 

Sreat excellence of cha aracter, positive in his opinions, "frank 

» ads nd bra f high order in 1860; anda Treatise by 

= on the Differen —— fal and Int tegral Calculus eee _ 
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JAMES eres Forsus.—The Scotch physicist, . ames D. Forbes, 
died at Clifton on the 31st of December, in the 60th year of his 
age. Ill-health had led him to retire, a few ples before his 
death, from the ee of the United Colleges of St. Salva- 
dor and ‘St. Leonard, at St. Andrews. He was educated in the 

wide reputation. 
rR. Hornes.—Dr. Moriz Hoérnes, director of the Austrian Impe- 

rial Mineralogical Cabinet, died at Vie enna, Noy. 4th, 1868, aged 
is well kn i 

come of the museum was cut down, he supplied from his own nat- 
row means what was bs ae promote the increase of the col 
lection, He was a man of most genial manners, and noble, ear- 
nest scientific = te his sis death in the prime of life, is @ 

ss to scien 

VI. MISCELLANEOUS BIBLIOGRAPHY. 

. Handbook of Chemistry, for heat and Home use ; by W- 
J. ose o and J. A. Gite nt ~s hers in the — School, Cam- 

ae than. that. After a few oa 

“Fem mentation,” are racerenng aoe the volume pet with 
an Appendix on Chemical Philosophy——largely taken, as the author 
ono 1 =n Ae ns fot Hes mt: eisenncal Philosophy, fs 

ae 
ei kneading the dough with water charged . nic acid gas, The ol anno . mcdieciy doles se dn th : 

cea in. the spall (p. 162) Ne mate. babe alé Pe masterly es on the Aromatic Series, be expunged from our chemise 
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On the whole, the book is a valuable addition to our meagre col- 
lection of text-books on the new system, and we commend it to the 
notice of teachers. 

2. Van Nostrand’s Eclectic Engineering Magazine. 80 to 96 
. large 8vyo. Monthly: vol. I, No, 1. Jan. 1, 1869.—This peri- 

and of editing, generally, this new Magazine, is under the able di- 

f Mr. A. L. Holley, the well known author of valuable 

t They 
afford good indication that the design set forth in the Publisher’s 

mals.—The Boston Society of Natural History has blank 
"Maps, designed for marking, by pencil or watercolors, the Hnnits 
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7 Wateokie Canadien.—A popular scientific monthly i m 
eat of the above title, has been commenced at Quebec under 
the editorial charge of M. 'L’Apse Prov ANCHER, curé de Portneuf. 

h number contains 24 pages 8vo, and the first was published 
in December last. 

Report of the British Association for the geass of Science for 1867. 
522 and 196 pp. 8vo. London, 1868. (John 
Co ntributions to the Fauna of the Gulf Pau gf great depths; by L. F. de 

es, Ist —— 1867, 2d series, 1868. Bulletin of the Museum of Compar- 
ative Zoology, Cambridge, Mass. 

Catalogue of the Orthoptera of North America described | previous to 1867. fod 
Samuel H. Scudder. 89 pp. octavo, 1868. 
On the Origin of Genera. By Edw ard D. Co ope, A. M 80 pp. octavo, 1860 

From the Proceedings of the Acad. Nat. Sci. Philadelp hia. 
STITUTE, Salem Mask Vol he - adie 188, 

Progress of Sacred Music in New Englan ad; A. CO Go odell, Jr-— 
Lichenography; H. Willey—Communi CATIONS.—p. 273, List of the eee ‘of . New ‘ 
England; # Cowes.—p. 315, Synopsis of the Polyps and ne f the North Pa- 
cific Exploring Expedition, Part 4, Actinaria; A. #. Verr 

Annats Lye. — HIs?. OF New Yorx. Vol. ix, N o a April, 1863—p- 1, 
Notes on the Later Extinct Floras of North America, with Descri scriptions of some New Species of Fost Plants from seas Cretaceous abi Pestiary Strata; J. S. New- 7/6, Notes on certain Terrestrial Mollusca, with Descriptions of New 
Species; tT. aus —p. 86, Catalogue > at the Birds found in Costa Rica; 4. N. 
Lawrence. es 

PROCEEDINGS OF THE AMERICAN ParnosopHicat Soc. Vol. x , No. 80, Oct. t0 
Dee., 1868.—p. 445, No otes on the Origin of Tieiansion — with Experiments the formation of Asphaltum; S. F. Peckham.—p. 4 3, Hote one 

Wyoming and C Colorado Territories: # V. Hayden.—p. 481, Obituary Notice of 
W. P. Foulke; J. P. Lesley—p. 613, Obituary Notice of p & R. nga G. Share. wood.—p. 522, Indian Figures cut ee Be vn . Porter. —p. 523, Ti res 
: ; fe. 9, Observations on — ‘Meteors of Nov. 14; 
P. B. Chase.—p. 541, On the eos of November Meteors; D. Kirkwood.—P- 
543, Notes on the iia tk ch JF. Tb be sa, i, lass ified Catalogu? 

of a New 
Bees, No 
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ART, XXV.—On the. Variability of Personal Equation in 

Transit Observations; by Wiin1amM A. Rogers, Director of 

red University Observatory. 

‘aniability of ‘equation is, therefore, notan idle inquiry. = 

_ Am. Jour. Scr.—Szconp Series, Vou. XLVII, No. 141.—May, 180% aoe 
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The results on which this discussion is founded depend upon 
about 8,000 observations of artificial stars, In the present 
instance, the artificial stars were made of paper and centered 
upon fine steel wires placed in a vertical position. Now itis 
evident that if the wire to which the star is attached, could be 
made to pass a stationary vertical wire with a uniform motion, 
and if the exact time of opposition could be automatically re- 
corded, we should have a standard with which the observed 
time of passage could be compared. The following device was 
employed to accomplish this object. 

47’ is @ wire insulated with respec 

work at i and 7’ but in contact with it at z. To the endof 
this wire is attached a fine needle 2” 4” projecting beyond the 
plane of the wires on the cylinder just far enough to come ™ 
contact with them as they revolve. The wires ww’ run to ® 
battery after passing through a coil (not represented in the 
figure) with which the pen p p’ is connected. es 
. As the cylinder revolves, the instant b 0’ arrives opp aa : 

of con” 
one bb. 



W. A. Rogers on Variability of Personal Equation. 299 

hate swing of the pendulum gives the constant spaces wr, 

discussion after numerous and careful measurements upon dif- 
4 ferent parts of the scale, is ‘77*+'015s. He 
‘Interval between the beginning of the automatic break and 
_ that made by the observer is less than “77° the observation is 

too early, and when greater, it is too late. The difference, 
either way, is the absolute personal equation. If there are two 
observers, their relative personal equation is easily found, from 
the absolute equation of each. 

In entering upon this discussion the first and the main ques- 
nis: 

tio 

Does the personal equation vary from any cause ? 

As the basis of investigation, I give below the mean of the 
Values found for each date, with explanatory remarks concern- 
ing the conditions under which the observations were made. 

3y an abnormal position of the body, I mean as painful a posi- 
tion as I could assume. The wires were illuminated by placing 

alight nearly in front of them. Faint illumination was pro- 

_ uced by reducing the volume of the flame. 
The observations were made by Prof. Edward M. Tomlinson, 

Mr. Herbert E. Babcock, and myself. 
* 

i Absolute Personal Equation. 

Roaers. 
Pate, Equation. Ranerki Date. Equation. Remarks. 

1 oy. Nov. 
I=—-1185 29 +-017—Read up all the preceding 
0 records. ee : 93 

21 *057—Read the record for Nov. 19|Dec. 
E —-067 Normal position. z 022 and20. Firstknowledge of! 5 

23-088 the value of my personal| 6 | °032 Abnormal position. 
- —047 equation. Observationsfrom| 6 _ -038 Normal. 

+025 Noy. 19 to Nov. 29 were| 6 ‘037 Abnormal. 
‘019 made under a normal condi-| 7 “042 Normal. 

034 tion of the body. 7 ‘040 Abnormal. 
019 8 042 Normal. — 
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Date. Equation, Remarks. jDate. Equation. Remarks. 1867. 1868, 
Noy. April. 
8 —-0408 Abnormal. 27-8—-0338 Time, 9h a. . 

12 +047 42°=read’g of thermometer. oe ‘051 Time, 94h a 
Dee. ‘011 Time, 2h p. Pry Slept from 
12= *083s—4°, peerage protected with 12h till 2h. 

ton gloves. 27-8 -051 Time, th P.M. Engagedin 12 -030—4°. Tangs unprotected. vere exercise from ae 
13 *080—3°. Hands protected. May. 
32 -072—3°, ee —a) hands26 —-042 Observed by pig 

26 41 
12-061 49°. “Regular rere nd chro-26 050 Sever da be exercise be- 

nograph pendu se observations. 
16°: 024 349 + 26 032 Very oat 16-040 «35°. Irregular ioe: 31 051 Day-lig t. 16 +061 35°. Regular beat. 31 040 Lamp-light. 16 054 9°. Normal. 31 019 After observation with the 
16 = 039 38°. Normal. —— for relative equa- 16. 036 438°, Abnormal tion. Tired. 22 0: Bright wires. Jun 
22-061 “Very faint wires 2 —045 Day-light. 24 032 Bright wi 2 ‘019 Lamp-light. 24... °053 Moderately faint wires. 2 034 Sie t. 24 +023 Bright wires. 2 045 ight. 23° --040-“~ Bright wires. 4 +033 Obearred with ~ spre’ * 039 Faint wires. al from 8h P.M. ne’ gions? 28 023 -Bright wires 4 040 | from llhp.M.t m, 4. 
1868, = M. Watched with the sick 
Jan. 5 027 | till 5 a. a. Time of obser 13° —‘057 Bright wires. vation, 5h 30m A. M. 13 118 Very faint wires. 9 033 N 13.061 Bright wires. Abnormal. |15 024 ) Slept very little June 14. 13-065 ormal. Slept from 1h p. ™. till 3h. 13 ‘078 Dark field. 15 ‘018 ) Time oe observation 3h P. & 
13.087 -Normal. lt -055 After severe exercise. Feb. 22-053 Normal. 10-075 ~Thermometer =38°. |26 *045 Normal. 1G: 06 * — 3° 26 046 Normal. 69 26 019 ) Assume ad that I observed ee 

late. No knowledge of 
27 008 ) value of my equation. 
27 028 Normal. 
3 -040) Normal. 
3 013 ungry. 

28 “010 
28 018 

$= 007 } Ate nothing for 30 hours: 
28 007 ; oe 
28 006 
2s 007 
28 —-001) Very hungry. 

Bascocke. | 

Nov. 2l==+ “035 
23. +018 © “180 : 

204 24 aie : 
"179 25 11 
“163 96 +01) 
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Feb. 10—-+ °0368 Junel5 +° oays Nov. 29 —°030* 

10 iz *055 Feb, 10 

Apr. 27 +°047 22 "032 10 "143 

May 31 "062 26 036 Apr. 27 071 
June 2 034 27 +°047 27 —137 

4 0 
9 +070 

Relative Personal Equation. 

ROGERS minus TOMLINSON= RoGERS minus BABcock= 

— R—B. 

Nov, 19——°214° Apr. 27-8==—"098° Nov. 22=-—"112" 
20 *209 May 31 "113 23 . 

21 -163 31 "102 24 —040 

22 161 31 "081 25 +°025 

23 "255 June 2 079 26 +°008 

24 “196 2 "053 27 016 

25 "155 2 068 29 +°047 

26 "185 2 079 Feb. 10 —'040. 

a7 "145 4 08 0 +076 

28 144 4 094 Apr. 27-8 °031 

29° 196 4 081 27-8-+-026 
Feb. 10 ‘lll 9 "103 27-8— 006 

10 030 15 061 

Apr. 27-8 °087 15 065 
27-8 ‘092 17 110 

27-8 124 22 “085 

27-8 -116 26 “081 

27-8 +096 26 082 

27-8 ‘088 26 °055 

27-8 -076 27-8 055 

27-8 ‘080 27-8 "O75 

27-8 ‘098 27-8 —087 
27-8—'058 

It will be evident from an examination of the values given 

above, Sat personal equation is a varying quantity, if it can be 

shown that the variation exceeds the probable error of observ- 

ation. Without going into details, I give below the value of 

the probable error from each source, , depending upon a suffi- 

ciently large number of observations 

L Probable error of observation for ck star— 
ten revolutions, R=+'013* 

Il. Probable error of each reading on the scale sani sh 

Til. Total error derived from a change in the 
common unit of measurement as affected - 

by a variable beat of the chronograph 
pendulum, (estimated), —=+'02 
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IV. Error of centering a single star, —=-'02 (estimated). V. Error arising from the condition that the re- 
volving pins may not have been ina verti- 
cal plane with the stationary ones at the 
instant of conjunction, ==+'005 (estimated). VI. Parallactic error, arising from the par- Inappreciable, the re- 

-allax of the two wires at the instant volving wires almost 
of observation. touching the fixed one 

be accounted for either as instrumental errors, or as errors 
observation, but must be due to the external conditions under 
which the observations were made. Having determined the 
—— of the general variability of the personal equation, Jet us 

3 = 'w consider the variations due to certain given physi . 

L Does the personal equation vary between a normal and an ab- 
: normal position of’ the body during observation ? 

So Normal Position minus Abnormal. 

Mean = —-0115 
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_ Thus, while the change is not large, every series of observa- 
tions gives the same sign. It will not answer, however, to as- 
sume, either that the mean value remains constant, or that 
another observer would find the same value, since several con- 
ditions contribute to the result found. In reading up the re- 
cords, the rather curious fact was noticed, that the probable 
error of observation was less for an abnormal than for a nor- 
mal position of the body. 

Tl, Does a change of’ temperature affect the personal equation ? 
Absolute. 

a 

Dec, 12 42°~—(—4°)—-+ -0368 Feb. 10. 
42°—(—4°)——-O14 Change. 12 

12 42°—(—3°)=+°019 38°==-+0715 
12 3 B.—T. i iy? +105 0345 

Feb. 10 38°—(—s"—+079 | RT. A Er op 
bao Uk 

Feb. 10 38° —(—3°)—4--107 R.-B.} ot oe ee 
The observations for ordinary temperature were made in the 

Clock-room, For the low temperature observations, an aper- 

with gloved hands, the second and third with hands unpro- 

tected. It wi seen that in my own case, the change is 

slight, while with B, and T. it is large. The values depend 
Upon very careful observations continued through 20 revolu- 
tions of the cylinder, The probable error for high and low 

temperature did not sensibly vary with myself and B., but was 
about +-005s larger for low temperature in the case of T. : 

HL. Does an exhausted state of the system produce a variation of 
* 

personal equation ? 

bey q ro x. s a B ct 5 = od e e rie o 
“ps 7, 

© er b> ro :? bo a ae 4 gs 
che 

Le 

im- 
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portance, inasmuch as astronomical observations are usually 
carried far into the night. 

IV. Does hunger affect the value of the personal equation ? 
Normal state minus a state of hunger. 

June 27-8—_—-0275 

—'039 
There is thus a decided and quite regular change, the mean being —-032s, 

V. Does the mental state of the observer have any influence on the personal equation ? 
Normal state minus a state in which the observation is asswmed too late. 

27 —'038 
I have already remarked that I obtained the first knowledge of the value of my personal equation, Nov. 21, 1867, and that 

a tendency to reduce its value, Since constancy in value is mor 
desirable than this reduction, which is uncertain and variable, 

it may not be best for an observer to have ® 
owledge of his personal equation, J ought to remark, howe — 

1.  abectation of having my suspicions on this poll) confirmed, may have had somet ing to do with the results found, though T endeavored to free my mind from every bias” except the single one assumed. i 
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Let us now consider certain variations of the personal equa- 
tion in which the condition of the observer is not taken into 
account, 

I', Does a “ee in the character of the —— of the 
wires affect the personal equat 

Bright wires minus faint wires. 

Dec. 22—= +°027'; Mee 4 faint. 
4 +4024; 

—'001 : 
28 0163 moderately faint. 

Jan. 13 +060; extremely faint. 

| WP. Does the —— equation vary between a natural and an 
4 urtificial illumination of the wires 

Natural minus artificial. 

May 26—-—-002° 
31 

- June 2° —-026 
4a 2-011 

2 —000 

These observations were made during the day time. The 
artificial illumination was produced in the way already described, 

clock-room being darkened, 

IIl?, Does the size of the sai ae affect the personal equa- 

x From Nov. 20, till Nov. 99, a five stars were employed, 

: the first one being larger than the others. 

4 R.—T. from Nov. 20 till Nov. 29. 
Large star. Small stars. 

—'2335 —'1445—*167°—153°— 166° 

La tar minus mean of small stars. 

Doeggei pels 152°)=-—08 1°. 

First wire sani each of the following wires from Nov. 20 till Nov. 29. 

+0528 s — -0408—-0225—-049— 0338 EPs ee es =O, ee 

“085% 

ci must remark, ine that % ‘laid not find a well-defined 

Corresponding difference between bright and faint stars inthe 
observations for relative personal equation with the equatorial. — 

Ive -—Does a variation of the. 4s ernest penne? the wits a ae 
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ten to fifteen seconds, and the last seven by an interval varying 
between two and three seconds. 

R—T. 4 
Mean of the first three wires. Mean of the last seven wires. 

fay 26 ——201* : 
June 2 80 075 

4 086 088 
"187 059 

16 116 052 
17 "155 091 
22 “to2 051 
26 {22 064 

Differences. 
May 26 ——’ 1335 

June 2 05 
“000 

9 "128 Mean ——’069° 

Is 064 
17 064 
22 "101 
26 "053 

While these differences do not agree well with each other 
they all have the same sign. The disacreement is without 
doubt partly due to certain local disturbances on some of the 
wires, which will be noticed under the next head. 

V.—Does the shape of the stars observed affect the personal equa 
tion ? ane 

erences did not occur in the values R.—B. , it is evident er 

oe vestigation with the following inquiry: 
Does the relative equation deri: et in mS ste ete rived from artificial stars agree we eal a derived fom acta bseretons sth he 

—,, +, J 18 af important one; for if this agreement” 
ound to exist, it will then be easy to free longitude from the 
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aor arising from the variability of personal equation, 2 de- 
termining the value of this function by means of artificial stars, 
the observations for this purpose being nearly coincident with 
those of longitude. 

= the Basics of actual stars were made with the equato- 
tial, four, of four wires, constituting a complete set. Thus : 

R observed the first four wires. 
Ty “ last “cc “ec 

R “ec “ “ce “ cc 

A ce “cc first ce cc 

Reducing each observation us the interval from each wire to 
the mean of the wires, and t king the arithmetical mean of 
the Febnilts, the relative oblesceant was found free from the error . 

wire intervals, 

R.—T. from the equatorial. R.—T. from artificial stars. . 

May 31 =—"08°* "hi 
June 2 11 079 

4 15 087 

9 “16 103 

15 “09 071 

17 06 110 

y » 22 16 ‘085 
. — -_ 880 pees fare! _ 1,000 sat isl 

==—’116*. ==— 093° 

I do not asst: assert that this ee will exist in 

every case, becaus 
_ (a): The relat "inight have been different had the observa- 

8 been made with the transit instrumen 
(6.) The same pamease might not exist with other observers. 

most peice las of “the claire! equation. 
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Art. XXVI—Upon the Atomic Volumes of the Elements ; 
by Frank WieateswortH CuarKe, 8.B. 

e 
elements in the solid state, and also between the atomic vol- 
umes of some other solid elements of which no liquid com- 
pounds are known. : : 
A few relations between the atomic volumes of different 

metals have previously been observed. Chief of these we find 
the equality of the atomic volumes of the metals of the iron 

I 
the experimental observations are due, : The alkaline metals most appropriately come first in order. 
For the first four only have we any data, since cesium has not 
been isolated. he specific gravities are as follows. Lithium — 

whole 

exact 
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parable circumstances this apparent multiple relation would 
prove to be exact ? 
The oxygen group, oxygen, sulphur, selenium, and telluri- 

um, affords a still more remarkable series of values. The 
atomic volume of oxygen in its solid compounds, varies accor- 
ding to the nature of the combination. For this element in 
the solid state Kopp has deduced three values,—2‘6, 5:2, and 

‘4. Kopp himself has called attention to the fact that these 
stand to each other as 1:2:4.* For this element in liquid 

h 
_ of sulphur varies, both with its crystalline form, and with the 

seem to vary from this rule. Their atomic vol- 
iti i na’s ‘<4 

0°7, as the atomic vol- 

but 0:3 from twice the 

* Buff, Kopp and Zamminer. “Lehrbuch der Physicalischen und Theoreti- 
Schen Chemie.” 
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is also a multiple of 2-6, which seems to be the starting point 
for this series. The second is also an exact multiple of 26. 
In two observations Buff obtained for the atomic volume of 
sulphuric anhydrid at its boiling point, the numbers 4418 
and 44:19. Regarding this compound as (SO,)O, and tak- 
ing Kopp’s determination of the higher value for liquid oxy- 
gen, he deduced from these numbers as the atomic volume 
of hexvalent sulphur in its liquid compounds, the value 12°, 
If, however, we take as the higher value of oxygen the altered 
number 13-0, we shall get asthe value of sulphur in (SO,)0 
the number 10-39, which agrees closely with the 10:4 above suggested for sulphur in the solid sulphids of iron, cobalt and 
nickel. 

The approximate equality between the atomic volumes of 
solid sulphur and selenium has often been noticed, and in my 
last paper I showed that a similar equality probably existed 
in the liquid condition, The specific gravity of crystalline 
selenium, according to Hittorf, is 4808. This gives us as its 
atomic volume, 16:5, which exceeds by 0-9 the value for octahe- 
dral sulphur. An exact equality between sulphur and selenium, 

wever, seems to me doubtful, since I have repeatedly noti 
that, as a rule, the atomic volumes of selenids slightly exceed 
those of the corresponding sulphids, and also that the selen- 
ates have values slightly in excess of the sulphates. Yet there 
are striking exceptions to this, and the point is by no means decided. 

Like the sulphids, many selenids have atomic volumes equal 
to the sum of those of the selenium and the metal. For the proto-selenid of iron we have no data, but the artificial selenids 
of cobalt and nickel, CoSe and NiSe according to Little, ges 

ane now see that in the solid condition the atomic volumes 
= : < By a3 : e i : 

relation of 1:3:3:4, and since the first three preserve th 
. My in the March No. of this Journal before I had ; baa i ct AST ania reer nace was sent to press g 

—-NGrundlehren der Theosess sy stomic Volume of hexvalent sulphur. See Pull 
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Oxygen, 2:6 5:2 78 10-4 13-0 (12°) | 
u - 

Sulphur, .. .. .. 10-4 (107) | 15°6 _.. 23-4 (22°8) 28°6 Selenium, -. _. _. 10°4 (108) 15°6 (103) 23°4 (a) __. 
Ns oo ck ge ee Oe (207) Le 

Of these thirteen numbers six need no alteration, and the 
amount of change in the other seven, varies from a minimum 
of 0-1 to amaximum of 0°9. Moreover, from 2°6 up to 28°6, 
ut two multiples of the lowest are wanting, and if we place, 

from theoretical reasons given above, the atomic volume of 
oe tellurium at 31:2, this relation becomes still more note- 
Worthy, 

OL SE Te CeO aT EE ROT oe 

It is worth while in this connection to observe the remark- 

_ able multiple relation connecting the atomic weights of this 
gto 

Sn ET MO eT: OEE red 

up. 

Between the different allotropic conditions of sulphur and 
Selenium I find no numerical relations whatever. The atomic 

ie ele EE EA SY ens ALE Clee ro 

fer as I have examined, it seems to pos 
One of these is easily found, Kopp determined the atomic 
Volume of NO, in nitrates, as 28°6: and if we subtract from 

— the numbers which required no alteration, parentheses seemed unneces- 
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this three times the most common value.for oxygen, or 15°, 
we have left, as the atomic volume of the nitrogen, the num- 
ber 13:0. The specific gravity of crystalline red phosphorus, 
(“metallic phosphorus”) pees to Hittorf is 2°34, am 
hence, as its atomic volume, we get 13:2. Bettendorf found 
the specific gravity of pins « arsenic to be 5°727, which 
gives us the atomic volume 13-1. or free vanadium we have 

subtracting the value of the oxygen, giving the latter element 
its second ‘value, we obtain as the atomic volume of vanadium 
the number 13: 

It must ts borne i in mind that both in this case, and with 
the radical NO,, it is a pure assumption to give oxygen its 
second value, ae of its first or third, yet the assumption 
seems warranted by the results. From these numbers we see 
that in the solid state, some at = of the atomic volumes of _ 

state, aa a elcals on 6 of the inwaat value for Se 
= connection with we aeperont equality between phosphorus 

arsenic, the fact is perhaps worth recalling that. the 
alkaline phosphates Hey arsenates with 12 a were found by 

ume is a matter of Uncertainty, si since the a. savy only one volatile compound of bismuth has been taken. = 
my last paper I suggested that perhaps this metal in its liqu 
ComApON ands | t mate the same value as antimony, although 

Ivestigatio $ might ae: it higher. If now, we ®% ne that bismuth, like phosphorus, vanadium, arsenic, # 
Be ag ae in n the solid. state an atomic volume half that 

ich it possesses in liquid compounds, we shall get as the 
atomic volume of 2 f liquid bismuth, the number 42°86, or more 
Leases 43-0, which i ae a multiple of the second value of liquid 

ighly A ape yet cannot be 
settled, “Nevertheless it will be seen that the values actl- 

ally found for the metals arsenic, — and bismuth, a to each other very nearly a as 3:4: 5, 

i tc 

_ 
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The atomic volume of ordinary phosphorus is from 16-9 to 
17-0, and that of the amorphous red variety from 13:9 to 145. 
That of amorphous arsenic is 15°9. These numbers seem to 

i liquid compounds. 
assing now to the carbon group, we still find close multiple 

relations existing. The sp. gr. of the purest graphite is 220 

_ (Brodie) and hence its atomic volume is found to be 53. If 

obtained by Hautefeuille, has a sp. gt. © 1, and hence the 

atomic volume 31-2. If we also take into account the seeming 

equality between the atomic volumes of these elements in their 

liquid compounds, the conclusion concerning their values in 

Re For specific gravities of minerals quoted in this
 paper, see the last edition of 

Dana’s Mineralogy.” 

_ Am. Jour. Scr.—Seconp Series, VoL. XLVI, No. 141,—May, 1869. 

21 : 
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to each other as 1:2:2:3. In the liquid state these elements 
have values standing to each other as 1:3:3: 4, and therefore, 
although in the case of carbon a ve simple connection ap- 
pears between the two states of aggregation, with the higher 

The specific gravity of the diamond is 3°55, according to Pe- 
louze, and from this we get as its atomic volume the number 34. 

erg; uranium 18-4, Peligot ; copper 8-94, a mean of five 
determinations by Marchand and Scheerer. Deduced from these, their atomic volumes are respectively, 7-1, 6°7, 71, 6%, 

‘84. 

f magnesium and also the double sulphates of magnesium and copper, a a ‘ 
ce all 

these salts. These metals in the free state represent three * See “Watts! Dictionary,” vol, i, Art. “ Atomic Volume.” 

a 
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ferent values, viz: 6°84 for the iron group, 9°0-92 for zinc, and 
13°6 for the cadmium group, yet in these sulphates all appear 
to possess the same atomic volume. Now it is noteworthy that 
13°6 is almost exactly twice 6:84, and zinc stands between in 
such a manner that the three values are to each other almost 
exactly as 3:4:6. Whatever may be the place of zinc in this 
series, whether accidental or not, it is certainly very remark- 
able that the metals cadmium and magnesium, forming sul- 
phates isomorphous with those of iron, cobalt, and nickel, 
should possess an atomic volume almost precisely double that 
of the latter metals. This relation must be more than a mere 
coincidence. 
_ Another point to be noticed in regard to zine and mercury 
is an exception to a rule which has seemed to hold true with 
the groups hitherto given. Between the atomic volumes pos- 
sessed by these metals in the solid state, and their values in the 
liquid condition, no direct relation is manifest. 

The platinum metals afford another remarkable instance of 
equality among atomic volumes, as has often been noticed, 
The specific gravities are as follows, according to Deville and 
Debray. Platinum 21°15, iridium 21-15, osmium 21°3-21-4, 
rhodium 1271, ruthenium 11—11-4, palladium 11-4. Their 
atomic volumes are respectively 9°3, 9°3, 9°2-9°3, 8°5, 9:1-9°4, 
and 9-3, The average is 9°15, almost exactly the value for zinc, 
although this is probably a mere coincidence. A revision of 
the sp. gr. of rhodium will probably place it lower, and increase 
the atomic volume, so as to make the value for this group 
about 9-3, 
Molybdenum and tungsten afford another well known exam- 

ample of equality. The sp. gr. of the first is 8-64, (Bucholz,) 
and that of the second from 16°54—18-447, according to the 
State of agereeation and mode in which it was prepared, accor- 
ding to the observations (independent of each other) of Van 

Slar an ettnow. atomic volume of molybdenum is 

therefore 11-2, and that of tungsten from 9°9-11'1. If instead 
of 111-112, we place the value for these metals at 11-4, we 
find that the latter number falls into a vacant place in the iron, 

zinc, and cadmium series, standing in that series so as to make 
the four values to each other as 3:4:5:6. This may be 
accidental, however. : 

The equality between silver and gold is also well known, 
the atomic volumes of these two metals being represented by 
the number 10-2. : ae 
A noteworthy relation to oxygen is found in the atomic vol- 

umes of the remarkably similar elements calcium, barium, 
Strontium, and lead, The sp. gr. of calcium is 155 (Liés Bodart 
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and Jobin), that of barium is 40 (Clarke), that of strontium 
2-5418 (Matthiessen), and that of lead is 11°37 (Reich.) Hence 
the atomic volumes are respectively 25°8, 342, 34°3, and 182. 
These numbers approximate very closely to multiples of the 
lowest value for oxygen, 2°6. The number for lead requires 
no change whatever, that for calcium but 0-2, and those of 
barium and strontium but from 0°4-0°5, to produce the exact 
multiples. Whether this relation is accidental or not, it 18 

impossible for me to say, but the coincidence is certainly te 
markable. 

Another similar relation we find between the atomic volume 

of the diamond, and those of certain metals which are often 

classed as tetratomic. The sp. gr. of glucinum is 2°1 (Debray), 
that of aluminum 2:56-2°65 (as given in the ‘ Handworter- 

buch), and that of thorium 7-657-7°795, (Chydenius). Hence 

their atomic volumes are respectively 6°7, 10-1-10°6, and “4 

309. The atomic volume of the diamond is 3°4, that of glu- 
cinum wants but 0°1 of twice that, three times 3°4 is within 

the limits between which aluminum varies, and nine times 34, 

The remaining metals, as far as we have data, seem t0 find 
places in none of the previous series. Thallium, according ug 
Crookes, has a sp. gr. of 11-81-11:91. Its atomic volume, 
then, is 17-2. Winkler gives the sp. gr. of indium as 7421, 
which corresponds to an atomic volume of 102. For niobium, 
tantalum, lanthanum, didymium, yttrium, and erbium, ¥° 
have no data whatever. gies 

e sp. gr. of iodine is 4947 (Handworterbuch). This giv 
as its atomic volume the number 25°6, almost exactly 
thirds of its value in its liquid compounds. The atomi¢ YO" 
umes of bromine and fluorine in their solid compounds I ee 
not been able to calculate in any satisfactory manner from * 
ata at my command, since the values obtained did not agree 

with each other. The atomic volume of chlorine in solids, ai 
been calculated by Kopp, who obtained two values; bi 
between these and its value in the liquid state I have found 20 
relations, 

_ For hydrogen, the data at hand are quite complicated, 
being in any connected series of compounds, and as far 38 
have been able to decide, it appears to have several values: 

However, in some of its solid compounds, hydrogen seems = | 



F. W. Clarke on the Atomic Volumes of the Elements. 317 

pig the same atomic volume as in the liquid state, viz., 5:5. 
f we calculate the specific gravities of cerotene, C,, H,,, and 

upon the basis of this value for hydrogen, 
or 

get for the first the sp. gr. 0°846, and for the second 0-848. 
The specific gravities actually found for these bodies, as given 
in Weltzien’s “ Systematische Zusammenstellung,” are respect- 
ively 0'861, and 0-890, a variation in the first case, of only 
oo and in the second case of 0-042, from the calculated 
valnes, 
Having thus compared the atomic volumes of many elements 

with each other, a question which now naturally arises, is, how 
far are the relations which have been found, significant, and 
how far are they accidental. i 

In work of this kind, great caution is necessary, for a slight 
prejudice in favor of the kinship of two elements might often 
lead one greatly astray. Thus, gold, silver, aluminum, and 
indium, possess almost exactly the same atomic volume, about 

10:2, and yet no. direct chemical relations are known to connect 
them, and they seem to belong to four different metallic groups. 

i Probably of a similar nature is the seeming relation between 

zinc and the platinum metals. Yet in spite of these dangers of 

error, some of the relations which are found between the 
atomic volumes of certain elements, cannot but be considered 

as deeply significant. The series of relations which I regard 
as fully made out, are the following: The multiple series of 
the alkaline metals ; the series formed by oxygen, sulphur, se- 

allotropic forms of an element, we find no distinct relations at 

all | te this be found to hold true, it will be plain that tt 
different properties possessed by the same element in diiteren 
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compounds cannot be accounted for upon the supposition that 
in one compound the element exists in one allotropic form, and 
in another compound in another, 

One of the most important points to which I have been led, 

By 

solid state, values just half those which they possess as liquids, 
and carbon seems to follow the same rule. 

The exceptions found under zinc and mercury, however, must 
be borne in mind, showing as they do, that the law is not a 
general one. But how far these relations between solids and 
liquids holds true, seems to me a matter of great interest, as 
possibly affording a clue to some general law connecting the dif 
ferent states of aggregation. Ug 
One more point and lamdone. In many cases, even when the 

relations between the elements have been plainest, it has been 
necessary to slightly alter the atomic volumes actually found, 10 

order to bring them in accordance with theory. Some of these 
alterations have been wholly within the limits of experimental 

found for elements, it would be wholly unjustifiable for me 
ascribe the variations from theory to experimental error. An 

late, were determined under dissimilar conditions. Concerning 
the cause of these relations between different elements, I shall 
hazard no conjectures. Not only are our data too incomplete, 
and unfit to form the basis of any theory, but it seems 0 td 



S. P. Sharples on Minerals from Chester Co., Pa. 319 

Art. XX VII —Contributions from the Laboratory of the 
Lawrence Scientijic School. No. 7.—On some Minerals from 
Newlin Township, Chester Co., Penn., described by Dr. Isaac 
Lea; by 8. P. SHarpres, 8.B., Assistant in Chemistry. 

gave me several minerals for examination which ha 

scribed by Dr. Lea in a paper read before the Academy of Nat- 
ural Sciences of Philadelphia, April 9th, 1867. : 

e first of these that I examined was the Diaspore which 
Prof. Brush described in this Journal and of which an analysis 
18 given on page 169, of Dana’s Mineralogy. The diaspore 
was embedded in a mineral which Prof. Dana calls margarite 
(loc. cit.), and which Dr, Lea in his paper spoke of as emerylite. 
I found it to contain silica, alumina, potassa and water, with 
traces of iron, magnesia and soda in the following proportions: 

A YEAR or two ago, Wm. W. Jefferis, of WestChester, Penn., 
e 

1. z, os 4. 5. Mean. Oxygen. 

Si0, mig “GCE? ee, ae 
Al,0, pga eee SIG 11416 
H,0 iS Bg ig ee Be OI 
K,0 re ae ee eee 

Sp gr. 2°87. 

The oxygen ratio as will be seen, is for R, #, Si, H, 1:8'5:11: 2, 
which corresponds with that given for damourite. e 

The mineral occurs in mica-like crystals, some of which are 
Mm one to two inches across. Some of the specimens in Dr. 

Lea’s collection have well crystallized edges. In color it varies 
trom white to greenish or yellowish. Before the blowpipe it 
fuses with extreme difficulty to a white enamel. 
: Lesleyite—This mineral is described by Dr. Lea as follows : 
‘Fibrous or lamellar, sometimes inclining to massive. Color 
Whitish passing into reddish. Hardness about three. Streak 
white. Before the blowpipe it parts with its water and becomes 

Opaque white. Does not fuse with borax. Does not dissolve 
in muriatic acid, Under the microscope it presents no observ- 
able characteristics. voor “Tts gravity is greater than that of quartz, There is a dis- 

Position in the crystalline fibrous structure to diverge from a 
Central point, to be stellate, and in one crystal before me, the 
tadiating fibers are nearly four inches long.” | é 

Analysis of the white variety gave me silica, alumina, po- tassa and water with traces of iron, soda, lithia and magnesia. 
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+: 2; 5; 4, Mean, Oxygen. 
sid, 33°63 33°54 aoe Bets 33°59 16°88 
Al,O, 5538 55°45 wees oe 5541 25'82 
Balt Sh aS OG 7:30 7-57 7°43 1:27 
H,0O 4°31 4:29 ce earns 4°30 3°82 

Sp. gr. 3'203 

Oxygen ratio for R, #, Si, Bets 3014; 3, 
The reddish gave C, W. Reepper of Bethlehem, Penn.: 

2. 3 1. Mean. Oxygen. 

Sid, 4714 46°87 nee 47-00 25°06 
Al,O, 33°56 32:98 ct 33°27 15°50 
Fe,0, . 2:75 2°93 re 2-84 85 

Wits alk 9-97* erie 1°69 
H,O 73 67 aud 6-71 5:97 

water containing alkaline silicates upon the corundum, and are 

i, H, 3: . 
white variety the ratio is 7:5: 1, while the reddish gives 3:4:1. 

attersonite.—Of this mineral Dr, Lea says: ‘ Basal cleav- 
age imperfect, rarely if ever presenting a hexagonal prism, 
but disposed to present triangular plates which joining make @ 
sub-tetrahedral mass, The laminw are not flexible and but 
slightly translucent. The color is metallic bluish gray, resem- bling zinc. The streak is grayish. Before the blowpipe parts with its water but does not exfoliate nor intumesce. With 

rax gives a black bead.” I found it to contain silica, iro, lumina, magnesia, potassa and water, with traces of soda and lithia, The potassa was determined by difference owing to the very small amount of the mineral at my command. 
i 2 Mean. Oxygen. 

=e 30-20 ee 30-20 1611 
Sas 14-88 See 14°88 04 
ave 2048 2061 20°55 = 
nH 119 1:38 1-28 a 
20 — 8 11°35 

H,0 1180 ~—:11-66 11-73 10°48 
Ratio for &, ® SH, 1:5°7:66:43; for (t ®, $i, H, 3:3:2 

* Sharples. 
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This analysis and ratio does not seem to agree with any of 
the hydrous silicates in Dana’s Mineralogy, and the species is 

therefore probably a new one. It occurs very sparingly im- 
planted upon Lesleyite, and like it, is most probably the product 
of the alteration of the corundum. 
I am indebted to Dr. Lea for specimens of all of these min- 

erals and for the use of his large specimens for comparison with 
each other. 
Cambridge, Mass., Jan. 8, 1869. 

Art, XXVIIL—On the Washing of Precipitates; by 

R. Bunsen.* 

_A precirrrate is washed either by filtration or by decanta- 

tion: in the former case the portion of liquid not mechanically 

retained is allowed to drain from the precipitate ; in the latter 

it is separated by simply pouring it away, the foreign substances 

contained in the precipitate being then removed by the repeated 

Upon the filtrate after filtration, V the volume of wash-water 

employed at each successive decantation, n the number of di 

cantations, and | the fraction expressing the proportion of the 

7 Mt % 
. . . * . . 

original amount of impurity still remaining in the precipitate 

after n decantations, then 
ee 1% 1 

Cet te ee OR 
=a) Se () 

Calling W the total volume of wash-water resulting from n 

decantations, then 
WVREW Gs ee es . (2) 

Wr 

(1 +0) = 
or W=nr( Va—1). Vahifee tert cn ss (3) 

If we differentiate W with respect tom and make the differ- 
* 

: 

Edin. and Dublin Phil. Mag., Jan. 1869. Translated from the 

i, p. 269. 

therefore 

a From Lond., blin 
Ann. der Chem. und Pharm , vol. exlviii, p. ‘ 
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ential quotient equal to 0, then the minimum value of W be- 
comes, when n= o, 

Wer net 10g, G6 |< oe 

Precipitates obtained in the course of chemical analysis may 
in all cases be assumed to be sufficiently washed when the im- 

? Pp 
equation (4) that the least quantity of fluid required in order 

by the precipitate itself in the liquid in which it exists. It 1s 
evident, therefore, that the amount of water actually necessary 
to wash a precipitate the more nearly approaches this minimum 
the oftener we decant, and the smaller the quantity of washing- 
water we employ at each decantation. : 

Since some of the principal sources of error in analytical 
work consist in the incomplete or in the too protracted washing 
of precipitates, it becomes important to know how to ascertain 
the progress of the washing throughout the several stages of 
the process. By employing the same volume of water at eac 
successive addition, and est mating its relation to that of the 
precipitate remaining at th bottom of the vessel or upon the 

ter, we can find from the following Table, calculated by 
STckeKS Sowa ’ oie oe 

Tovove- svouT- zooDN- T3v0o" 
Be | oe eee ec oat doe | II | I t pee 

a eee ae we oe oS oe ee 
v v 9 oD 

05) 24 | 142] 05) 267 | 138 | 05! o44 | 122 | 05) 227] 14 
1 | 166 | 166] 1 | 156| 1561 1 | 443! 143) 1 | 133 | 188 2 | 105/ 20] 2 | 98| 107] 2 | gol agoll 2 | 84 | 163 8 | 88/49] 3 | 73} 341 3 | 7| a4] 3 | 66| 199 4 | 71| 86] 4 | 67| 691 4 | 611 a6 4 | 57] 29 
5 | 64| 3211 5 | 60] 3021 5 55 | 76] 5 | 51) 297 6 | 59! 35] 6 | 56! 9341 6 | 51! 305 6 | 47 | 284 7) 55| 338] 7 | 52] 364] 7 | 48] gall 7 | 44] 310 8 | 531 40] 8 | 49| 9941 8 | 45| 361) 8 | 42} 3389 9 | 50/450] 9 | 47/ 423] 9 | 43| 387] 9 | 40 | 360 10 | 48/ 40] 10 | 45 | 451/10 | 41/| 413] 10 | 38 | 388 | 46) 510} 11 | 44] 479] 11 | 40| 438] 11 | 37) 20% 2 | 45 | 53-9 | 12 506 112 | 39 | 463] 12 | 36) o 118 | 441] 564] 13 1| 533/13 | 38| a8] 13 | 35 | 4° if | 42) 504 | 14 40 | 55:8 || 14 87 | 511 || 14 34 Vt 

42 | 623 | 15 9| 585115 | 36/536] 15 | 33) 25 16 | 41) 60/116 | 38| 61] 16 | 35 | 560] 16 | 33} 539) | 40) ersiiit | 37/636 | 17 | 84| 583] 17 | 32 | 583 | 39) 4) 18 | 87] 661) 18 | 34] 605] 18 | 34 | pe 19 | 33| 4319 | 36/6619 | 33} esi 19 | 31) 8 

means of the formula above given, the number of times it, 38 
necessary to decant in order to diminish the amount of impurity 
in the precipitate to the ; ? Bs TOGTS2 FeGTe) Fosse OF TITTT 

er 
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Column I. shows the relation between the volume of the preci- 
pitate and that of the washing-water employed for each succes- 
sive decantation, column II. the number of decantations re- 
quired to diminish the amount of impurity to the necessary 

. extent, and column III. the total volume of water obtained 
om the several decantations. 
When the washing-process is performed in a beaker, the rela- 

tion between the volume of the precipitate and that of the li- 
quid may be easily determined by holding a strip of paper along 
the side of the vessel and marking upon it the respective 

the precipitate, the number of folds will give the argument in 
column I. to find in column II. the number of decantations 

| needed to wash to the required extent. If the washing be con- 

| ducted as in the ordinary method of filtration, funnels possess- 
| ing an angle of 60° must be invariably employed, and the capa- 
| cities of the various-sized filters once tor all determined by 

means of a burette. After the precipitate has been brought 

upon the filter and allowed to drain, it is mixed as thoroughly 
as possible with water from a graduated washing-flask. Call 
the amount of water thus necessary to fill the filter, and the 

Capacity of the empty filter &, then ar =* in column I; 

that is, the argument needed to find in column II the number 

of times it is necessary to refill the filter in order to wash the 

' Precipitate to the desired extent. 
y far prefer using this Table to employing the method 

generally followed of ascertaining the completion of the wash- 

Ing-process by evaporating a quantity of the filtrate on plati- 

num-foil, since in the latter case it is only possible to obtain an 

infallible proof when we have to deal with a precipitate possess- 

ing an extremely high degree of insolubility ; if the precipitate 

be soluble to any marked extent, the result is completely illu- 
as 
Ty. : 

In the process of filtration as hitherto conducted, the time 

tequired is so long and the quantity of wash-water needed so 
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tional to the difference in pressure : this is clearly shown by the 
following experiments, made with pure water and a. filter con- 
sisting of a thin plate of artificial pumice-stone. The thin 
plate of pumice was hermetically fastened into a funnel consist- 
ing of a graduated cylindrical glass vessel, the lower end of 
which was connected with a large thick flask by means of a 
tightly fitting caoutchouc cork. The pressure in the flask was 
then reduced by rarefying the air by means of a method .to be 
described upon another occasion ; and for each difference of 
pressure p, measured by a mercury column, the number of sec- 
onds ¢ was observed which a given quantity of water occupied in 
passing through the filter. The following are the results :— 

i, 
t. pt. 

0°179 91°7 16°4 
0-190 81:0 15°4 
0°282 52°9 14°9 

: 0°472 33°0 15°6 

In the ordinary process of filtration, » on the average 
amounts to no more than 0° to 0:008 meter. The advan- 

times, or, say, to an entire atmosphere, without running any 
risk of breaking the filter. The solution of this problem 1s 

hat the filter can be completely adjusted to its sides even 10 
the very apex of the cone, For this purpose a glass funnel 18 
portied seman 2 an angle of 60°, or as nearly 60° as possible, 
the walls of which must be completely free from inequalities ° 

ordinary | 
- funnel in the usual manner ; when carefully moistened and 50 

pressure of an extra atmosphere without ever breaking. The platinum funnel ig els made from thin platinum-foil in the following manner:—In the carefully chosen glass funnel 
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is placed a perfectly accurately fitting filter made of writing- 
paper; this is kept in position by dropping a little melted seal- 
ing-wax between its upper edge and the glass; the paper is 
next saturated with oil and filled with liquid plaster of Paris, 
and before the mixture solidifies a small wooden handle is 

Whole into the hollow cone and turning it round once or twice 

under a gentle pressure, the proper shape is completed. The 

platinum funnel, which should not allow of the transmission of 

ght through its extreme point, even now possesses such sta- 

bility that it may be immediately employed for any purpose, 

desired, it may be made still stronger by soldering down the 

* The size of this cut has been reduced about one third. The diameter of 

fig. 2, in the original drawing, is 2°5 millimeters.—ps. : 

. 
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1 r 

Te TvETT TLL HH eS th - 

In order to be able to produce the additional re of 8 pressu atmosphere, the filtered liquid is received in a strong glass flask instead of in rs.* This flask is closed by mea 
* These flasks must be somewhat thi inarily used, in order to prevent the possibilty of their giving way mele. ooo nani rie prossus® 
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of a doubly perforated caoutchoue cork, through one of the 
holes of which the neck of the glass funnel is passed to a depth 
of from 5 to 8 centimeters (fig. 3); through the other is fitted 
@ harrow tube open at both ends, the lower end of which is 
brought exactly to the level of the lower surface of the cork, to 
the other is adapted the caoutchouc tube connected with the 
apparatus (fig. 4) destined to produce the requisite difference in 
pressure : this apparatus will be described immediately. The 
flasks are placed in a metallic or porcelain vessel (fig. 3), in 
the conical contraction of which several strips of cloth are 
fastened. This method of supporting the flask has the advan- 
tage that, in one and the same vessel, flasks varying in size 
from 0-5 to 2°5 liters stand equally well, and that, by simply 
laying a cloth over the mouth of the vessel, the consequences 
of an explosion (which through inexperience or carelessness is 
possible) are rendered harmless. 
_ It is impossible to employ any of the air-pumps at present 
im use to create the difference in pressure, since the filtrate not 
unfrequently contains chlorine, sulphurous acid, hydric sul- 
phid, and other substances which would act injuriously upon 
the metallic portions of these instruménts. I therefore employ 

Pp “oes 
the pinchcock a, water flows from the tube 7 into the enlarged 

18 attached a strong thick caoutchouc tube possessing an in- 
: millims. and an external diameter of 12 

millims.; this leads to the flask which is to be rendered vacu- 
ous, and is connected with it by means of the short narrowed 
tube k. Between the air-pump and the flask is placed the 
small thick glass vessel /, in which, when one washes with hot 
Water, the steam which may be carried over is condensed. All 
-€ caoutchouc joinings are made with very thick tubing, the 
internal diameter of which amounts to about 5 millims., the 
€xternal diameter to about 17 millims. The entire arrange- 
Ment is screwed down upon a board fastened to the wall, in 
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such a manner that each separate piece of the apparatus is 
held by a single fastening only, in order to prevent the tubes 
being strained and broken by the possible warping of the 
board. On releasing the pinchcock a, water flows from the 
conduit 7 down the tube ¢ toa depth of more than 30 feet, 

temperature possessed by the stream.* ‘The tension exerted 

ter the precipitate has been entirely transferred, the filtrate 

passes through drop by drop, and the manometer not unire- 

quently now shows a pressure of an extra atmosphere. The fil 

first traces of this breaki | i the prect ‘ his | ng up become evident 3 pitate will be found to have been so firmly pressed upon the 
* The time required to obtain the above of exhaustion in a flask nt from 1 to 3 liters capacity ranges from s Al ntity of water 4 ' Tange: te: - the quantity Rpcossapy amounts to about 40 or 50 liters, wlgantoeg ses 
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paper, that on cautiously pouring water over it it remains 
completely undisturbed. The washing is effected by carefully 

— vessel, After the filter has in this manner been replen~ 
ished four times with water and allowed to drain for a few 
minutes, it will be found to be already so far dried, in conse- 
pei, of the high pressure to which it has been subjected, 
that without any further desiccation it may be withdrawn, to- 

gether with the precipitate, from the funnel, and immediately 

ignited, with the precautions to be presently given, in the 
ible, 

If the porosity of a paper filter containing a precipitate 

speak presently) to drain crystals from adhering mother li- 

occupied in the filtration is scarcely longer than that needed 

to pour a liquid slowly from one vessel to another. In filter- 

1 grm., successive portions of the liquid were withdrawn, 
and the chromium oxyd contained in them precipitated with 

pe hy ammonia. iquid, 
the quantity of ammonia employed, the time ae ay in boil- 

3 in permitting the precipitate to settle, the angle of 

lon yy the and the size of the filter 

Were the same in all the experiments. All the precipitates 

Ax. Jour. Sci—Szconp Serres, Vor. XLVII, No. 141.—Mar, 1869. © 
fame 
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were washed with hot water, and, after burning the filter, igni- 
ted over the blowpipe fora few minutes ; ; in wei 
platinum crucible was tared by one of about equal weight, 
and vor position of equilibrium of the beam determined by 
vibrations. 

I a attempted to filter one of the precipitates in the or- 

dinary way. = amounted to 2; and consequently, from the 

table, 8:4 fresh additions of water were required in order to 
wash the ae eto the ;;3,, part. The times re 
were as follows 

In transferring the precipitate from poss beaker) 4 
owing it to drain 

For the first addition of water és run through, i 

con 
© third “ “ 80 

Total length of time - - - 238 

At this point the experiment was discontinued, as the fil- 
trate Masi di turbid. A second experiment failed from the 
same ¢ 
_Aesondingly I attempted to wash the precipitate by decan- 

volume of the precipitate amounted to about 
ib centims,; the quantity of water required to fill the beaker 

_ Was seven times the volume of the precipitate; hence — — was 7, 

and the requisite number of decantations to reduce the 5 eniotat 
of impurity to the ,,1,, part was 52. The times observ 
were as follows :— 

II. 
For the first decantation to run through the filter. -- 15’ 

at second “ “ “ 12 

s third 6 6 & 18 

= fourth “ ‘ éé 15 
ee “ om 18 

In transferring tia sietinksle t vO the filter | 3... an 30 

equired in washing ag 

Weight of ie the the preiate Septet. | 02458 g 

NRE AY os 1050 fe 5 anes 

ees Ul. : 
Experiment repeated. Number of deeantations 7. Other ci 

cumstances the same as in the foregoing determination. inl ies 
Weight of the precipitate __ __. 0°2452 grm. 
Volume of Niahaparar : 1200 cub. centim*. : ee ee ee ee 
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IV. 

After ten decantations. 

Time required in washing -..----.-- 180’ 
Weight of the precipitate sasha Ne 0°2443 orm. 
Volume of wash-w i! 1750 cub. centims, 

By filtration with the eee cone and the pump the follow- ing results were obtained :— 

V. 
In oe the precipitate to the filter (17 cub. cen- ) 

e 6’ 

aes o the frst addition of water (25 cub. cent.) to run through, : 
= ond 

Be e* third «“ «“ « 2 
= “ fourth & &“ “ 2 
2 hhh 6 ‘“ ‘“ 2 

a hh draining the precipitate --- 2 

Time required 19 

Weight of Big 2 ELS REED 0°2435 orm. 
Volume of wash-water ...-..-.--. 142 eub. centims. 

VL 
Tn etierring. the precipitate and allowing the water (18 cub. 

entims. ¥ to run throug 
Fy cap the — addition of water (25 cub. cent. ) to run through, f ‘ ai 

| 

Pressure of phy Soe pe _0°576 meter. 

ete 3 6s 66 “ : 

“ fourth G “e « ‘ 5 

Ih draining the precipitate 1 

Time required 28 

Weight of precipitate : 0°2434 orm. — 
Volume of wash-water 118 cub. centims. 
Pressuri 0°600 meter. 

: WA, 
colt transferring the hati oc and allowing the water us ; 4! 

cub. ¢ entim s.) to ru rough 
| For the first addition of fe (25 cub. cent. ) to run through, 3, 
a 3 
. e% th a “ & “ 3 

. Tn draining the precipitate ee = | 

| : Time required ---.- ane 
‘se Z 

+ Weight of precipitate. Se 0°2432 grm. 
— of waehews! 95 cub. centims. 
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Tn transferring with 25 cub. centims. of water .-....------ 8 
For the first addition of 25 cub. centims. to run through __. 5 
For the second addition of 25 cub. centims. to run through. 5 
In draining the precipitate 3 

Time required 21 

Weight of precipitate 0°2435 orm, 
Volume of wash-water 72 cub. centims. 
Pressure 0°593 meter. 

IX. 
In transferring with 15 cub. centims. of water and pared q! 

ing it to run through _- 
For a single addition to run through 3 

| draining the precipitate oe 

wae required sf 12 

Weight of precipitate 0°2439 orm. 
Volume of wash-water 41 cub. centims. 
Pressure 0°572 meter. 

= 

In transferring the precipitate with 13 cub. centims. of water, 5 
For a single addition of water (26 cub, cent.) to run through, 8 
In draining the precipitate _.......... 02.2.2. -2.-2+-28 I 

eM SOUNO oc oi, one ls 14 

Weight of precipitate 0°2439 grm. 
Volume of wash-water 39 cub. centims. 
Pressure __.0°530 meter. 

In washing, by means of decantation, in the ordinary manner, 
the amounts of chromium sesquioxyd found were as follows:-— 

III. 0°2452 00 : TV.0248 .“¢ 10 « “ roosgooos Patt 

_ By the use of the pump :— 

grm. 
IT. 0°2458, after 5 decantations, washed to the sobao part. 

; “ 7 “ “ soot part. 

VI. 0-2434 ae | 66 ‘“ 

VIL 02432 « ; 
VIII. 0-2435 i . : 

TX. 02489 « 1 aaditi 
 &. 024389 ae ae of water. 

3 “ “c 
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of “seg greater pressure, more easily overcome in the new 

minutes and 1050 cub. centims. of water to effect a washing to 
ssda5 part; the new, on the contrary, only 12 to 14 min- 

utes, and not more than 39 to 41 cub. centims. of wash-water. 

x 
taining 02436 erm. Cr20? in a water-bath at 100° C. requires 
at least five hours ; and, moreover, bringing the dried precipi- 
tate into the crucible, burning the filter, and gradually igni- 
ting the mass is in the highest degree tedious and troublesome. 
All this expenditure of time and labor may be saved by em- 
Ploying the new method. By its means a precipitate is as 
completely dried upon the filter in from 1 to 5 minutes as if 
ithad been exposed from 5 to 8 hours ina drying-chamber ; and 
it can immediately, filter and all, be thrown into a platinum or 
Porcelain crucible and ignited without the slightest fear of its 
urting. By operating in the following manner the filter 

burns quietly without flame or smoke ; this phenomenon, al- 
though remarkable, easily admits of an explanation. The 
Portion of filter-paper free from precipitate is tightly wrapped 
‘ound the remainder of the filter in such a manner that the 
Pycbitate is enveloped in from four to six folds of clean paper. 
the whole is then dropped into the platinum or porcelain cru- 

cible lying obliquely upon a triangle over the lamp, and pushed 
down against its sides with the finger. The cover is then sup- 
ported against the mouth of the crucible in the ordinary way, 
and the ignition commenced by heating the portion of the 

_ ucible in contact with the cover. When the flame has the 
__ Proper size and position, the filter carbonizes quietly without 

3 e ca 
Moved a little toward the bottom of the Bee -" ies some 

_ ‘me the precipitate appears to be surrounded only by an ex- 
mely thin envelop of carbon, possessing exactly the form 
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(of course diminished in size) of the original filter ; the flame 
is then increased, and the crucible maintained at a bright 
heat until the carbon contained in this envelop is consumed. 
The combustion proceeds so quietly that the resulting ash sur- 
rounding the precipitate possesses, even to the smallest fold, 
the exact form of the original filter. If the ash shows here 
and there a dark color, it is simply necessary to heat the cruci- 
ble over the blowpipe for a few minutes to effect the complete 
removal of the trace of carbon. This method of burning a filter 
is extremely convenient and accurate ; it is only necessary to. 
give a little attention at first to the slow carbonization of the 
paper, after which the further progress of the operation may 

to its 
Gelatinous, finely divided, granular, and crystalline precipi- 

tates, such as alumina, calcium oxalate, barium sulphate, sil- 
ica, Magnesium ammonium phosphate, &c., may with equ 
facility be treated in this manner ; so that even in this partic- 
ular the work, in comparison with the method generally 
adopted, is considerably shortened and simplified. 

rom the above experiments it appears that the time neces- 

the filter in a continuous stream, so rapidly that it is y 
possible to maintain the supply ; the entire operation, in fact, 
requires scarcely more time than that necessary to pour a liq 

4 ; may be ef 

valent to 02450 | 
’ on using the of alkali we should, by of about 
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tion of 40 cub. centims. only is necessary. Now by employing 
the best form of water-bath, i. e., one possessing a constant 
water-level, such as is used in my laboratory, it is possible, 

| under favorable circumstances, to evaporate in a porcelain dish 

. lcub. centim. of water in 27 seconds. © onsequently the evapo- 

ee 

eable in sepa- 
mother-li 

* 



336 R. Bunsen on the Washing of Precipitates. 

particularly that of the more gelatinous, is so much diminished 
under the high pressure, the precipitate only occupying one- 
third to one-sixth of its bulk under ordinary circumstances, a 

filter of one-third to one-sixth of the size usually employed 
may a taken, and thus the amount of ash proportionately 
essened., 

drai 
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: 
cuo 

if, however, circumstances will not permit of its being adapted 

to this purpose, then a fall of 10 or 15 feet is sufficient to fil- 

a small stopcock designed to regulate the flow of water. Sup- 

pose a filled with water and placed upon a shelf as high above 

e ground as possible and a’ placed empty on the floor, and 

may be immediately withd:awn from the funnel and ignited 

without any other preliminary desiccation. The following ex- 

periment,made with a portion of the same solution of chromium 

used in the former determinations, will serve to show the 

saving of time effected by this simple arrangement :— 

Transferring the precipitate with 14 cub. | y4 

centims. of water ack 
For a single addition of 26 cub. centims. | 7 

of wash-water to run through--_------ J 

To drain the precipitate ----------------- 4 

Time required in washing - ----------- 

Weight ot the precipitate. -----.0°2435 grm. 

lume of wash-water- ----- cub. centims 

Pressure in manometer--------- 0-184 meter. 

‘This amount of chromium sesquioxyd (02435 grm.) differs 
i ( from the mean of the former experiments (02436 grm.) by one- 
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tenth of a milligram only, and shows that even by a pres- 
sure of 0:184 meter the washing is as complete by the single 
addition of 26 cub. centims. of water. The duration of the 

tering process in the former experiments ranged from 12 to 
14 minutes under a difference of pressure amounting to from 
0°53 to 0572 meter ; in the last experiment it required 25 min- 
utes under a pressure of 0-184 meter, or about double the 
length of time. The time needed to analyze potassium chro- 
mate in the former case was reduced from 14 hours to 32 min- 
utes ; by the latter method the reduction would be from 14 
ours to 44 minutes. 
The employment of the second method is particularly to be 

recommended to beginners in qualitative analysis, The experi- 
menter needs only a single funnel, he is obliged to work care- 
fully and cleanly, and the great saving of time and work amply 
compensates for the little trouble needed to reverse from time 

cc Lomenetr By its aid it is possible
 to calibrate a thermometer 

Ce ee 

I purpose returning to these applications of the instrument 
in a future communication. 

oo 

Ann. XXIX.—Note upon the origin of the Phosphatic Forma- 
: tion; by C. U. Sueparp, Sr. 

yeral 

explanations suggest themselves. Among these the best answer 

ne for a long period, r rotruded many feet above the prese™ 8; giving rise to a luxuriant soil (analogous to that OW 
ich was then depressed beneath the sea, where it unde — 
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| calcium, The carbonate of lime present in the nodular phos- 

| __ phate, would be looked for, as the residuum of that belonging 

Process of its formationeis still in progress at many places on 

the Musquito coast. It is not unreasonable therefore, to ascribe 

the origin of our phosphatic formation partly to the same cause, 

at least under the modifications above pointed out. — 
A reason why the nodular layer is interrupted in its lateral 

extent may be, that the original surface, prior to its submer- 

sion, was not everywhere sufficiently above the sea-level to give 

tise to a soil abounding in organic matter. There probabl 
existed lagoons, whose bottoms were free from the phospha 

deposits, which, in some instances, may correspond to the 

_ Places where these are wanting, as w Tugi ; 

sand-layer, at Port Royal on St. Helena, Pinckney Island, and 
other localities, where the stratum of the nodular f 

appears to find its equivalent in this latter formation. ; 



feet in thickness, 
literally filled wit 
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Ant. XXX.—A Point in the Geology of Western Vermont ; 
by the Rev. J. B. Perry. 

main sections. Starting from the west we have, first, the 
Black Slates, or the Swanton Group, which includes thin beds 
of sandstone and limestone. Proceeding eastward, in appa- 
rently ascending order, we encounter the Brown Slates, or the 
Georgia Group, which also contains thin beds of interstratified 
sandstone and limestone, and is capped on the east by a con- 
glomerate. Along the western portion of this series there is a 

- band of Red Sandstone running northerly and southerly which 
has come during the past few years to be regarded with cer- 
tainty as of Potsdam age. 
Now, these formations, according to a view which has been 

Very widely prevalent, are made up of Lower Silurian rocks, 
Which have been largely affected by heat, their structure 

having been more or less effaced, and their organic remains 
either obliterated, or, to a considerable extent, obscured. We 

, accordingly, invited to look at the formations in question, 
for a few moments, that we may see how far this theory is 
Sustained by facts. 
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It may be remarked, in a preliminary way, that traces of 
metamorphic action are by no means so often met with i 
these rocks, as the hypothesis implies. That some portions of 
these beds have undergone changes, under the agency of heat 
both dry and moist, in connection with pressure, galvanism, 
and the like, is undoubtedly the fact. But these instances of 
metamorphism are local, and by no means such as to obscure 
the character of the whole series of rocks, or utterly destroy 
the fossil remains. 2 
With this preliminary remark we may proceed to examine 

the thickness of these formations, ‘3 
Doing this, we shall be able to see how they correspond, in 

the Talcoid Slates with Quartzites and Conglomerates to be, 
according to President Hitchcock, 1,200 feet in thickness. It 
should be added that the pebbles which go to make up the 
Conglomerate consist of Gneiss, of Schist, and fragments of 
other rocks, which, perhaps, belong to a pre-sedimentary age. 
The thickness of the Stockbridge Limestone may be well esti- 
mated in Danby Mountain, more recently known as Mount 
Eolus. These calcareous beds, varying little in that locality 
from a horizontal position, are overlaid by Lower Taconic 
Slate, and so situated as to preclude all probability of repett- 
tion. The thickness of this single mass of limestone is be- 
tween 1,900 and 2,000 feet. The overlying Talcoid Slate may 
be better seen in a single mass, and its amount more correctly 
estimated, in Berkshire county, Massachusetts, than in Ver 
monf. Graylock is made up of immense beds of this slate, 
overlying the Stockbridge Limestone, and having the success- 
ive layers only slightly inclined. Their entire thickness 8 
2,000 feet. We thus have more than 5,000 feet of rocks 

exhibited in Swanton in great force. They dip from 30° 1?- 
et toward the east, show no indications of any repetitions 

t 

as less than 10,000 to 15,000 feet in thickness 
ony y this series of rocks in various 

hat this est- 
ther words, 

ing to the Lower Taconic, as overlying its W 

a a a i 

th f . 

2 "pwr Aching succeeding the Swanton Group, and a8 



Ce et a eS a ee. FT ee Oa 

ies sae 

yore 

_ &fe represented as existing in immense force in Western Vermon t this is 
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limits, has been estimated by Dr. Hitchcock, and others as 
having a thickness of not less than 10,000 feet. We accord- 
ingly have for the thickness of the second great division of the 
Primordial rocks from 20,000 to 25,000 feet, and for that of 
the two great divisions thus far considered from 25,000 to 
30,000 feet. 
Leaving the Potsdam Sandstone out of view for the present, 

we may notice the thickness of the succeeding beds in their 
typical localities. That of the Calciferous Sandrock is about 

et; that of the Chazy Limestone is nearly the same ; 
While that of the Birdseye is only 30 feet, and that ot the La 
Mott, or Black River, 15 feet. The Trenton Limestone is 
some 400 feet thick, the Utica Slate about 75 feet, while the 

train Shales may reach 700 feet.* This estimate gives us 
seh than 2,000 feet as the aggregate thickness of all these 
rocks, 
_We have now only to place the immense force of the Taco- 

nic rocks in parallelism with the thickness of the Lower Silu- 
tian formations, to see at once the striking disparity. Would 

we also take them up, bed by bed, and look at them in con- 

trast, we should discover how utterly impossible it is to bring 
them into codrdination. But time fails me now to enter into 

the details of any such comparison. 
We may next notice the relation of the Potsdam Sandstone 

of Vermont to the formations under consideration. 
A band of Red Sandstone runs northerly and southerly 

through most of Western Vermont, and may be seen in places 

testing on the Black or Swanton Slates. Portions of this rock 

were long ago described by Dr. Emmons as Potsdam Sandstone. 

Most geologists, however, regarded it as of Medina age, and 

regard 
to the subjacent slate falls to the ground. That there may 
be no doubt on this matter, and as some still persist in assert- 

ing that the Black Slates are Hudson river, the Potsdam beds 
having been shoved, or folded over upon them, I will refer to 
some evidence having a bearing on the subject, and calculated, 

agen figures, as should be — are to be ae oS ee at 
imati i is of comparison. 7 ; 

. oat gecnie’ shidteasas bak ect ascribed to some of these beds, ose 

’ by ‘ counting 

endeavor to indicate 
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as I think when it is understood, to put the question to rest 
forever. 

There are several localities at which the Potsdam Sandstone 
may be observed resting on the Black Slate very nearly as it 
was originally deposited. No single locality gives all the evi- 
dence ; each that I propose to mention furnishes much that is 
important ; while a great many outcrops need to be examined, 
in order that the relations of the rocks may be seen in all their 
bearings. I will now cite in particular the southwest shore of 
Shelburne Bay; also, Lone Rock Point in Burlington, and the 
northwest side of Snake Mountain, in Addison. In some 
places at these localities the upper part of the slate shows that 
denudation took place before the deposition of the overlying 
sandstone, and thus evinces a want of conformity in the order 
of succession, Again, there are many instances serving to 
prove that the slate was unconsolidated at the time the Pots- 

beds were laid down, and that they (and not strata of 
some. other period) were actually deposited upon the slate, 
which now lies beneath them; for the upper layers of the 
slate contain imbedded in themselves numerous fragments of 
the overlying Potsdam. Moreover, the lower portion of the » 
arenaceous deposit is exactly fitted into all the surface cavities 
and depressions of the slate; so exactly fitted as to conform 
with them entirely, as putty conforms with the irregularities 
of the object upon which it is thrown down; a thing whi 
could not have occurred had not the sandstone been laid down 
upon the slates very nearly as we now find them. It thus ap- 
pears, in the clearest manner, that the two formations occupy 
to-day substantially their origi 
main their true relations to each other. And this leads me t0 

underlying slate. In other places, however, owing to the w2- 
equal pressure exerted at different points, and thus to the 1 equaliti ! = 

always associated with them cerrespondencies in the two 
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showing that the lateral motion was one of small extent. From 
these facts, to mention no others, it is evident—(1) That the 
two series of beds are unconformable ; (2) That the sandstone 
was deposited, nearly as it is now found lying, upon the slate ; 
(8) That, in some places, there has been no horizontal move- 
ment of the rocks upon each other ; and (4) That there has 

| been, in other localities, a slight, and only a slight, sliding of 
| the upper mass upon the lower. We thus see that the under- 
| éVying black, argillaceous beds cannot, by any possibility, be 
| Utica Slate, or Lorrain Shales, * 
: But let us look at another phase of the matter, Some have 

Supposed that the sandstone, while it overlies the Swanton 
Slate, runs under the beds of the Georgia Group, which, in 

| Stance of its underlying, or running beneath, the beds of the, 
| Georgia Group. ee 

This, however, is not all the evidence. An outstanding bed 
| of what appears to be Potsdam Sandstone occurs as an over- 
| lying mass near Franklin Centre, and not far from the eastern 
} limits of the Brown Slate. But a still better view of these 
| Tocks, and one respecting which there seems to be no question, 

_ May be secured in the counties of Chittenden and Addison. I 
_ Tefer to the fact that the Potsdam Sandstone extends in these 

Counties broadly to the east. In order to observe this exten- 
7 «Sve exhibition of the rock, one may start from a point in 
a Charlotte, on the west of the Red Sandstone, and where it 

tes on the west, extending across the entire limits of the 
porgia Group, and also rate a portion of the Lower 
Taconic beds. He may, accordingly, observe reposing uncon- 
formably beneath the Potsdam Sandstone, a series of forma- 
|. That portions of the Utica and Lorrain formations may occur in the. same 
teighbortood with, the Petia Sandstone, is, of course, possible, and most 
freely itted. : 
: Ax, Jour. Sct.- -SECOND SERIES, Vou. XLVII, No. 141.—May, 1869. 

23 : 
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tions which, in some localities, are from 25,000 to 30,000 feet 
in thickness, 

Thus, we have brought before us certain facts and relations 
pertaining to the Primordial formations, which each person 
may observe for himself. In the light of these facts and rela- 
tions, we are enabled to see the utter untenableness of the 
position that these beds are Lower Silurian, in the proper 
sense of that designation. According to the view suggested 
y the considerations presented, it may seem strange that any 

mistake should have been made in regard to these rocks. If, 
however, we look at the matter in another light, and remem- 
ber that our geologists regarded the Red Sandstone as of 
edin , we can discover some excuse for the error ; for, 

according to that view, they would not be surprised to find the 
arenaceous formation, now known as Potsdam Sandstone, 
crowning the subjacent masses of slate 

€ may next inquire briefly in regard to the fossil remains 
furnished by these rocks, 

On this branch of the subject I can only speak in the most 

Vermontana, and Conocephalites Teucer. No one of these 
occurs, so far as is known, in any more recent rocks. 
we come to the Potsdam Sandstone we meet with still other 
species. Among the various forms found in this rock I | 
simply cite the Conocephalites Adamsi, C. Vulcanus, and. C. minutus. = the several species belonging to this period 

of the next era. But te 
to the Potsdam Group are different from, they are ye closely allied to, the species of Conocephalites found in the 

__* [These supposed corals have recently been shown by Prof. 0. C. me 
morganic. This Journal, yol. xly, p. 217.—Eps ] af 
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suggest, viz: the true order of succession in the 
same time it should be added, that while the species in 

these successive groups are different, they still have a common 
Primordial type ; a type which distinguishes them from the 

Georgia Slate, thus indicating just what stratigraphy seems to 
beds. At 

- aganic forms of the Calciferous Sandrock, and of the several 
succeeding formations of the Lower Silurian, and thus shows 
that the Potsdam Sandstone is strictly Primordial, and may 

. be properly reckoned as Upper Taconic. 
In order to avoid all occasion for misapprehension, a supple- 

mentary remark should be made. It is sometimes urged as an 
objection, and the fact has been well known to the writer for 
years, that beds of Lower Silurian rocks are found within the 

t d 
Series of rocks than would the presence of Carboniferous 

Stata in a given district, militate against the fact of subja- 
| cent Silurian, or Devonian, formations on which they rest as 

s overlying beds. 
€ thus are enabled to see, on the threefold ground of 

‘thickness, of stratigraphical relations, and of organic remains, 

Sit ial, series of rocks cannot be properly regarded as Lower 
wurian in the legitimate sense of that term. The facts pre- 
“ated clearly show that the Swanton Group on which the 

= Potsdam was in places laid down, and on which it still rests, 
7 “nnot be Utica Slate or Lorrain Shales. If stratigraphy be 

of any account, it proves this in the most unmistakable man- 
ier, And, on this relationship, as I may venture to say, 

e whole matter, at least from one point of view, virtually 

“Irs. If the Potsdam Sandstone rest unconformably, as it 
Teally does, on such a series of older beds, and if there have not 
been any inversion or overlapping of the Potsdam in the locali- 
ties referred to, and there is the best evidence that there has 

3 hot, then it clearly and certainly follows that these inferior 
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The view now presented reminds me of certain statements 
made by Dr. T. Sterry Hunt, in a paper read last August at 

of Trilobite discovered at Appletree Point by Sir William 
Logan, but which was, unfortunately, as I happen to know, 
too indistinct for exact specific identification. At the latter 

‘rilobites, probably of the same s ies ; also, other fossils 
both at the same place, and at Lone Rock oint, of which I 

nee 
Teucer,” which I have cited as characteristic of the Group, “is, according to Mr. Billings, common to the [Geo 

truth, on a series of misapprehensions, In the first place, the Red (or Potsdam) Sandstone is not “associated,” in the — 
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a 
hdstone. But, if such be the ni how could any mistake 

arise? First, the rocks are very complicated, and cannot be 
_Inastered without much study and long continued observation. 
Next, nothing is easier than misunderstanding. In speaking 
to Mr. Billings of the Georgia Group as containing Conoceph- 
dites Teucer, Olenellus, etc., I said, among other things: 
These slates are interstratified with sandstone. From this he 
inferred, as was afterward evident from one of his articles, that 

others, he cited me in connection with Dr. G. M. Hall as 

3 this Journal for January, 1862, (vol. xxxii, p. 100.) In this 

he did what was very natural under the circumstances, since 

| P Sandstone falls to the d tT ground, Be 
| Such is a brief exposition of a single point in the Geology 

a of cotorn Vermont, In due time other points may be ex- 
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Art. XXXI.—On some derivatives of Trichlormethyl-sul- phon-chlorid, (C Cl,) 80,Cl; by O. Loew, Assistant in the Chemical Department of the College of the City of New York. 

remain in solution, By neutralization with dry carbonate of sodium, the sodium salt of this new acid remains dissolved in the alcohol, and crystallizes by evaporation in shining scales. 
0469 grm. yielded 0-146 grm. sulphate of sodium =11°33 pet cent Na 
0:236 erm. yielded 0-490 erm. AgCl — 51-37 per cent Cl. 0511 gem, yielded 0°605 grm. sulphate of barium =16-24 pet cent 8. 

The sodium salt of the trichlormethyl-sulphurous acid at quires: 11°14 per cent Na; 51-95 per cent Cl; 15:56 per cents; 15-56 per cent O ; 5:81 per cent C, : To obtain the free trichlormethyl-sulphurous acid, the sodium 

The formation of this ac: sordine to the fol- lowite etastra this acid takes place according , 
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(CC1,) SO,Cl* +H,S = (CCl,)SOOH +4HOI+S8. 
ee 7 . nae Te aie 

Trichlormethyl- Trichlormethyl-sul- 
sulphon-chlorid, i 

The decomposition of this acid and its salts by bromine and 
nitric acid is very striking ; the acid disappears and new in- 
soluble compounds are forme 
The action of bromine is expressed by the following equa- 

tion : 

(CCl,) SOOH +Br, = (CCl,) SO, Br + HBr, 
Fn ecieeeiemay a eens, 
Trichlormethyl-sul- Trichlormethyl-sul- 

and the action of nitric acid : 

(CC1,)\SOOH +NO,H = (COl,)S0,(NO,) +H,0 
ca 

_—_———_——————}, 

Trichlormethyl-sul- Nitric acid, Trichlormethyl]-sulphon- 
i nitrid. 

The trichlormethyl-sulphon-bromid is a white crystalline 
body of a faint acrid smell, insoluble in water but soluble in 
alcohol and ether. On the application of heat a part is sub- 

ed without change while another part is decomposed. Am- 
Monia dissolves it with evolution of nitrogen. 

0358 orm. yielded 0-313 sulphate of barium corresponding to 
12-01 per cent S 

acid bas: been hitherto unknown. It is insoluble in water, 
Soluble in ether and alcohol. Water added to the alcoholic 

Solution precipitates it unchanged. It does not melt in boil- 
: water but is volatilized with the steam. Ammonia dis- 
Solves it slowly with decomposition, alcoholic solution of caus- 

tic potassa decomposes it quickly. When it is trea with 
zinc and hydrochloric acid it disappears and is converted into 

Sulphydrate of methyl and ammonia : oe 

* O=12 S==32 O=16:; 
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(CCl,)SO,(NO,) +18H =CH, SH +H,NC1+2HC1+4H,0 
i _ ae, cS oF OFF 

Trichlormethyl-sul- Sulphydrate of 
n-nitrid. methyl. 

05285 grm. yielded 0:532 sulphate of barium and 0-973 Ag(l, 
corresponding to 13°83 per cent § and 4612 per cent CL. 

Theory demands 14:00 per cent § and 46°61 per cent Cl. 

On treating trichlormethyl-sulphon-chlorid with ammonia, 
trichlormethyl-sulphurous acid is formed in an unexpected 

o 

On evaporation broad tabular crystals are obtained. In the 
mother-liquor there remains chlori onium, some sul- 

extremely violent, ; 
By mixing with diluted hydrochloric acid and agitating with 

ether the above mentioned trichlormethyl-sulphurous acid 18 
obtained, 

0-431 grm, yielded 0-911 grm. AgC1=52:24 per cent Cl. 
0-668 grim, pani 0°725 ammonio-chlorid of platinum=680 

per cent N. 
0°753 oe: ee 0894 grm. sulphate of barium=16-23 per 

cent bd. 
Theory — 53°11 per cent Cl, 6-98 per cent N, 15°96 per 

cent bd. 

__ The crystals are therefore the ammonium salt of the tti- 
chlormethyl-sulphurous acid and their formation can be eX- 
pressed by the following equation : 

3((CC1,)SO, Cl) +8H ,N=3((CC1,)80,H,N) +2N+3H,NCl 
goat aed j oa some alo a of 

On seenting trichlormethyl-sulj 
hon-chlorid with eyanid of 

DESTIN, evolution of Spang: and hydrocyanic acid take 

age = - potassium salt of trichlormethyl-sulphurous acid 

(CCL,)S0,Cl +2KCy =(CC1,)S0 OK +KCl +2Cy 
: But when the solution is hot d trated, there 
is also another derivative of this es 7 os atom of Cl 
being replaced by one atom of OH. 

(CCl,)SO OK+H,0=(C Cl,0H) SO OK+HCl, 



pecans 

E. Billings on the structure of the Blastoidea. 353 

which latter decomposes another part of the cyanid of potas- 

A glance at the following formulas will show the relation 
between these new bodies and several others already known : 
Trichlormethyl-sulphon-chlorid (C Cl,)S8O,Cl (Kolbe). 
Trichlormethyl-sulphon-bromid (C 01,)8O, Br. 
Trichlormethyl-sulphon-nitrid (CC1,)SO, (NO,). 
Trichlormethyl-sulphuric acid (CCl, )SO,O0H (Kolbe.) 
Trichlormethyl-sulphurous acid (C Cl,)S8O OH. 
Methylsulphurie acid (CH ,)80,0OH (Kolbe.) 
Methylsulphurous acid (CH ,)SO OH (Hobson.) 
New York, January, 1869, 

Arr. XX XII.—WNote on the structure of the Blastotden S DE 
E. Bruuines, F.G.S., Paleontologist Canada Geol. Survey. 

THE remains of the Blastoidea have as yet proved to be 
extremely rare in our Canadian rocks, only five small speci- 

been collected up to the present time. While studying these 

Paper, I find that we have now sufiicient data to establish the 
following points :— 

1. In the genus Nucleocrinus Conrad, there are sixteen aper- 
tures in the summit. Of these the large lateral aperture is both 
Mouth and vent. There is no opening in the center of the apex 
Where the mouth has hitherto been supposed to have its posi- 
on. The ten so-called “ovarial orifices” are respiratory aper- 

Between each two of these one of the ambulacral grooves 
enters to the interior through a small pore which is a true ova- 
Nan orifice. There are thus ten spiracles, five ovarian orifices 
and one buccal and anal orifice—in all sixteen. : 

2. In Pentremites there are also five ovarian pores, in the 
Same position. The mouth is not in the center, but in the 
larger of the five spiracles, 

3. Codaster has no ambulacral pores in the so-called “pseud- 
. fields.” The striated surfaces in the interradial 

areas are true Cystidean rhombs of the type of those of the 
rocy. ine 
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Art. XXXIII.—Notes on the occurrence and composition of the Nodular Phosphates of South Carolina ; by Cuarzes U. Sueparp, Jr., M_D., Prof. of Chemistry in the Medical Col- 
lege of the State of South Carolina, 

Tue belt of nodular phosphates appears to extend, more or less interrupted from the Wand 
teen to thirty miles above Charleston, in a south-southwesterly 
direction, parallel to the coast line, as far as St. Helena Sound and Bluffton, near Port Royal. As yet the precise area is 

such extent as this area above mentioned; on the contrary, the bed appears only in patches, some of which, however, are many miles in diameter. On the Wando and Cooper rivers the nodules are found in comparatively small beds, generally 

Ashley beds were the first discovered, are the best known, we 
est in extent, and most mined, This deposit extends, at @ 

leston, but because of their lying close to the surface (ge2e- rally within two feet) in a light soil ‘which separates easily from the on handling or washing. The nodules are 0 ® yellowish-gray color, of less specific gravity than those else- where found, their surfaces but slightly irregular, and ae composition tolerably uniform. The best beds lie on the fH 
* 
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ten to twenty miles from Charleston ; farther up stream, the 
nodules are found in a sandy soil, and become permeated with 
sand to the amount of thirty per cent and over, when the phos- 
hates do not reach fifty per cent. On some plantations the 
d of phosphatic nodules is over two feet in thickness; and 

the amount of marketable material produced from mining an 
acre may exceed twelve hundred tons. Qn the Stono and 
Edisto rivers there have been found but few rich deposits,—the 
stratum exhibiting continuity in but occasional spots. As a 

ance of an immense pavement, extending over hundreds of 
acres at a depth of three to six feet. It is with difficulty that 
the large masses (often several hundred weight each) can be 

pried apart, so closely are they wedged together,—having a 
smooth, glazed, upper surface, but irregular beneath. The 
masses moreover are often penetrated to considerable depth, 
Sometimes perforated by round _ holes, which extend generally 

in a perpendicular direction. These cavities have a diameter 
of one-half to one inch. The phosphatic masses forming this 
floor are nine to twelve inches in thickness, and overlie a of 
nodular phosphates of smaller size, which extends down to the 

depth of twelve to fifteen inches below the continuous stratum. 
The whole deposit is imbedded in a tenacious clay, underneath 
which occurs a yellow-red marl, This marl is rich in shells 
and the bones of marine and land animals. It is composed, 
when air-dry, of nearly 70 per cent sand, 18 per cent carbonate 
of lime, and 5 to 7 per cent phosphates of lime, alumina and 
iron. It is reported that the nodules form in some limited 
localities a second layer, and as continuous as the top stratum, 
—underlying it at the depth of about one foot. _ : 

_ The phosphatic nodules and masses generally give on fric- 
tion of their fresh surfaces, a peculiar naphthous odor. This 

property is, as a rule, the more decided, the denser the nodules ; 
and is in direct proportion to the amount of organic matter 
contained in them. The impressions of numerous fossil shells 

of the Eocene period occur throughout the various phosphatic 
asses es, dhioi ea 
Composition.—The analyses given below are of hand speci- 

mens, taken at random from large quantities of the material of 

the different localities mentioned. They are not supposed to 
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represent the exact composition of the formation from each 
neighborhood, since a material difference is often remarked in 
nodules from the same pit; but these analyses have been chosen 

lower than those obtained by other methods; but as yet I have 
found no reason to doubt their accuracy, The organie matter 
amounts to about one-third to two-thirds of the percentage put own to water of combination and organic matter. Some nod- 
ules contain nitrogenous matter sufficient to yield on decompo- sition with soda lime over 3 per cent of ammonia, (In one ope: cimen 0°26 per cent ammonia was determined), The magnesia rarely exceeds one half per cent, 

Analysis No.1, from the Cooper river. it oO. 2 “ : No. 2, near Goose creek. 
e No. 3, "> the Ashley river. 

“a No.4, Stono « 
a ONG, 62 © le, 
oo NOt, * . « Ashepoo “ 
dy No.7,“ © Ashopoo 
Sn a Oe Helena Sound. 

Recs Bes ks hones ee Specific rrayi 244 2 54 249 27 
Moiskting GA teh 0), e 194 319 238 ‘ “y * O87 
Water of combination 
and organic matter,ex- 458 6:03 (915 +15 +} 73 go, +803 aug 

fe Si 2S ee” os bd oe 8a ed ae, Ss eee ees Oey ee Phosphoric acid, 2528 2611 2605 27-24 30-17 2984 2755 289, rae 
35-71 Peroxyd of iron, alumina ; 5-92 1501 56 76 6 ee fate : 15% 12-13 2 = S 

= oh Satie cae 1167 11-27 15-0 105 

| 
| 
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Artesian water of Charleston, S. C—The analysis of the 
water of the artesian well of this city may interest some read- 
érs, not only the scientific who may possibly draw important 
inferences from a knowledge of its composition, since it comes 
up from below the layer of phosphatic nodules (sixty feet from 
the surface), but also travellers and health-seekers, who eve 

Pp 
the old one, is about 1250 feet deep. The temperature of the 
water at the spout is 87° F. (or 30°7° C.). Specific gravity 
(taken at 15° C.), is 10015. The amount of solid ingredients 
in the water = 0'228—0°234 per cent. 

In 100 parts solid ingredients : 
Bicarbonate of soda---. 52°749 
Chlorid of sodium 47-051 
Bicarbonate of lime 00883 
Bicarbonate of magnesia 0°01375 

le. eee 0°00102 

Phosphates of lime, iron and alumina ---------- 0-0004 
Organic matter 0°0017 

Sulphuric acid in traces. 
In 100 parts well water— 
Bicarbonate of soda 0°1435 

Chlorid of sodium guts OLS 

Bicarbonate oF ie Go. oka cen 0:000273 

Bicarbonate of magnesia_......--------------- 070000323 

Silica ff Nie ee 0:0000238 
Phosphates of lime, iron and alumina- ---------- 0.0000093 
Oreanic matter : ~..--. 00000467 

Free carbonic acid ic ORCS 

0°27366 

Tn 100 imperial gallons (at 15° C.), are contained about one 
and a half pounds bicarbonate of soda and one and a quarter 
pounds common salt. 

Charleston, 8. C., Jan. 21, 1869. 
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Art. XXXIV.—Notes on American Fossiliferous Strata ; 
by T. A. Conran. 

from the latter locality, which was presented to me several years 

ago by Henry ©. Lamborne, is found to occur in the bank of 
the Potomac near Alexandria. 

Unio radiatoides Lea, N, Jersey, W. Virginia. 
U. saxulum Morton, do. Ohio. 

U. cariosoides Lea, 
U. nasutoides Lea, do, 
Anodon abyssina Morton, Ohio, 

A, grandinoides Lea, 

Alexandria, Va. 
do. 

discover traces of the rivers and their deposits of the Miocene 

period of this country. Only one species of fresh water Unl- 
valves, and an estuary shell living exclusively in brackish water 
had noted a trace of a river and estuary, before the fossil shells 

They, however, are all lying on their sides. whereas if the 
of the present river were elevated tho Unios would generally 
be found in a vertical position, as we find the Glycimeris in the 
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Tertiary of Maryland. This group of extinct freshwater bi- 
valves seems to have been more uniform in character than 
those of the present day, since it is generally the same on both 
‘Sides of the Appalachian range, where now the mountains 
separate them into two very dissimilar groups, one plain and few 
in number, and the other numerous, with every variety of form. 
It is this uniform character, together with the extinction of 
the shells which lead to the conclusion of their Miocene age. 
Of the Pliocenes we have no trace along the Atlantic slope, 
and therefore the geological position must be either that of 
the Miocene, or of the Post Pliocene, in which latter formation 

the species either marine or fresh water are identi ith 
existing forms. The Ohio deposit containing extinct species is 
thus described by Dr. Hildreth. They are “ina bed of fine 
Micaceous and siliceous sand, the upper part mixed with blue 
clay.” This clay is identical in composition and color with 
that of the Delaware, containing the same amount of micaceous 
fragments, showing that both deposits were filled up with sim- 
ilar sediment, and at the same period. The fossils of Ohio 
are mineralogically the same as those of the Delaware and 
Potomac, ferruginous casts with portions of the shell re- 
Maining. The former are at an elevation of about 600 feet 

Crosswicks GROUP. 

The lower beds of the eastern Cretaceous are exposed in the 

.." Prof. Emmons found portions of Equus fraternus Leidy, in a Miocene marl 
pit, near Elizabeth, Bladen Co., N. C., and other specimens in the Miocene of 
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List of Shells of the Crosswicks Group. 
Crassatella prora Conrad. Gyrodes infracarinata Gabb. 
Lnoceramus peculiaris C, Natica (Lunatia?) obtusevolva Gabb. 

rigonoarca passa C, Turbinopsis depressa 
rosoma inflata C. Acton ovoidea 

Cyprimeria spissa C. Acteon cretacea Gab 
Axinea Mortoni C. Baculites vetus Conrad.* 
Nuculana Slackii Gabb. Scaphites hippocrepis Dekay. 

Solenoceras annulifer (Hamites) Morton. 

Raritan Cuay. 
In his report on the geology of New Jersey, Professor Rogers 

describes a series of clays on the Delaware and Raritan riv- 
ers, which he considers the base of the Cretaceous system 

be the equivalent of the Wealden of Europe, but I think 
it is of later origin ; posterior to the lower greensand, and 
indicating a continent, which disappeared beneath the cre- 

tide. This lower bed is about four feet thick near Washing- 
ton, and over it is a like thickness of black clay, the upper 
etek willow shaped leaves with an entire margin, Over 

eplete with ‘similar leay ; ions of other SO Fe od nok eaves and also vegetable impress 

t. Durand informs me that a fra ent of one of the leaves 
from this clay, is that of a fern, the Fats on which represent 
the fructification of the plant. These leaves are abundant in _ _* This Baculite has istan han B. ovatus. I have as yet bots gall fare _ res lobed septa than 
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may be traced within two miles of each other, Impressions of 
the leaves of this Cyclopteris are extremely numerous, whilst 
stems are also abundant, generally in a vertical position, 

or so inclined and disturbed as to suggest an agitation from 
wind or eddies placing them in a position in which the sedi- 
ment preserved them: 

Description of a new Cycadaceous plant from the Raritan Clay. 

PODOZAMITES. 

Podozamites proximans Conrad. Lanceolate, gradu- 
base 

. 

These plants go far to prove the Raritan clay to be 
of Triassic age, but I have further evidence in the 
Shells to convince me that it is the equivalent of the 
Muschelkalk of Upper Silesia. Dunker in “ Paleon- 

ica,” describes and figures some bivalves of the 
elkalk of Silesia, which if not identical with the 

shells of the Raritan, clay, must be nearly allied spe- 

S1C. 

ter 
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American seas of this age, for we know eighteen species, while 
there is but one recent on the coasts of the Middle States, and 
four on those of the Eastern. 
A singular cast in the Muschelkalk of Silesia is figured in 

ii, fig, 33. Dunker 

shorter outline than Dunker’s, and with only three tubercles. 
The latter has five or six equal tubercles, situated like the 
Raritan species on the lower submargin. I propose to name 
this Triassic genus Paleocypris; the American form P. trino- 
diferus and the European P. triassina, The former is dis- 
tinctly visible with a lens, 

n a small mass of ash colored clay taken from the lowest 
stratum, a few fern roots are well represented in pyrites, of 
an upright habit, and not creeping like the rhizomes of exist- 

‘ Imperfect specimens do not indicate the difference. ¥. 
Roemer has figured a fossil which he named Cyclopteris pel 

gure is correct, the nerves in which are not 
ranched. One : 
“mmons, Which is too imperfect in outline for comparison, but 
‘ae nerve character is similar. There are two European sp 
es described with peltate leaves, and both by the same name, 
J. peltata Géppert, of the Lias, having priority over Roemers 

-he former also differs trom the N' 
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side of the Raritan to have been a wide estuary, although no 
other trace of the rivers on land of this period is known, 
About a quarter of a mile east of this bluff in the suburbs 

of Washington, I observed similar clays at about the same 
level, and in the black stratum, leaves as abundant as it would 
be possible to press them. Lignite is plentiful, and large frag- 
ments of the trunks of trees. The clays around Baltimore 
are supposed, with reason, to be synchronous with the Raritan 
clays, and therefore it is highly probable that the fossil forest 
atthe mouth of the Patapsco, described by Durand, may be 
of the same geological age. 

EKocenz anp Miocene or SHark river, N. J. 
The village of Trap on Shark river shows a good section of 

Eocene greensand, overlaid by about six feet of Miocene mari. 
This ocene is known by the name of Squankum marl, and con- 
tains few organic remains. Prof. Cope has described two species 
of Paleophis ; and a Celorhynchus also occurs init. I have no 

| = doubt that Leidy’s Anchippodus riparius was obtained from it, 
} and that it was an Eocene pachyderm. Equally certain am I 
| that the peccary tooth described by Leidy, found at Shark river, 
} asa Miocene species. It was picked up by Dr. Kneiskern 

at my feet while walking with him over a bed of Miocene marl, 
replete with shark’s teeth, and at some distance from the bluff 

m which it came. The color, mineralization, and degree of 
Corrosion, all agree with the shark’s teeth, and with a cast of 
Volutilithes found on the same spot, and which latter fossil is 
Composed of a light ochreous impure limestone. Prof. Leidy 
ge refer this specimen to his Dicotyles nasutus if it had been 



364 M. C. Lea on certain phenomena of Light. 

banks and contain shells of existing species, while a more 
trenchant line of demarkation is nowhere seen than between 

upper part of the Hocene is a hard gray rock, about four 
feet thick, abounding in large green grains, and holding numer- 
ous fossil remains, among which Aturia is most characteristic 
of the geological age of the formation ; below this of unknown 
depth is the loose green-sand with a few Eocene species of 
reptiles, mammals, fishes and plants. 

Arr. XXXV.—On certain Phenomena of Transmitted and 
Diffused Light ; by M. Canny Lza, Philadelphia. 

This experiment, which admits of some very interesting varia- 
be mentioned farther on, is, I believe 

not difft 
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pti 
sion est grande, plus la partie est faible 4 égalité d’absorption, et vice 
versa; en outre la couleur des rayons diffusés est complémentaire de celle 

$99 des rayons transmis. 

ace, it was held to undergo specular reflection, transmis- 
i adde 

Was due to a function of heat different from any previous! 
tecognized, distinguished from specular reflection 

* Becquerel, La Lumiere, ii, 10. 



* 
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that it exerted itself in all directions equally while specular re- 
flection took place in the plane of incidence only ; distinguished 
from radiation by the fact that it is not like the latter, preceded : 
by absorption. : 

ifferent substances showed great differences in the energy of 
their diffusion. Smoke black diffused all rays equally, but very 
little. Some diffused largely, and all rays equally; this was 
the case with the metals. Others again diffused rays of high 
refrangibility much more than those of lower refrangibility. 

In seeking analogies between heat and light, Melloni com- 
pared this new function of heat with that species of irregular 
and diffused reflection in light which conveys to our senses | 
the conception of color. Smoke black he observed was truly | 
black as respects heat, as well as light, diffusing in both cases 
very little, but rays of all refrangibilities equally. The metals, 
in their relations to heat, corresponded with bodies white as 
respects light, as they diffused freely, and all rays equally. 

hose bodies which exercised an election to the rays, absorbing 
more of some, and diffusing more of others, he compared to 
bodies which are colored as respects light, This heat color he 
termed thermochrosis. 

the one hand have had only black, white, and blue bodies. re 
on the other hand there should be bodies found absorbing * 
more, and diffusing the less refrangible rays of heat ; these 

pects light, 2 
This defect in the analogy is not alluded to by — 

And of late years this function of heat has been, as Ln ponte 
the quotation already made, compared to one of light disun 

: 2 : 
- for this tendency. Its existence is assum 

a be - oO 

___ but only to be absorbed. Again, he considered the phenome? 
__ which he described to correspond with a set of light-phenomen* 
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entirely different. And farther, he attempted no seplanation 
of the elective tendencies of these bodies as respects heat, but 
simply recorded the fact. 

simultaneously the blue, the latter diffused. 
Case Tuirp.—Reddish and bluish light, both diffused, are 

simultaneously visible. ; 
he simple existence of this third class disproves the expla- 

nation usually received and quoted above, for that explanation 
affirms that the red light tends to transmission, and the 
to diffusion. I shall endeavor presently to show that in one of 
the very instances usually quoted, the red and blue light un- 
dergo diffusion equally. 

_ Case first.—Production of a yellow or red beam of direct 

light, in the absence of blue. 

into the darkened room, let the beam fall upon the mirror lying 
horizontally or nearly so, upon a table, so as to be reflected 

‘tay which now passes through the colorless glass is no longer 
white, but of a deep yellow color. It is necessary in order that 

this experiment should fully succeed, that the grinding should 
= beextremely fine. Ordinary ground glass will not answer at 

al] & ; 

ee ficult t rocur la ound finely As it is extremely difficult to procure ite ik ced in ss enough, it is fortunate that the same result can be produc 

many different ways. One of the best, is the imprisonment of 

__* The glass must be merely “ greyed,” not ground, and with the finest emery: 
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gelatinous alumina ina film of collodion. This is accomplished 
as follows ; 
A salt of aluminum soluble in alcohol is selected, the bromid 

is that which I have used. drops of strong alcoholic 
solution of the aluminum compound is added to ordinary plain 
collodion (made by dissolving a drachm of photographic pyroxy- 
in in six ounces of ether and as much alcohol) and to this a 

very few drops of strong liquid ammonia are added, and, after 
shaking, a little ether. After standing a day, this mixture can 
be extended over glass, and after it is set, the bromid of ammo- 
nium is to be washed out, and the film dried. oe 

Such a plate placed in the path of the ray colors it bright 
orange yellow. If it be laid upon the mirror so that the ray 

ses through it twice, viz: before and after reflection, the 
beam will be colored orange red. rer 

Thin strata of bromid of silver upon glass produce a sim > 
lar effect. : : 

y own views as to the nature of this coloration which will 
be presently explained, led me to the conclusion that a pre- 
cisely similar result would be produced by any substance of a 
sufficiently fine state of division, irrespective of its color. 
Experiment confirmed this expectation and led to a remarkably 

son of their two maxima of absorption. Copper was selected 
which is wholly free from this objection, and films of hy drated 
oxyd of copper were obtained by preparing a saturated alcoholic 
solution of chlorid of copper, and by treating it precisely 

of alumina. 
was 

that 

: ight transmitted through it, become salmon-t 
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pended in the liquid, If this be then placed in a glass trough 
_ with parallel sides, and a beam of sunlight be sent through it 

and received on a screen 15 to 20 feet distant, the image has 
a deep yellow color. The liquid itself presents a rich blue 
tint. If the liquid be transferred to a large glass vessel with 
cut facets placed in direct sunlight, the effect is very beautiful, 
flashes of deep gold colored light contrast finely with the rich 
blue of the liquid. 

Case third. —Blue light and red are seen simultaneously and 
both are diffused, 

If we take the index of refraction of the glass at 15 it is | 
evident that the ray passing through the natural surface will 
be retarded in the proportion of 1'5 to 1 for a distance equal - 
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produced at every point of the glass, these will re-compose white light, and the transmitted beam will be white. This 

passes through the glass, let us suppose that the abrasion has 
00475 millimeter, and that the glass has an index of refraction of 1:5; it is evident that a mean blue ray | whose wave length in air is -000475 mm. will have accom- | plished i in Pp 

phase will therefore be precisely the opposite of that of the first 
wave, and these two will be in condition to extinouish 

Fess than that of the pyroyxlin, and in proportion to the 
bety the two. : 3d _ When the red light in place of being direct, is, as in the case, diffuse, it admits of the following explanation. : rays of light entering a medium which holds ss of = 

Tve ° : - = he ; Th coos ee in ll be partly 
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them. As the reflecting surfaces will be irregularly distributed 
in every direction, the light which is not transmitted will be 
reflected in every direction. This diffusely reflected light will 
in some cases pass through the particles, in other cases 
between them. If the particles have a higher index of po dae 
tion, those rays that pass through them will be retarded; if a 
lower index, they will be accelerated. In either case, those 
that pass through the edges of the particles will be in a condi- 
tion to interfere with those that pass immediately adjacent, 
And if the particles be very small, the number of such inter- 
ferences will be very great, and the preponderance of color pro- 
duced will be red by the extinction of blue rays, 

Nor is this the only way in which interference may take 
place. If we suppose the two bounding planes of the particles 
through which the ray passes, to be parallel or nearly so, it 1s 
evident that interference may result between the transmitted 
tay, and another ray twice reflected in the interior of the 
particle precisely as in the case of the plate of air, etc., in 
Newton’s thin plates. i 

_ This latter mode of interference also gives us easily the key 
to the production of blue diffused color in the second and 
third cases. 

mM some cases with nearly perpendicular incidence upon parti- 

necessary for the red, and the reflected ray will be tinged 
with blue. ee 

_If the particles have a greater index of refraction than the 
on 
Will § 

* SW 5 eae ty Ses a 
um, the Tay rt 2a a 
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of phase, and not that reflected at the second, Thus in either 
case, whether the particle have a greater or less index than the 
medium, there will be a difference of phase equal to half an os- 
cillation between the rays reflected at the two surfaces, inde- 
pendently of the thickness of the particle, and this wi 
minute particles will always lead to the remit of blue 
light by the interference of the two reflected 

ere is one condition that will be sacaiiadiall plavonbhe for 
the production of red light by rays both of which pass through 
the particle and of blue light by rays reflected at the front and 
back surface: this is when the particles have a — form, 

appear from the following consideratio 
Let direct rays of light, L, L’ strike any cohites 8. a 
a —— nearly in the di- 

n of a diameter will be 
eecicpally transmitted. Oth- 
ers striking more vega at 
any point ~O will be la argely 
reflected. As there are many 
globules, there will result a 
bundle of rays R RR’R, and 
similar pa abe 

’ 
' 
' 
1 
! 
' 
‘ 

be irregu- - 
larly ert - all angles ae 
and directions ; for rays L’O p 
will strike at t all aie of the ~ 
front hemisphere of the globule S. ist us consider any one 
set of parallel rays RR BB. These will strike other spheres 
and each sphere will receive rays like R’ following the course 
of a diameter. At M a portion of the light will be reflected 

a portion will pass into sos sphere, see of which 

swe a much larger 
proportion of the incident rays are caused to interfere in - 
= of cranes es than of those that are angU 

be sufficiently small, this will result in the 
production of bu ight returned in some direction M RB’. If 
the spheres be of irregular sizes, the blue li light ht will be m more OF 

= i diluted with white, ‘These results will follow whether the 

ea eee ers ie ss 

ee a | OM ee eter ee Penn ae 

Bree ayn ee ae ea ane MER Be 
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spheres have a greater or less index of refraction than the 
medium, for the reason already given. 

Another portion of the ray R’ passes through the sphere at 
N and interferes with a ray twice reflected, viz: at N and M, 
with production of red diffused light in some direction at N P’. 

The phenomena which I have endeavored to describe and 

not the case. 
I have included in this brief description a few only of a very 

large series of experiments. The conditions may be greatl 

transparent to light (and also to heat, as shown by Melloni). 

interferences, but in this case the interference is between two 

nt is not new 
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if the regularity be destroyed by rapidly moving the plate m 
irregular directions while breathing upon it, irregular patches 
of color are produced which are the analogues of natural col- 
ored clouds. In fact the rich colors of the sunset are but bro- 

. Consequently, until we pass nearly into a line 
with the sun it is chiefly the blue interference light that reaches 

e eye. 
Philadelphia, March, 1869. 

Ant. XXXVI.—Process for determining the Carbon chet 
cally combined with Iron; by Prof. Eagertz, Director © 
School of Mines, Falun, Sweden.* 

Wuey steel or pig iron containing carbon in chemical com- 
bination is dissolved in nitric acid, a soluble brown coloring 
matter is formed whose coloring power is quite intense, a 
solution assumes a tint which is dark in proportion to the quan- 
tity of the chemically combined carbon. : 

Iron and graphite (or free carbon) do not influence this col- 
oring ; for the solution of nitrate of iron is colorless, or a 
most slightly greenish, unless extremely concentratéd, and 

aphite is insoluble in nitric acid 
_ Thus in dissolving two pieces of different steels of the same 

Weight in nitric acid, taking care to dilute the darker solutiom 
ntil the two liquids present exactly the same color, it is very 

evident that the more highly carburetted steel will furnish ~ 

prog gs of liquid, and that the proportion of the vor 
umes indicate the relative proportion of color in the tw? 

ow the composition and content of carbon of one of the 

steel may be i 

If now 
steels is known, the absolute per centage of carbon in the othet 

immediately deduced. = ° 
_* From the Bulletin of the Chemical Society of Paris: translated for this Jou” 

Wharton, Esq. ~o = : 

RS A og ee eg 
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Suppose that 1 gram of each of two steels (@ and b) have 
been dissolved, and that the volumes of the two solutions 

tube is in contact with the warm water; a movement takes 
place in the acid which favors its reaction upon the metal ; a 
slight disengagement of carbonic acid from all the particles 

carbon may be observed. The operation should always 
ne gaat under the same circumstances as to heat and length 
of time 

| 3 The evolution of gas having ceased (in operating upon steel 
the reaction must continue two to three hours), lace the tube 
in a large vase filled with water to bring the solution always to 
the same temperature. This precaution is indispensable be- 

Cause the same liquid is darker when warm than when cold. 
erward, pour off as exactly as possible the clear liquid into 

@ graduated burette. Upon the black residue remaining in the 
tube pour some drops of nitric acid and heat carefully over a 
lamp. If there is no further liberation of gas, the residue con- 
sists of nothing but graphite or silica. (Cool the new solution 

normal solution, 100 ¢ 
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would represent one centigram of carbon, and consequently 
one cubic centimeter of the normal solution would represen 
‘0001 gram of carbon. 

The normal solution does not keep, and should be often re- 

this solution keeps much longer without sensible change. 
one gram of iron cannot readily be dissolved in less than 

79 I ; by means of the normal liquid, but this minimum is seldom found in practice, 
If the proportion of carbon exceeds 3. of one per cent, the 0 

is prepared by diluting the normal liquid with twice its volume 
of water; then each cubic centimeter of the liquid represents only one-third of the ten thousandth part of a gram of carbon. 
When the proportion of carbon in the specimen to be analyzed 1s very large (as for instance in white cast iron) only ‘05 gram _. of the metal must be taken for analysis, and in that case half a cubic centimeter of its solution corresponds to a cubic centi- meter of the normal solution, If the metal to be analyz contains graphite, the latter must be collected ona filter before the solution is put into the burette. 

This method is more exact in proportion as the percentage of carbon is smaller. With an accurate balance, and with suit- 
able arrangements, a great number of determinations of carbon close aga for practice can be effected in a time relatively 

short. 
__All the Bessemer steel made at Edskin in Sweden is marked after | mmering (apres V’ éirage) by figures expressing its hard- 

ascertained by this color-measuring analysis of ee 

ious that only burettes of perfectly colorless glass 
used, or at least they must all have exactly the same 

+ 

i. 

en irons contain 
8, Penn., has found it quite practicable 

ish between i respec 
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Art, XXXVII.—Geographical Notices; by D. C. Gmumay. 

Arctic RESEARCHES. 

i. Dr. I. I. Havzs continues to commend to public atten- 
tion the importance of sending out a new American expedition 
for the survey of the Polar basin, entering by Smith’s Sound. 
he following summary of his project is printed in the New 

York Tribune. ‘ 
“First: as to design. The design of the expedition which I 

have proposed is to complete the exploration of the entire 
Tegion northward of Baffin’s bay: to trace Greenland and 
Grinnell Land to their termination; then ascertain if other 
lands lie to the northward ; to explore the Open Polar Sea ; 

7 thence explored to within less than eight degrees ; that is to 

4 ‘ay, within 450 miles of the Pole. Independent, therefore, of 
} the value to science of this particular line of discovery above 
Am. Jour. Sc1i.—Szconp Serres, Vou. XLVI, No. 141.—May, 1869, 

25 4% 
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any other in the unexplored parts of the Arctic regions, there 
is something of national honor involved in the pursuit of it, 
especially at this time when England, France, Germany, and 
Sweden are each aiming to reach the North Pole by various 
other routes ; to which end expeditions are now actually pre- 
paring. Shall we let those nations win from us the coveted 
onor of priority? I do not believe there is a single person 

within the sound of my voice who would be indifferent to the 
matter, and who would not unite to see the American flag first 
planted at the North Pole. Fifth: As to the advantages of 
the Smith’s Sound route over all the other routes, for discovery 

cide in many respects with those which are held by the conti- nental geographers in Euro 
3. The very interesting observations on the coast of “ Wral- . 

ell's Land,” in the Arctic ocean, made in 1867 by Capie® 

 . * Originally suggested by W. C. id. thi 334), xI¥, 
cine, EE PN ie encnnly xe; 28,080 
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in his Journal for January, 1869, to publish a map illustrative 
of all the researches which have been made in the Polar sea 
entering at Behring’s straits, from the days of the Russian 
Deshnew, in 1648, the Danish Behring in 1729, and the Eng- 
lish Capt. Cook in 1778, to those of our countryman, Capt. 
Long, in the summer before last. 

This historical survey concludes with some remarks, a ee 
Ts. 

such a sea of ice. Capt. Roys, first of the American whalers, 
visited this sea in the summer of 1848 ; he crossed from conti- 
nent to continent as far as 72° N. lat., saw no ice, but many 

4650 sailors went to Behring’s straits and had great success in 
Whale fishery, their captures in two years being valued at 

142,453. 
For twenty years the business has been prosecuted in that 

region with increasing energy, and, notwithstanding the captures 
Which have been made, it continues to yield important results. 
To these remarks the writer adds an exaggerated report of 

the value of American whale fisheries. We are enabled on good 
authority to say that whales have diminished in the Arctic seas 
as in all other fields, and the fleet is consequently reduced. 
here will not be more than forty vessels in the Arctic during 

the coming summer, 
On the other hand, it is reported that from St. Paul’s and 
- George’s islands, in Behring’s sea, south of the straits 

(part of the Alaska purchase), 200,000 fur seals were captured 
during the year 1868, valued at about $1,000,000. 
An independent treatise on the Arctic fisheries of the Ger- 

Man ports is soon to be published as one of the supplements of 
Petermann’s J ournal, z 

Sounpines any TeMPERATURES IN THE GULF SrreamM, By Com- 
: MANDER Curmmo, R. N. 

Comm. Chimmo, BR. N., in H. M. 8. Gannet, was ordered on 
_ & homeward voyage, last year, to define the northern limits of 
5 : qo : 

= 
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the’Gulf Stream, and to take deep soundings and tempera- 
tures within those limits. From his communication to the 
Royal Geographical Society, we gather the following facts. 
He sailed from Halifax, July 1, 1868. 

1. Lat. 43° 20’, long. 60° W., 30 miles south of Sable Isl- 
and, a sounding was obtained of 2600 fathoms, or 15,600 feet, 
nearly 3 miles ; with a weight of 232 Ibs. and Brooke’s appa- 
ratus, the rod brought up, after four hours patient hauling, 
foraminiferee, in their various forms, chiefly globigerine, the 
interior of those fully developed being coated with fine quartz- 

d 
2. West edge of the Grand Banks, A sounding of 1500 

fathoms, 9000 feet, brought up quartzose sand, with globular 
orms of calcareous formation, and some alge with parasitical 
attachments. The temperature of this mud or ooze was 50 ; 
but at 1000 fathoms the thermometer showed 40° 3’, and at 
500 fathoms only 39° 5’, the sea surface being 60°. 

. Having run north of the limit of the Gulf Stream, he 
stood to the southward, and at a depth of 1500 fathoms the 
cup brought up the usual gray impalpable mud or ooze. tem- 
‘perature at surface 65°, and at 100 fathoms 15°. 

4. Thirty miles south of the Grand Bank, where the deepest 

fathoms below, 62°, 300 fathoms below, 55°, and at 1000 fath- 

tempera’ : 

7. Lat, 46°, 25 miles from the edge of the bank, a sounding 
of 1000 fathoms 
of various colors. 

+ 
& 
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oms brought up foraminiferse, spicules of sponge, and cocco- 
_ liths. Temperature, 1000 fathoms, 39° 5’; 50 fathoms, 43°; 

surface, 61°. 
9. A second sounding on “Milne Bank,” still revealed no 

bank? In lat. 43° 40’, long. 38° 50’, the lead reached 2700 
aed and the rod brought up a small particle of foramin- 
e ra, 
10, Lat. 43° 30’ N., long. 38° 5’ W., sounding of 2000 fath- 

oms, bringing up foraminiferee and a piece of stone. 
11. Lat. 43° 43’ N., long. 37° 47’ W.; a sounding of 1930 

fathoms brought up foraminiferee. Temperatures, 2000 fath- 
oms, 42° ; 1000 fathoms, 43° ; 400 fathoms, 49° ; 100 fathoms, 
59° ; sea surface, 69° ; air, 68°. : 

12. Lat, 43° 39’ N., long. 36° 46’ W. A sounding of 2600 
fathoms, bringing up foraminifere, ete. 

13. Lat. 46° N., long. 29° 40’ W. A sounding of 1650 fath- 
oms brought up foraminiferee and diatomacee surrounding six 
dead hyalea shells, 

14, Lat. 47° 11’ N., long. 23° 14. A sounding reached the 
bottom at 2000 fathoms ; temperature 42°. In this sounding 

ocean.” This remark was questioned, after the reading of the 
paper, by Prof. Huxley, who spoke as follows : 

“With regard to the deep-sea soundings which Lieutenant Chimmo 

had deseribed, speaking with every respect for the zeal and high intelligence 

Which that gentleman had displayed in his observations, and knowing 
pretioally how difficult it was to make such observations while at sea, 

€ still might be permitted to remark that they made no substantial ad- 

in a ve large proportion of the Globigerine shells. By proper meth- © 

ot only so, but Professor Frankland, to whom he had 

% a 
: a 7 

oe : C., (a oe 
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that of the great Atlantic plateau. Over most parts of it the sticky, 
adhesive lobigerina mud exists in large proportion, and in certain 

But in all the specimens which had been brought up by Lieut. Chimmo, 
there was an entire absence of every thing but the very finest and softest 

” 

by Capt. v. Koschkull, may be interested in having their atten- 
tion called to a capital map of that mountain range, which 18 
given in Petermann’s Mittheilungen, ii, 1869. The accompany- 
ing notes give the following as the elevations of the four most 
important peaks of the proper or Great Caucasus : 

bruz, 18,572 Eng. feet 17,426 Paris feet: 
Koschan-tau, 17,123 ape 16,066 . Dych-tau, 16,928 « 15,883 —~ * Kasbek, 16,546 « 16,025 ° 2 

___ The Ararat is almost equally hich with the D ch-tau, wid: _ 16,916 Eng. feet} or 15,872 sly parma: 
= 
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GeropETIc MEASUREMENTS IN EvRopPE, 

35° 5’ to 70° 40’ N. lat., the utmost possible in Europe. 
measurement of the 52d parallel, between Valentia on the Irish 
Coast and Orsk on the Kirgisen Steppe, has lately been com- 

ii, 1869. pleted.—Petermann, ii, 18 

Art, XXXVIII.—The Cohahuila Meteoric Irons of 1868, 

Mexico; by J. Lawrence Surru, Louisville, Ky. 

Tue region of Mexico bordering on Texas seems to have 
been most profusely furnished with these celestial visitors. In 

1854 I first drew the attention of the scientific public to the 
meteoric irons of this region, at which time I described one 
brought from there by Lieut. Gouch, referring at the same time 

to one mentioned by Mr. Weidner near the southwestern edge 
of the Balsin de Mapini, on the route to the mines of Panal, 

which is in the Smithsonian Institution, and consequently I 

} Feuchtwanger for first informing me of the fact of their arri- 

val in this country, and for the exhibition of a small fragment 
to the members of the American Scientific Association at Chi- 
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and returned to town. Shortly afterward, an Indian brought a piece weighing 10 or 12 Ibs. into Santa Rosa, supposing it to be silver, having found it some 90 miles northwest of the town, 
being in the same direction in which Dr. Long and his friends 

been exploring, the doctor having been deceived as to dis- tance, he only going to the base of the mountain, instead of crossing it and then following the valley for some 40 miles far- 

. Butcher now undertook the search, after which he writes : ‘*T have returned fully successtul, and am making preparations to send on the iron. In making my arrangements, I hired eight Mexicans and two Indians as guides, and started into the mountains in a N. W. direction, the same as taken by Dr. 

ox teams could bring them out, and get them to Santa Rosa. 

nearly 4000 Ibs. Before the explosion, the weight must have been much greater, as it is not probable that I have secure the whole, and we know some was taken away by the Indians, ve thought they found large masses of silver, and carried 

col ed in his opinion of silver, and took away a piece 10 or 12 lbs, m weight, which he carried to Santa Rosa to sell. I have received from various sources, information relative to this 
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eteor, and all confirm me in the opinion that the autumn of 
1837 is about the time of its fall. My party were in consider- 
able danger while in the mountains, as we were encamped two 
miles from the regular trail, when some 300 Indians went through 
with a large number of their stolen horses.” 
Whether or not the time above specified is that of the fall 

of one or more of these irons, is a matter of little moment ; 
the probabilities are, however, strongly in favor of it ; never- 
theless, it forms one of the most interesting groupings of me- 
teoric irons known in any part of the world ; especially, as the 
Masses are solid and compact masses, and not fragile and half 
stony, as the Atacama iron, that may have been broken artifi- 
cially after its fall, and the fragments scattered by Indians and 
explorers in search of silver. Each one of these masses merits 
# Separate examination, which I hope to be able to give, sooner 
or later, to satisfy my mind on one or two points connected 
with their common physical structure and chemical composi 
tion. But I will not delay this paper until then. : 

Six of’ these masses have been brought to this country, weigh- 
§ Tespectively 290, 430, 438, 550, 580 and 654 lbs. They 

are irregular compact masses, without any evidence of stony 
minerals, They belong to the softer irons, not very difficult to 
cut with the saw ; as yet there has been but about one ounce 
detached from one of the masses, which has enabled me to 
make out the following description : 

Specific gravity 7-692. It contains— 

ied 92°95 
Nickel, 

6°62 

Cobalt, 48 

Phosphorus, 02 

1s aca, very minute quantity. 

This composition differs somewhat from the meteoric iron 
called Santa Rosa; but since examining that I have reason 
to believe that the quantity of nickel given is too small, some 
portion of it having remained with the iron; it being far 
More difficult than is usually supposed to separate accurately 
Minute quantities of nickel from iron. Future examinations 
May prove that the Santa Rosa belongs to the group of irons 
der notice, 
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Art. XXXIX.—Atomic Ratio ; by Jostan P. Cooxs, Jr. 

Tux so-called oxygen ratio, used by mineralogists, when 
interpreted by the new chemical philosophy, is simply the ratio 

tween the total quantivalences of the several classes of radi- 
cals, which enter into the composition of a mineral. Inde 
its whole value as a specific character in mineralogy depends 
upon the fact that it expresses this fundamental relation be- 
tween the different atoms, which are associated in the molecules 
of the compound, and we propose therefore to call it the 
Atomic Ratio. 

_ The possible hydrates of silicon may be represented by the 
general formula 

| oH 0 281)—mH,O=H ,. 0, 42,088. 0,; 
and every silicate may be regarded as derived from the corres- 
— hydrate by replacing the hydrogen atoms to a greater or 
ess extent. Thus the composition of garnet is proven best by* 

ii vi iv : R,, [R,] 380, ,8i, : 
in which R may be either Ca, Mg, Fe, Mn or Cr, and [R, ] either 
TAL I es] or [Cr,]. Garnets have been analyzed, in which 

1ese several radicals are mixed together in every conceivable 
way consistent with this general formula, to which they all 
conform. This formula expresses all that is constant so far as 
the composition of the mineral is concerned, and the constant 
element is merely a definite ratio between the quantivalences, 
or atomicities, of the several classes of radicals taken collect- 
ively. In the last analysis this ratio is the one specific charac- 
ter, which distinguishes many mineral species, and hence 1ts 
importance in the science of mineralogy. 
When the general formula of a mineral is given we can easily calculate the atomic ratio. We have simply to multiply 

the number of atoms of each radical by its quantivalence 4 
ind the simplest ratio between these products, and this rule 
olds in whatever form the symbol may be written. Thus the 
* The system ot notation di i in the author’s work ga Chin Panag een panel aan : 

sists in writing the symbols in a linear form and separating by commas the se 
radicals, which, although uni € same central or determinant atom, ae 

independent of each other, Figures below the symbols indicate in 
dent atoms, exeept when the symbol is énclosed in brackets. These yt 

ms are united among themselves to form a compound erage 

in which the several affinities of the principal radicals a7 
number of dashes required becomes Ppoonvententtt large 
Roman numerals. The Roman numerals above the symbols 
quantivalence of the radicals. 

Ls 

Mace at 5 gi se ihe eae er re aac 
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atomic ratio of garnet is 6:6:12 or 1:1:2. So in like man- 
ner the ratio for orthoclase is 2:6:24 or 1:3:12. On the 
other hand from the ratio we can as easily construct the symbol. 
For example the ratio in the case of anorthite is 1:3: By 
doubling this, (2: 6:8) we make the first term divisible by 2, 
the second by 6, and the third by 4 the quantivalences of the 
several radicals associated in the mineral. Thus we have the 

ii vi iy 

skeleton as it were of the mineral R, [R,], Si, and we now 
easily add the number of oxygen atoms required to “close” 

the molecular group, which gives us for the full symbol R, 

[R, ]*iiO , viiiSi,. In like manner from the ratio 1:3: 6 we first 
ii 

deduce the number of atoms of the three radicals, namely R, 

[R,], Si, and then we add, besides the eight atoms of oxygen 
required to unite the basic radicals to the atoms of silicon, also 

tal sums thus obtained. For example Moberg’s analysis of the = 
Bohemian pyrope gave the following results. 

Si 1930 or SiO, 41°35 
[Al] 11°92 Al,O; 22°35 
Fe 7°73 FeO 9°94 

Mn 2°01 MnO 2°59 
Mg 9°00 MgO 15°00 
Ca (377 CaO 5°29 
Cr 8-19 C 4°17 
O 43°17 

100°69 100°69 

Dividing now each per cent by the atomic weight of the 
tadical and multiplying by its quantivalence we obtain the fol- 

, numbers : 

Si (18-30 +28) X4=276 276 
[Al] 11°92 +- 54.8)X6=131 131 
F 745 56° KX SS Vs 

Mn 90] = 55 xX 2=> 007 ' 

Mg Fiend ae NK 2 OS 
Ca $77 = 40 = X 2 = 0°10 
Cr $19 = 522)x2=—012 140 
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whence we deduce the ratio 
1-40 : 1-31 : 2°76 or 1:1: 2 nearly. 

It is usual in works on mineralogy to present the results of 
analysis on the old dualistic plan, as if the mineral were forme 
by the union of various basic anhydrids. with silica. Starting 
with such data it is not, however, necessary to calculate the per 
cent of each radical in the assumed anhydrids before applying 
the above rule, because, obviously, by dividing the per cent of 
each anhydrid by its molecular weight we shall obtain the same 
quotients as before. For example, in the analysis of garnet 
cited above, where the data are given on one side in the usual 
form, we 

28 60 

Si: SiO, =19-30 : 41:35 or 19-30+-28=41°35+ 60 
and so for each of the other values, 

In the symbols of the silicates as formerly written on the 
dualistic theory the atoms of oxygen were necessarily appor- 
tioned among the different radicals in proportion to their quan- 
tivalence, although this fundamental distinction between them 
was itself overlooked. Thus the general symbol of garnet 

3RO, R,0,, 38i0, | 

our modern theories and is practically less simple. ene 
over, the “ont is far more general than the old meth 

poe well as with those, in which the radicals are cemented together 
by oxygen. Furthermore it is frequently useful to compare _ the ay inie ratios of the complex radicals which may be as exis’ . . . . Beene 



_ sible that all four may have a similar constitution as is sh 
In the following table, and the important class of minerals 

a s Which spi . i» 
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Feldspars. 
Triclinic, ym, [Al |"NO, ae 

be [Na,, Ca], [Al,]""4O,"48i,0, 
Isometric K,, [Alo [""'O, aa 

vili viiiQ; 1, 0,"18i,0, 
Triclinic,,  [Ca, Na, }, [Al |""0,""'Si,0, 

6 ; oe A Py ee z 

Monoclinic, Ko, Ale!” Us Oe 

Clays. 
Orthorhombic, H,, [Al ["'0,""8i.. BO 

assive, 
Orthorhombic, H,, [Al, |"'O,"''Si,0, 
Massive, H,, f Al, |?" OL" "8i,0, 

Zeolites. 
Orthorhombic, [Na,,Ca], [Al, ]“'0,""Si,. 25H,O 

“3 Na,, ie EO 40s. tHaV 
Monoclinic, Ca, | Al, ["'O,""'Si,0,. 3H,0 
Isometric, Na,, [Al, @"'0,""81,0,. 2H,0 ' 

Ca, [Al, “"%0,""'Si,0,. 6H,0 exagonal, 
Orthorhombic, Ba, | Al, |""0,""Si,O,. 5H,0 
Monoclinic, Ca, Fal? in gieoe, 5H,0 
Orthorhombic, Ca, [Alp ]""O,"4Si,0,. 6H,0 

And it will be seen that the atomic ratio of the basic radicals 
to the various complex acid radicals is the same for all these’ 
minerals, although the ratios of the basic radicals to the silicon 
alone are quite different. The last, however, vary according to a 
Simple law and indicate a still further relation between the seve- 
tal species, These relations may be discovered by a simple 
Mspection of the symbols, but they will be rendered much more 
Striking by tabulating the atomic ratios deduced as above. ae 

Lastly, the atomic ratios express the results of analysis in 
the simplest possible terms and in a form, in which they can be s 
Most readily compared in various combinations, and such com- — 

ations bring out unexpected results. Thus the atomic ratio 
of zircon Zr: 0 ,: Si(4:4) is the same as that of garnet, when 
the sum of all the basic radicals is compared with the sili- 
Con, and the two minerals although belonging to different sys- 
tems have nevertheless very nearly the same crystalline form. 
Again, zircon is isomorphous with tin-stone and rutile. Now 
the total quantivalence of all the radicals both basic and acid 
in each of these minerals (taking the symbols as they are usually 

q _ Written) is a multiple of four and there are reasons for believing 
. that the molecules of the three, last named, are more cond 

n the common symbols would indicate. It is therefore pos- 

inel is the type may be included in the same scl 
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Tin-stone Sn0, or Sn, “0 Ba Rutile TO, or . Ti, *0.5*" Ti, 
Zircon Zr20,3 Li or at, Ds ne 
Garnet Ray [Ry] *" 07" Bi, 
Spinel R,[R,]""0, or R, [Rj }" Oyo [Re]o 

Such facts as these do not of course prove anything. They 
are however suggestive, and are adduced because they illustrat 
the use that may be made of this principle of atomic ratios. 

Arr. XL,—Notice of some New Reptilian Remains From the 
Cretaceous of Brazil; by Prof. 0. CG, Marsg, of Yale College. 

Tue only account of vertebrate fossils from the fresh-water 
cretaceous deposit near Bahia, Brazil, which appears to have 

, been published hitherto, is a short notice in a paper by Mr. 8. 
Allport, in the Journal of the Geological Society of London 
for 1860. In this article the author gives a description of the 

_ locality, and figures several specimens of reptilian and fish re- 
_- Inains, but with no explanation of them except a reference to 
_ the opinions of Prof. Owen, and Sir Philip Egerton, as to their 
general affinities, 
While engag 

Brazil, in 1867, Prof. G. F. Hartt, of Cornell University, vis- ited the same locality, and among the fossils obtained was & 
small collection of vertebrate remains, supposed to be mainly an, which he has recently submitted to the writer for ES: mination and description. Most of the specimens are too 1m- perfect to admit of accurate determination, but some, however, we sufficiently well preserved to show clearly their main char- cters, sone a number of them prove to be identical with those 

in 

tazil, in a work on the geology of that region, soon to be pub- lished by Prof Hartt. ine 
© most interesting of the reptilian remains collected by Prof. Hartt in the Bahia deposit is the tooth of a large Croco- 

om the arenaceous shale near Plantaforma station, 00 
railroad, i i 
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three lines in length, along the outer side, and ten lines in di- 
ameter at the base. One edge is somewhat more convex than 
the other, and this is also true of one of the sides, and hence 
the tooth appears slightly curved in two directions. On either 
edge of the crown there is a sharp ridge, most prominent near 
the apex, over which it passes, but gradually disappearing be- 
fore reaching the base, resembling in this respect the teeth of 

acosaurus, from which, however, this specimen differs in 
being longer, and less curved than the teeth of that genus 
usually are. The sides of the crown are covered with fine, in- 
terrupted, undulating striw, which appear to be different from 
the dental sculpture of the Crocodilia hitherto described. These 
strie are most distinct near the middle of the tooth, becoming 
much more delicate at the base, and nearly obliterated at the 
apex, 

In size and general appearance, this specimen resembles 

tapering, and in having the ridge on the edges extend farther 
downward, It resembles still more closely the teeth of a new 

Marsh. Both species have essentially the same proportions, 
and similar dental strie, but the cutting ridge of the New Jer- 
Sey Specimens is more prominent, and extends nearly or quite 
to the base of the crown. The two species were apparent] 
about the same size, both being considerably larger than exist- 

modern proccelian Crocodiles, but in the absence of these, it 
may for the present be placed in the same genus. Its form, 

ded, and it may appropriately be named Crocodilus Hartti, in 

much light on the geology of Brazil. 
Revere} specihicais of ential teeth collected by Mr. Allport 

' at Montserrate, a locality in the same deposit about two miles 
Southwest of Plantaforma station, evidently belong to this spe- 
fies, as the illustrations accompanying his r (Plate xvI, 
gures 1, 

Plate refers 
Cately wrink]. 
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These are represented in Plate XV, figure 5, and Plate xvi, 
figures 4, 6, 7, and 8, and are referred to on page 268 as, “Teeth 
of Crocodile with strong continuous strize, and coarse riblets.” 

cets lying oblique to each other, the smaller one being elevated 
about half an inch above the other, and covering rather more 

i n form 

confluent. The size and other characters of the i Be 

vertebra from Montserrate, which Mr, Allport figured in his paper in Plate xvm, and which Prof. Owen suggested might prove to be allied to Megalosaurus. 
The only other specimen in this collection that need be pat- 

ticularly mentioned here is a small flat bone, about two inches - 
in le th, with one articular extremity partially preserved. 
This appears to resemble most nearly the fibula of a Tortoise, 
and probably gi be referred to that group of reptiles. The 

F 
other verte remains from Brazil obtained by Prof. Hartt 
aaa Sonera, 

or. 
acdoag interest, but will be fully described in bis forthco Worx, 

ale College, April 5th, 1869, 
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Art, XLI.—Notices of papers in Physiological Chemistry — 
No. Il; by Georce F, Barker, M.D. 

5. On the formation of Sugar in the Liver. 
(Continued from page 270.) 

(57.) On the 19th of December, Coin presented a memoir on 
the relation of animal glycogeny to the production and destruc- 
tion of fats.* His researches were extended to include the in- 
fluence of this function on the composition of the chyle, the 
lymph and the blood, as well as the liver-tissue. With regard 
to the latter, he concludes as follows: (1) The sugar of the 
liver, at least in part, is manifestly derived from the saccharine 
or starchy food taken by the herbivora, or from those elements 
ma mixed diet, being carried to this organ by the portal vein 
and the hepatic artery. (2) This sugar appears to be also a pro- 
duct of the transformation of the fatty matters which accumu- 
late in the hepatic cellules and in the intra-cellular spaces. (3) 
It appears in much larger proportion in fat animals than in lean 
Ones ; though the quantity continues to increase only up to a 
Certain limit, and even diminishes very notably in livers which 
have themselves undergone fatty degeneration. (4) In the case 
of animals who have no fatty tissues to be absorbed, the amount 
of sugar diminishes from the first moments of abstinence, and 
Soon entirely disappears. (5) When the animal is fat, on the 
Contrary the sugar is constantly renewed and so maintained in 
considerable amount, even when food is withheld, if only the 
hormal temperature of the body be preserved. , 

(58.) On the 2d of February, 1860, G. Hartey communi- 
cated to the Royal Society* the results of some experiments 
Made in connection with Dr. Sharpey at University College, 
London, to test the truth of Pavy’s views. The first step was 
to ascertain the presence of sugar in the blood under favorable 
Conditions of diet. Three-fourths of an ounce of the carotid 
blood of a terrier dog, killed three hours after a diet of bread, 
milk, and boiled liver, was added to four times as much water, 
to which a few drops of acetic acid had been added, and which 

_ Was kept boiling in a capsule ; when the albumin was com- 
pletely coagulated, the liquid was filtered and tested with potas- 
Sie hydrate, both with and without cupric sulphate ; the reac- 
on for sugar was obtained. A second portion of blood after 

Standing 35 minutes gave a similar result. To obtain an ani-_ 
mal whose condition was normal, a dog which had been running — 
at large was taken for a second experiment, and to avoid the 

* C.R., xlix, 981. + Proc. Roy. Soc., x, 289. 
Am. Jour. Sci.—Seconp Series, Vou. XLVII, No. 141—Mar, 1869. 
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possibility of any change in the blood after removal, a canula 
with a stopcock was inserted into the carotid artery of the liv- 
ing animal, and the blood as drawn was allowed to flow di- 
rectly into the boiling acidulated, water. This blood on being 
treated as above, afforded sugar: as also did another specimen 
after standing 24 hours. Fora third experiment, a good-sized 
dog, fed for four days solely on flesh, was given half a pound 
of boiled horse-flesh ; three hours afterward 13 ounces of blood 

right side of the heart, the aorta, and the inferior vena cava. 
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frozen portion of the liver, examined 3 hours afterward, yielded 
sugar, The seventh experiment was quantitative ; a dog, pre- 
viously fed on meat, received a full meal of bread and milk, 
and five hours afterward was pithed. A portion of the liver 
was at once sliced off and placed in a freezing mixture. Some 
portal blood collected at the same time afforded a small amount 
of sugar,-derived evidently from the food. Two hours after- 
ward a portion of the frozen liver, and a portion of that which 
had remained warm in the body of the animal, were weighed, 
and the sugar in each was determined volumetrically. The 
frozen piece of the liver contained 0°333 per cent of sugar ; the 
other portion afforded 1:55 per cent ; showing a five fold in- 
crease in 2 hours. But 0°333 per cent is no inconsiderable 
quantity, since in a human liver weighing 50 ounces, it would 
amount to seventy grains of sugar. He concludes as follows : 

| dogs always contains sugar ; 5th, Under favorable conditions, 
Sugar exists in the liver of animals after three days fasting ; 6th, 
this sugar comes partly from the food, partly from the liver, 

~~ food 
eae 

bod =] Z me oo ok KE 
ae) 

5. F =| ot m 4 o 2 (=) iS ie} m 
Se On *) p F © ct oy Lax | mM oO B ds 

Some days, no sugar was detected in the blood drawn from the 
Tight side of the heart ; (3.) In three dogs, fed on mixed diet, 

ee eo 
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after the animals were killed. Hence, McDonnell deems the 
conclusion justifiable, that the blood of animals living on veg- 
etable food is normally saccharine ; but that the liver does not 
transform its amyloid substance into sugar, and pour it out into 
the blood of the hepatic vessels. 

(60.) On the 21st of June, Pavy presented a paper supple- 
mentary to his former one, to the Royal Society.* In it he 
shows that blood collected from the right side of the heart 

post-mortem observations, are erroneous. He roves, moreover, aes Lohtty that the heart excised instantly after killing, contains blood as 

main ere tranquil during the operation. Pavy further 
asserts that the blood found in the right side of the heart is 
not more saccharine than portal blood ; that the saccharine 

: i co 
sion of sugar into hepatine ; that it is highly improbable that 

5 | hepatine merely to be ch back 
again by the same organ ; that one and a half parts of hepa- 

* Proc. Roy. Soc., x, 528. 
ae 
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tine yield in the liver after death, one part of sugar; that he- 
patine and sugar differ widely in osmotic power, a fact which 
accounts for the retention of the former in the hepatic cells ; 
that the liver becomes strongly saccharine on ligating the por- 
tal vein ; that then the blood also gives the sugar-reaction, 
and in one case it was found in the urine; and that the in- 
troduction into the circulation of sodic carbonate prevents the 
diabetic state ordinarily induced by injury of the sympathetic 
system, 

(61.) In a paper read August 6th,* De Luca gives the Te- 
sults of his examination of the liver of a person who had died 
from cerebral congestion, whose pancreas was partially atro- 
phied. He found ist, that this liver contained saccharine mat- 
ter capable of reducing copper-tests and of fermenting with 
yeast ; 2d, that when washed free from sugar and allowed to 
stand, a new quantity was formed, thus proving the presence 
of glycogenic matter ; 3d, that when thus washed, glycogenic 
matter not capable of reducing copper tests or of fermenting, 
could be prepared from it ; and 4th, that this same whitish 
substance boiled with hydrochloric acid for a few minutes re- 
duced the tests, fermented and yielded a crystallized compound 
with sodic chlorid. DeLuca concludes therefore, that the gly- 
cogenic function of the liver was not at all modified by the 
disease of the pancreas. : 

(62.) On the 5th of November, Corry presented a memoir 

imal heat to its ordinary degree, are phenomena intimately 
connected and mutually dependent, 2d, Abstinence cannot 
long be supported in Jean animals ; it produces a very rapid 
lowering of the temperature which is coincident with the al- 
most complete disappearance of sugar in the liver, the blood, 
the lymph, and other liquids normally saccharine. 3d, With 
fat animals or those moderately so, the duration of the absti- 
nence—all the other conditions being the same—appears to 
be exactly proportional to the quantity of fatty matter held 
in reserve in the tissues ; so long as this fat exists in the ani- 
mal, its life is sustained, the sugar is renewed in the liver as 
well as in the other nutritive fluids, and the temperature of 
the body is not notably lowered. 4th, During hibernation, 
the activity of the sugar-production is prone to the - 
absorption ot fat. 5th, Fi y, in animals deprived 0 

* 0. BR, li, 217. : + C.R., li, 684. 
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om the liver of an adult three to six days after death. On 
examination Gorup Besanez found the opalescence to be due 
to glycogen ; and he gives the following method for preparing 
it pure: The opalescent liquid from the liver is freed from al- 
buminates by acidulating with acetic acid, heating rapidly to 
boiling, and filtering from the coagulum ; it is then mixed 
with twice its volume of 90° alcohol ; a bulky precipitate falls 
which, after standing some hours is collected on a filter, washed 
Out with alcohol, dissolved in water, heated to boiling with a 
few drops of acetic acid—which causes the separation of a 

very strongly starch or inulin. Water dissolves it toa strongly. opalescent liquid, not cleared by boiling. The solution is col- 
0 

tic acid, becoming rather clearer by this treatment ; thus agree- 
ing with the observations of Hensen, Scheerer, and Lochner, 
but in opposition to those of Bernard and Lehmann. The 
‘trong opalescence of the liquid prevented any determination of its rotatory power. On analysis, his assistant Klinksieck obtained numb 

ke 

: analysis or observation. 
* Ann. Chem. Pharm., exviii, 227. 
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Arr. XLII.—WMeteors of November 14th, 1868; by H. A. 
Newton. (With two Plates.) 

In continuation of the account Alan in the January num- 
ber of this Journal (pp. 118-126), I propose to notice certain 
meteors observed at, iis or more places, with sufficient exact- 
ness to afford a par 

The most remarkable Sete of the night appeared at 1 
161", New Haven mean time, It was observed at New Haven, 
Poughkeepsie, Palisad es, Williamstown, Haverford, Wilkes- 
barre, and pro at Washington The discussion of these a 
observations will afford an occasion of explaining a method 
of computation of the true altitude and path from the ob- 
served tracks of a meteor. 

At New Haven.—I did not see the body itself, but the bright 
streak remaining after its disappearance was nearly vertical, 

and about 2° north of Jupiter. This distance from Jupiter 

bath, Mr. Harger thinks the estimate is, if anything, a trifle 
00 great 
No note was made at the time, of the length of the bright 

cloud. My impression, confirmed by that of Mr. Harger, is, 
that Jupiter lay about the middle of the persistent streak, al 
that the streak was not less thanfive degrees long, and aba 

bly 2° or 3° longer than that, From the first it had an ap- 
arate breadt 

At 1 15m a. N. Y. time, the trail had assumed the usual 
rok form, and I drew a rough sketch of it, and of Jupiter, as 
in the figure, plate I. The upper part had apparently moved 
northward, and the lower part southward. 

At 192 minutes past one I drew the second sketch as in 
the figure, The special object I had in view was to locate its 
several parts with reference to Jupiter 

At 30: minutes after one the cloud lay horizontally just 
above Jupiter and extending south eight degrees from the 
planet, as estimated at the time. The third sketch, plate I, 

a its center an altitude of one degree or more above Ju- 

noted at the time. My fourth sketch He that it exten- 
_ ded 3° or 4° north of J es and had its lower edge just 

time 
At fifty-seven minutes past one the cloud had become s0 oo 

faint co onto with the mist of the horizon, that in order 
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to confirm or correct my impression that I still saw it, I asked the party whether it was actually visible. Nearly if not quite all of them (about a dozen persons) asserted that it was still 

one, if not longer, although other objects prevented us from 

iP 
It was comparable for color an texture to the appearance of the nebula in Orion in a 12 inch glass. 

th 

sie, N. Y., the meteor was 
seen by Miss Colby of the Senior Class, and the following re- 

30%, a meteor started from the zenith, moved toward the west, burst south of J upiter, like a rocket, as- 

m 
stars of Cetus, whirled around completely, broke up into two pieces, the southern portion surrounding the upper star, and both fading in the mists of the horizon, The train was see0 

_ At Williamstown Mass.—The following notes of observa- tions by Messrs. B. % Gilman, W. D. eicic! and F. B. Wild- er, are furnished by Mr, W, §, Gilman, Jr. 
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light. The path made an angle of 60°+ with the horizon. 
The train lasted an almost incredible time, and assumed differ- 

eedingly brilliant, and the train 
continued visible about 44 minutes. The train was at first 

d 
Mr. B. V. Marsh reports that the meteor was seen by Mr. 
ae of Wilkesbarre, Pa., and that it appeared to pass near 

rionis, ; 
A person in Delaware Co., N. Y., describes it as west of 

south, and about 20° high. ae ee 
Undoubtedly the meteor described by Prof. Eastman in 

“ November Meteors of 1868, U. 8. Naval Observatory, “Be 8, 
in the following terms, is identical with the one witne at 
New Haven, Palisades, &c. 

extremi 

apparently a mass of light-colored cloud about 7° in length 
and 4° in breadth. : 
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the train. After this aperture closed up I could distinctly see 
a small star through the vapory mass. This cloud-like object 

ined visible, with slight changes in its outlines, for thirty 
minutes,” 

The latitudes and longitudes of the several places of ob- 
servation of this meteor are as follows. ; 

Latitude. Longitude. 
Williamstown, 42° 45’ 18.40 
Poughkeesie, 41 40 50" 73 53 30” 
New Haven, 41 18 33 72 55.25 
Wilkesbarre, 41 15 75 54 
Palisades, 41 030 73 54 7 
Haverford, # 40 036 75 1816 
Washington, 38 5339 77 248 

The place of Jupiter 
. 0° 27 23". The relative positions of the places are represen- 
ted in a skeleton map, upon plate II. The corresponding po- 
sitions of the paths upon the heavens are presented in an ad- 
Joining diagram, upon which are also exhibited the radiant, the pole star, and Jupiter. 

veral methods of computing the actual position of a 
track from the observed paths have been published. The most 
complete is by Bessel n the Astronomische Nachrichten, vol. > p- : andes, Newcomb, &e. I have, however, found the following the most convenient method of treating observations. With a sixteen inch globe it is sufficiently accurate for any ordinary data. First, I rectify the celestial globe for the mean latitude of the places of observation, and for the mean local time of the Sppearance of the meteor. Then upon the globe I paste nar- row strips of paper to represent the several observed paths. In a similar manner are indicated the zeniths of the places, 
instant in the uction of the several lines joining the places of ohentaeicetaee i I. ine : 
two observations, be in the horizon of the rectified globe, and in all cases wi very near that horizon. ‘When the meteor belongs to a group having a well defined radiant, that point, or region, is Marked in like manner. 

There are certain geometrical conditions which the observa- tions, if correct and complete, must now fulfl, Thus, through 
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two places of observation and any point of the meteor’s actual 
path, as the end, for example, we may passa plane. This 
plane, produced, intersects the celestial sphere in a great cir- : A : ; . 

heavens. 
If then we draw a great circle through the two points last 

named, and through either end of the track as observed 
place, this circle should pass through the corresponding point 
of the other observed path. Any deviation from this circle is 
due to some inaccuracy of observation. It is necessary to as- 
sume that one track is to be lengthened, or the other shortened, 
or that one or the other is to be changed in direction, or i 
position, until the two observed paths satisfy these conditions. 

Again, three or more observed paths if correct must, if pro- 
duced backward, pass through one and the same point on the 
globe, to wit, that point from which the meteor was moving. 
This point must, moreover, be above the horizon. Again, if 

i e 
well 

meteor. : 
_ Lam well aware that this method of treating the observa- 

tions throws special and undesirable responsibility upon the 

Computer. But in any method of ahh commonly prac- 
Used, good observations have large probable errors, amount- 
Ing often to several degrees. The computer must assume 
duty of judging the observations, and be held responsible for 
its faithtul discharge. 

The computer is, moreover, now in a condition to use to ad- 
Vantage any special points in the observations which he knows 
to be well determined, as the passage of the meteor near, or 
Over, a particular star. Or the peculiar position of one of th 
observers may far more than counterbalance any in in 
the location of the path. 
_A chart, constructed for the purpose by means of the tables 
of the Coast Survey, upon which are plotted the locations of the 

_ Observers, is in measuring distances and directions when- 
ver it gives sufficient accuracy. The figure on plate II. is 
_ ® reduction of this chart. 
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Let us apply these principles to the meteor to which the 
above observations refer. The time of appearance at New 
Haven was only approximate, and the other observations in- 
dicate 1" 16" 20s as the correct New Haven time. We saw it 
pass down nearly vertically 2° north of J upiter. 

At Haverford it appeared, as the diagram shows, above and 
probably to the east of Polaris, and passed a little below (say 
3” or 4° below), « and ¢ Cassiopeiw. The general direction 
of its observed paths, the character and colors of the train, and 
the small number of the unconformable meteors, mark this as 
an undoubted member of the November group, and authorize 
us to assume that. its direction was from the radiant in Leo. 
This assumption, and the distance above named from f and 
A Nate imply that the path passed 10° or 12° above 

olaris, 

ag grap i. 
multiplied by 1:15, gives the distance, 153°5 statute miles, 
with a direction S. 54° 16’ W. 

north of Jupiter), let there pass a great circle cutting the Haverford track in d. If we imagi i 
points are the observers at New Haven and Haverford, and that point of the track which was directly opposite Jupiter, as 

sieheinene 
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stant, above the earth’s surface. An allowance for the curva- 
ture of the earth is to be added to the height above the hori- 
zon of the observer. The azimuth of 0, or d, when measured, 
gives the means of locating the place over which this point of 
the meteor’s path was vertical. _ 

The arcs, ab and bd, measured upon the globe, are about 
283° and 57°, which give the distances of the track from New 
Haven and Haverford, 182, and 87:3 miles, respectively. But, 
owing to the fact that the arc, abd, cuts the Haverford track 

| atasharp angle, we seek a closer determination of the path 
_ by another method. 
__The position of Jupiter with reference to the track and 
cloud makes it worth while to compute its altitude and azi- 
muth from New Haven at 1 16™ 20s, and 15 44m, These are 
found to be 8. 75° 16’ W., and 8. 80° 8’ W., for the azimuth, 
and 16° 48’, and 11° 433’ for the altitudes. 
Now, the observed path should be in the are of a great cir- 

cle which passes through the radiant. By bringing the radiant 
and the point 2° N. of Jupiter to the horizon of the celestial 
globe, the zenith of New Haven will be found to be 5° above 
the horizon. Hence, the meteor passed (though then unseen) 
5° 8. of our zenith. 

Again, the point in the direction 8. 77° 16’ W., 182 miles 
from New Haven on a line elevated 16° 48’, is over latitude 
40° 42’, longitude 76° 9’, and 56 miles high. The elevation 
of the center of the radiant area above the horizon of this 

point was about 20°. Hence we may carry back the meteor’s 
track with an elevation of 20° till it cuts the meridian of New — 

n, see, thus, that the meteor passed at an elevation 
of 120 miles and 10-5 miles south of us. : 

This gives us a good determination of the vertical plane in 
which the meteor was moving, the accuracy of the determina- 
tion being due to the nearly vertical path of the meteor as 
seen at ev Haven, and the easy reference of it to Jupiter. 
But the New Haven observations are not suited to the deter- 
mination of the altitude of the track in the plane. This may 
also be said of all the observations at Williamstown, Palisades, 
and Poughkeepsie. : 

‘he distance from Haverford to this vertical plane, measured 
on the chart in the direction of Wilkesbarre, or N. 20° W., is 

554 miles, The observed altitude in the same direction 1s 

48°, which gives an altitude of 61 miles for the meteor at that 

point. The distance from Wilkesbarre to the plane is 
miles in the direction 8. 20° E. An altitude of 61 miles re- 

presents an angular altitude of 60°. The star 4 Orionis hap- 

pened to be in this same azimuth, and had an altitude of 57°. 
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This satisfies well enough the observations, for it is reasonable 
to assume that ‘near 4 Orionis” means a little above it, since, 
if the meteor had gone below that star, the reference would 
have probably been to the brighter stars of the constellation, 

e may, then, fairly conclude that the meteor passed the ver- 
tical plane through Haverford and Wilkesbarre at an altitude 
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served at New Haven and other places. An error of a half 
hour in recording the time of appearance would make the two 

| coincident in time, The Washington meteor was “the most 
_ remarkable meteor of the shower,” its train exhibited one of 

the two remarkable apertures described by Prof. Gummere, its 
position was very near that in which the one we have described 

| would have been seen, and its train endured for a like unex- 
| ampled period. Such a meteor as that described by Prof. Hast- 

man would have certainly attracted attention at other stations, 
Prof. Eastman says that it appeared “near « Ursee Majoris, 

and moved west across ¢ Urse Minoris.” This path to be 
nformable to the radiant in Leo needs a change of direction. 
ooking from Washington at the path determined above- from 

the Haverford and New Haven observations, the path would be 
seen crossing the line joining the two stars just mentioned. 
Only so much change of the path observed is needed as is 
hecessary to make it conformable to the Leo radiant. The 

assigned path satisfies reasonably the Washington observations. 
At Palisades—The path of the meteor as above deter- 

mined passes very nearly vertically over Palisades at an eleva- 
tion of 95 miles, The lower end of the cloud was 22° high 
and 5° or 6° north of Jupiter. In one of his notes. Mr. Gil- 

man says that the track ended near « Piscium, an error, prob- 

ably for 41 Piscium. The assigned length of path 50° or 60°, 
would imply a first altitude of 85, or 90 miles. This esti- 

__ the position of the track with reference to Jupiter, sent by Miss 

| Mitchell, would imply that the meteor’s path was nearer to the 

| 
uth of 

| Jupiter, much farther than would be implied by the sketch o 
the track. The meteor when due south would have been (if 

} visible) 45° high. No essential transfer of the track tow 

} Jupiter can be made, however, without rejecting either the 

tion and altitude of the two ends of the cloud are 8. 43° W., 1 

and §. 46° W. i?) 4 Se 5 FE te > .O oo 
2 S 5 ie) 3 wm ° 
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Its central point may be regarded as 54 miles high, over N. lat. 
40° 43’, and W. lon. 76°, and its course 8. 78° W., with an 
angle of depression of 20° upon the horizon of the places be- 
neath it. The heights of its eastern and western ends were 
and 49 miles or 95 and 79 kilometers, 

Motion of the train of the meteor. 

The upper end was borne westward so that as seen from 
Washifigton the cloud was foreshortened. The central and 
lower parts were seen projected upon this upper part. Hence the bifurcation and the cavity described by Prof. Eastman. 
The elliptic form and the oval cavities seen at Haverford are 
also, in part at least, the effect of perspective. 
the southward motion of the lower end at Haverford, 80 miles from the cloud, was 25°, and at New Haven, 175 miles 

distant, was 8° or 10° during two thirds of the period of vis- 
ibility. These imply a motion of at leust 40 miles, or about @ mile per minute. 
We must therefore assume that just below an elevation of 

about 50 miles, there was a rapid north wind, which swept the lower portion of this cloud with jt southward, The wind may have come from one or two points east of north, Above this there was a south wind, (or 8. 8. E.,) whose velocity may have Kt en a the lower north wind, though it may also have 

By its downward motion, the eastern end of the cloud was 
carried from the upper current into the lower, and strewn along into the horizontal cloud t Ne . the latter ofthe period of viambalige | No” Aven, ia the Inttes FO 

= 
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These three suppositions, of two currents in the air, and of 
a downward motion of the cloud, seem to be necessary to any 
explanation of the appearances of the cloud. But they do not 
entirely account for the whorls and changes of form described 
by Miss Colby and others, and so evident in Mr. Gilman’s 
sketches. 

The same were quite remarkable at New Haven also, though 
my sketches were not designed to show them. I only designed 
to show the place of the body of the cloud, relatively to Jupi- 
ter. Mr, Gilman’s sketches, which reached me but a day or 
two after the shower, seemed a remarkably accurate expression 
of my recollection of the shapes of the cloud. 

To account for these whorls and transformations, we ma 
Suppose between these two principal currents of air, or travers- 
ing them, various other currents, These need not necessarily 
be horizontal. But at that distance from the disturbing causes 

cloud imply. We expect greater simplicity in the aerial move- 
ments in these upper regions of the atmosphere, é 

0 attribute these motions of meteor trains to previously ex- 
isting currents, implies, moreover, that complex currents ex- 
tend through the whole thickness of the stratum in which the 

Cloudy trains are developed. For in all cases of a persistent 

Tescent matter, shortly after the flight of the meteor. — 
& system of currents previously existing in the air is 
probable. 

cloud, we see the same coiling motions of the line of gee a 
uc 
not 

co 
not be easily reduced to system, 

this is a true explanation, the mass of the meteor must 
have been sufficient to set in rapid motion the air that fills 
hundreds of cubie miles of space, as well as to develop light 
and heat. What kind of matter it is which remains visible in 
the cold upper air for three-fourths of an hour, until by grad- 
ual dissipation the light faded out, I leave for others to say. 
Am, Jour. Sc1.—Szconp Series, Vou. XLVI, No. 141.—May, 1869, 

27 
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Meteor of 11° 18", N. York time,—seen by Mr. Gilman, at 
Fern Lodge Observatory, Palisades—A very grand meteor, 
much larger than Venus, which shot nearly vertically up from 
the horizon, in Leo Minor. The nucleus was white, and it left 
a bright blue train of sparks. The figure in plate II, re 
resents it just previous to disappearance. Length of track 15°. 
It was not observed elsewhere. 

Meteor of 11 25, N. Y. time-—Two meteors were seen at 
Palisades. One, equal in brilliancy to Venus, white, left a 
bright blue train, visible eight minutes. The figure plate 
II represents its appearance, as seen by the naked eye, at 11° 

— 26™ 30. It was a greyish cloud, 2° or 3° long. Ina 4 inch 
telescope, power 40, diameter of field 43’, it presented a double 
line of bluish-green luminous matter. Not observed else- 

ere 

Meteor of 2° 45™, N.Y 
saw at this time a meteor disappear at 9 Leonis ; from the di- : Ee 

than Venus ; very curved path ; somewhat spiral and short ; 
left a train which placed itself at right angles with the path, 
and 650 seconds. 

titude of 51 miles. The smallness of the base line and of the 
Pp s in. If there were two prin- cipal currents in the atmosphere, one above from the South, 
and one below from the North, as seems to be proved by the 
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1* 12™ meteor, this meteor must have reached the surface, di- 
viding the two currents, and its train have been acted upon in 
the same manner as the train of the earlier meteor. 

for the track of this meteor :—Beginning, R. A. 136°, N. P. D. 
; j 9°, N. P. D. 7°. The two tracks correspond 

very well with each other, though the base line is small. The 

with a length of path of 27 miles. 
The distance from Palisades to the end of the path is 70 

miles, The field of view at that distance had a diameter of 
seven-eighths of a mile. As the course of the meteor was in- 
clined 80° to the line of vision, the lengths of the portion of the 
cloud included in the field of view was 0°89 of a mile. 

I think the double train of this and the other meteors is due 

The latitude and longitude of Brunswick, (place of observa- 
tion,) are 43° 54’ 32”, and 69° 57’ 24”; and those of Boston, 
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or four degrees in the apparent length, would reduce the first 
altitude below 100 miles. ; 

Meteor of 5% 6™ 45s, New Haven time.—This meteor passed 
one degree south of ? Geminorum as seen by me at New Haven. 

The central part of the train floated north, and the upper 
part south, The amount of the northward motion was three 
degrees in three minutes. At first the lower or western end 

little to the east of north 
minu 

The altitude of the beginning, and end of the visible path of the meteor is, from these observations, 85 and 60 miles, re- respectively. The motions of the train seem to indicate an 
upper current from the north, above that from the south, 
which was shown by the motions of the train of the meteor 
at 1* 12™. 

Meteor of 5" 30™ 30°, Boston time.—Mr. Tuttle saw a very bright meteor at this instant which passed above Cor. Caroli, downward to a point below 7 Ursw Majoris, leaving a train 

oris. From the position of this track and the description, I feel sure that it is the same as the one described by a writer in Fairhaven, Mass., in an article signed D. (Mr: Jabez Delano), in the New Bedford Standard as follows. 

% 
& 

soe ct ee Soa ae at Se at 
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Minor, leaving a bright trail, For two full minutes it re- 
mained unchanged. He then drove a stake in a direct line from 

Guards, pointed directly toward it in a 8. E. direction, about 
8° distant. In the morning he took the altitude and azimuth 
of the line from the stake to the tree, and found the direction 
of the meteor to be N. 38° 30’ E., alt. 32° 40’ 51’. The lati- 
tude and longitude of the place is 41° 38’ 6’’ N. lat., and 70° 

53’ 51’ W. long. 
One of the young ladies in Miss Mitchell’s class at Vassar 

College gives a diagram of the path of a meteor at 5" 21™ 15». 

miles for the lower part of the cloud. The northward motion 
of the cloud showed that it did not penetrate through the 

Art. XLIII.—<A Proposed Arrangement for Observing the 

Corona, and Searching for intra-~Mercurial Planets during 

a Total Eclipse of the Sun; by Suton NEwcoms. 

a brilliant crown of light, commonly likened to the “glory” 
: ing the heads of saints. represented by painte t : in! 

But, of the form and extent of this “corona,” nothing definite 

seems to be certainly known. It is verwagiore represented as 

@ 
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behind the larger screen and see whether he can make it hid the entire luminosity surrounding the sun, and, if not, w note very carefully the position of any object or luminosity not hidden. He will then make similar observations with the other screens in succession until one is found which shows the corona on all sides at once. 
_ The law of diminution of light from the inside to the out- side of the annulus can, perhaps, be most accurately deter- 

phere Surrounding the sun in a state of equilibrium. Though such an atmosphere were of hydrogen, and at a temperature of 100,000° Fahr nheit, its density would be reduced one-half in ve | . . . 
miles, it would rare as to be altogether invisible, unless sup temperature to be many times 100,000 

eclipses of the sun, and that its ter brilliancy on the side — the moon least atid! would be very strongly 
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_ The search for intra-Mercurial planets will be facilitated by 
the use of similar screens of a larger size. The following pro- 
position is laid down as one hardly admitting of doubt. If the 
great motion of the perihelion of Mercury deduced by Le 
Verrier from the observations of transits of that planet is 
caused by the attraction of matter in the solid or liquid state, 
that matter can be seen during a total eclipse if the direct 
licht of the corona and protuberances is shut off from the eye. 
This is founded on the following propositions : 

The masses of matter in question cannot be more than half 
of Mercury’s distance from the sun. 
Hence, taking equal surfaces of them and of Mercury, they 
Ae ae with more than four times the brilliancy of that 
planet. 
If they are not smaller than the second magnitude they will 

be visible to the naked eye, properly prepared by being kept in 
previous darkness and shaded by the screen. 

If they are smaller than the second magnitude, they must 
be a hundred or more in number. Some of them will then be 
easily detected with a telescope of large field of view unless 
they are below the fifth magnitude. 

If they are below the fifth magnitude, they must number 
thousands, and they will then be visible to the naked eye as a 
continuous diffused light. 

The screen for this search should be large enough to pro- 
tect_the telescope from the sun during the entire period of the 
total phase, 

It is hoped that these arrangements and observations will 
be found to merit the attention of a share of the observers 
during the total eclipse of August next. 

SCIENTIFIC INTELLIGENCE. 

I. PHYSICS AND CHEMISTRY. 

1. On the refrangibility of the brilliant yellow ray of the sun’s 
aimosphere.—The fact that the yellow ray seen in the spectrum 
of the protuberances from the sun’s photosphere does not corres- 
ond with the lines D of the solar spee observed by 
eut. Herschel, then by Mr. Lockyer, by Secchi, and finally 

Janssen, er has now determined the tion of this line wi 

accuracy, using a troscope of high dispersive er and 2 
plain at bane te Pakin she distaaane aig ai se te lines D 
as unity the author found for the distance of the yellow line from 
the more refrangible ray D the number 2°49, with a probable error 
of less than 0:03. Taking the wave lengths of the two lines D 
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respectively as 590°53 and 589°88, that of the yellow line is 58827 
in millionths of a millimeter; it corresponds to the division 1016°8 
of Kirchhoff’s scale— Comptes Rendus, \xviii, 320, Feb. 1869. 

h 
On the 6th January the bands were seen upon the full disc of the 
sun, but were found to arise from a cirrhus in front of the tele- 
scope and disappeared with the cirrhus itself. Secchi remarked 
that under these circumstances the bands due to the neighborhood 
of the solar spots were sensibly increased in intensity. y study- 
ing the region near D with a spectroscope of nine prisms the 
author found that the yellow ray of the protuberances really ex- 
ists in the sun and may be recognized far from the border. The 

pots, 
‘The author has also examined the spectrum of Sirius to deter 

mine whether there is any displacement of the hydrogen lines due 
toa proper movement of the star, a question already examined b 
Mr. Huggins, With a spectroscope of four prisms the ray F was 
observed to be sensibly displaced, the displacement of the center 
being sensibly equal to the breadth of the rays D’ D” of sodium 
and being toward the less refrangible side. With a ese 
of two prisms the displacement of the hydrogen rays # a0 : 
with respect to the rays C and F of Sirius was also observed and 
in the same direction. It is now well known that the bright lines 
in the nebule are due to hydrogen and nitrogen, but as nitrogen 

r different orders it was interesting to de to which of them the bright green line belongs. By dé 

co 

spectrum.— Comptes Rendus, |xviii, 358. W. G 
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3. Spectral observations of the star R in Gemini.—Sxccut has 
also examined the spectrum of the variable star R Gemini (R. A. 

in the spectrum of « Orionis intermediate between 6 and D, 
From this it appears that the spectrum of this star is analogous 
to that of the variable star in Corona Borealis which appeared in 

eee 1866.— Comptes Rendus, |xviii, 361. 

Pp ‘ vary in intensity, fineness and mode of grouping and ex- 

Tn this 
tant. The solar spectrum proper continues visible as far as 2210, 

ydrogen compressed by occlusion in the metal numbers varying 
from 1°708 to 2°055, the mean of the numbers accepted being 

1951. The author considers the hydrogen under these circum- 

Ad 7 

plate of palladium one millimeter in thickness and one square 
meter of surface, the temperature being a little below the melt- 
ing point of gold. From the above it appears that hydrogenium 
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hydrogen intensified. It reduces mercury and calomel from 

in front of the slit of a spectroscope, the spectrum of the gas in 
e tube is first seen. Willner finds that if the striking distance 

As the calcium lines are not seen inverted it is probable that the | 
density of the calcium atmosphere is not sufficient to produce in- | 
version.— £0gg. Ann., Cxxxv, 174. W. G. 

% the analysis of different varieties of carbon.—BERTHELOT 

organic matter, and graphites, natural and artificial. The 
method of study employed fe) based upon Brodie’s method of 

oxydizing graphites by means of nitric acid and potassic chlorate. 

ing according to the variety of carbon analyzed, while the graph- 

graphitic oxyds are heated. They also contain oxygen and hydr gen as well as n. Native plumba 0, or as Berthelot terms 1t, plumbagine, already examined by Brodie, yields a graphitic oxyd 
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in pale yellow micaceous scales insoluble in all reagents. Dried 
even at ordinary temperatures it agglomerates to brown amorphous 
tenacious plates in which the primitive structure has disappeared, 
This character is essential and invariably reappears after all the 
transformations of the oxyd. TIodhydric acid at 280° C. converts 

graphitic oxyd dis sin a mixture of nitric acid and potassic 
chlorate in a much more complete manner than that from plumba- 
gine. Some scales of the original gr: c oxyd are however 

always formed with their distinctive properties. 
raphitic oxyd from electric graphite—carbon points from a 

large battery—is a maroon colored powder which does not ag- 

raphitic oxyd with its original properties, mes 
the pyrographitic oxyds when treated with iodhydric acid in 

solution at 280° C. yield hydrogen containing about 6 per cent of 
gas, leaving however a considerable quantity of a black 

and ulmic matters, and believes that the varieties of amorphous 

lymeric states of the true carbon which is not 
en or uncondensed form. In studying the 

celain tube, is dissolved with very great difficulty but completely. 
The same is true for gas-retort carbon and some substances called 



a 
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peg quantity.— Comptes Rendus, xviii, pp. 183, 259, 331, 392, 
5. 

€,H,+N,=2€NH. 
The reaction in this case begins rapidly but soon slackens. definite volume of acetylene may be made to disappear com- pecy by Easing s drop of a solution of potash into the vessel 

re passing t. 
then absorbed as 

present. The effect of eyanhydric acid in preventing the action in 
this case is due to the fact that a mixture of cyanhydric acid and 
hy: en gives under the influence of the stream of sparks ane 

react i 

PP ps On the Ammonium-amalgam.—Lanxvour has made a series experiments to ascertain the composition of the ammonium amalgam. It was prepared from a solution of ammonic chlorid by 

_ three minutes’ passa of the spark suffices to give the reaction due 
to the formatio of = oe g cay Comptes Rendus, lxvil, 1141. 

Ww. 
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electrolysis in the ordinary way, the negative electrode being con- 
nected with mercury contained in a porous cup filled with the 
ammoniacal liquid, while the positive electrode dipp to mer- 
cury in an outer Sas vessel, also filled with ee solution of chlo- 
rid of ammoni urrent fro. Grove’s cells 

nia gas evolved to the hydrogen, ak placing the amalgam in dilute 
hydrochloric acid of known strength, and measuri ang Sn hydrogen 
evolved, The ammonia was then calculated from t 
the acid which it saturated. To free the amalgam from the ammo- 
nia contained in the solution, it was ing as with water ; hig Mg the 

and only 

? 

hem. Pharm., Suppl. Ba. vi, Heft 8, p. 346, Dec. 1868. 
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10. Ona new method for preparing Carbonylie Sulphid.—La- DENBURG has communicated to the Chemical Society of Berlin a new method for the preparation of carbonylic sulphid gas. From theoretical considerations he was led to search for a body contain- : 
. . Ing the group €08, thinking the atoms might be differently ar- 

After the absorption of these a small quantity of a combustible gas 
remained, which was not accurately analyzed. In the tube a black 
coaly mass is left which shows that the decomposition is one not 
. be expressed by a chemical equation Ber. d. deutsch. Chem. 

es. . ee 
al e 

zu Berlin, ii, 53, Feb, 1869. G. 

hydrate, This gas, prepared according to metho e a y passing through a U tube filled with unvulcanized caoutchouc and dina freezing mi f pounded ice an 

(©.H,KS0,) =€084G-11° ; s+{° l S. 
Tn aqueous solution the decomposition is as follows: a 

(€sH,KS0,),4+(H,0),—H Ls re °, +(e 0), +608. 
2 

same salt apparently, was obtained by Debus by decompo- sing ethylic sulphocarbonate with alcoholic secilacs thus: 
©S,0(€,H,).+HKO=€86,(€,H,)K+H(€,H,)5;__ 

d by Chancel by passing carbonic gas into an alcoholic solution 
of potassium mercaptid. Its possible rational constitution may Tepresented in three ways, thus: 

* This Journal, II, xly, 251, March, 1868. 

= pages sage Oe 
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Its formation from carbonic dioxyd and potassium mercaptid, as 
well as from carbonylic sulphid; its decomposition also, both by 
heat and in watery solution, prove that it contains the radical €6. 
But while its decomposition into ethylic sulphid by the action of 
heat would seem to indicate that the sulphur was united with the 
ethyl, its yielding potassic sulphid when heated in aqueous solution 
suggests that the sulphur and potassium are united. Both reac- 
tions render it improbable that the sulphur is held to the car- 
bon by both its units of attraction. Between the two formulas 

eo<ge 2H, and co<ports future researches must decide.— 

Ann. Ch. Pharm., ex|viii, 187, Nov. 1868. G. F. B. 
On carbonylic chlorid, and anew compound of this sub- 

talline mass. g the conditions a second product was ob- 
tained which melted at 130°. The forme c 

minutes. Water decomposes it with effervescence, evolving car 
bonic dioxyd and carbonous oxyd gases, precipitating finely di- 

hloric acid in solution. The 

8 * 

di-platino-carbon lic tetrachlorid, while €OPtCl, would be pl: 
tino-carbonylie dichlorid. Possibly on heating the former com- 
po i h er, thus :-— 

Schitzenberger giv: es also the following synth
eses of phosgene : A 

(1.) By heating an excess of carb yd 
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to 200° in a sealed tube for several hours. €Cl,+ ZnO=€09Cl,+ ZnCl,. The product, however, is mostly destroyed by the action of the zincic oxyd thus: €09Cl,+Zn6=ZnCl a. (2.) By passing a mixture of carbonic tetrachlorid vapor and carbonous oxyd gas over pumice heated to about 400°. 
(€Cl,).+€O=€0Cl,+6, Cl,. 

(3.) By similarly treating a mixture of carbonic tetrachlorid va- por and carbonic dioxyd. €Cl,+€6,=(€9Cl,),. (4.) By acting on carbonic disulphid with hypochlorous oxyd: 
€5,+(Cl, 8) s=(SOCl,),.4+€0Cl,. 

Bull. Soc. Ch., U1, x, 188, Sept. 1868, G. F. B. 
13. On the relation between boiling point and constitution of hy- drocarbons.—The saturated hydrocarbons whose constitution is 

ence of boiling-point. (1) The first group comprises hydrocarbons in which the carbon atoms form a simple chain; i. e,, those in which no carbon atom is united to more than two others. Beside the first three members of the series, di-ethyl, hexylic hydrid from suberic acid, and heptylic hydrid from azelaic acid also be ong in this 

s come from these acids in the same way they must possess a simple constitution, e difference of boiling point between the members of t up is 31° ©, e hexylic hydrid from suberic 

hydrid ' ene ? boiling at 30°, ethyL-batyl J Slots at 
ap 62°, ethylamy! } Gio 2) at 91°, and octylie hydrid J ee 5 ‘ 

5 r at 124°. (3) The third sroup contains the isopropyl grouping twice, instead of once; i.e, there are two atoms of carbon in it, which is united to three others. The difference of OH). point in this group is 25°, It includes di-isopropyl | €H (OH): : "(eH (eH,) boiling at 58° di-butyl-amylisopropyl 6H, * poiling at 
€H (€H,) 

3 

3/2 
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; H(€H;)> 
09 » (the second member being wanting) i é H, 

enon », €. (CH s)a 

at 132°, and di-amyl { €,H at 158°. (4) The fourth group 
€H oH, 

includes hydrocarbons in which one carbon atom is united with 
sp thers, Thus far only one member of this group is known, 

e carbo-dimethyl-diethyl of, rey my and Ladenburg €(CH,), 
(e, H,)., which boils from 86° to 87° C.* 
From this classification it is oy to see that in the marsh-gas, 

in the benzol series of hydrocarbons, conclusions as to the Gueation 
tion of the bodies may be seh from their boiling eee ero 

arm. Galil 214, Aug. 1 G. 
w source of be aleohol —Sitva has sckresiad § in 

the faborattire ‘of Professor pr a sample of fixed oil, derived, 
like castor and croton oil, fro the family of the euphorbiaces, 

more active. The similar origin and analogous properties of this 
and castor oil suggested its distillation ite an alkali, as had been 

<@ anaes groups may be more clearly shown by a Agee representation. Tak- 
H 

7: ene 
ing propylie (tritylic) hydrid as a ripessiblre of the first H-O-H, the second 

H-U-H 

sad bp Bi ag 
-0-0- | 

F : re s % : H-C-d. “Ht 
may be represented by H | H_ trimethyl-formene, the third by tt 1 4 

: ‘ : 7 | 3 
isi B-U-O-0- 

H-(-H HHH 

4 = H-6-H 

3 H H 
Ls I 

di-isopropyl, and the fourth by oe 14 B, carbo-dimethyl -diethyL In 

so 

the first the middle carbon atom is sill to two others, in the second the upper 
carbon atom is connected with three others, in the third both the main ent 

seit oe four bonds of the | middle carbon a 

are | 
Am. Jour. Scr.- -SECOND sai, Vou. XLVII, No, 141.—May, 1869. 

28 
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On fractional distillation, the portion passing between 178° and 180° was a colorless, slightly oleaginous, aromatic liquid, whose analysis gave numbers corresponding to octylic alcohol. It is in- : < ; 

oil is known in the Portuguese colonies—contains 671 per cent of 
nitrogen, which is evolved as ammonia on distillation.— Bull. Soe. Ch.., TL xi, 41, Jan. 1869, G. F. B. 15. Tritylic (propylic) alcohol produced by fermentation.—Some doubt existing in the minds of chemists as to the actual production of tritylic alcohol in the ordinary alcoholic fermentation of beet root, IsaporE Prerre and Pucnor have prepared in this way nearly a dekaliter of this substance remarkably pure. The alcohol 

MANN has succeeded in effecting this reduction by acting upon acetic oxyd (anhydrid) with finely pulverized sodium-amalgam. 

and in the liquid is found acetate of sodium and ethylic alcohol. The reduction takes place as follows — : 
€,H,98 030,97 ,., ©.H.0 CaF ant) 0) ginze }°—8= Sr oke) enHostHa=("* ys): 

—Ann. Ch. Pharm., exlviii, 249, Nov. 1868. 7? G. F. B 17. On the alcohol obtained by the saponification of castor oil. 
The question whether heptylic or eierlic ACH is produced by 

bisulphite bein, without action upon it. po 
phosphorus a lodine, the alcohol was converted into iodid, and ide the aleohol itself, compounds having higher and lower boiling points obtained. The i ras unsaturated hydrocarbons, y octylene, boiling at 125° ¢, 
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acid and potassic chromate. After the action ceased, the fluid was distilled and the distillate neutralized with sodic carbonate. An oily layer floated 

with that obtained above by the oxydation of the iso-octylic alco- hol, A i 

have the following arrangement, “ it follows that this grouping 
¥ 

from the alcohol the hydrocarbon €,H 1g, by converting it into 
the iodid, and reducing this with zinc turnings. From its boiling- 
point which was 124°C., he shows that its constitution must be 
€H(CH;). Hence, the iso-octyl alcohol from castor oil has the 
oH €H,€H ita Gees formula os gy 3 

—Ann. Ch. Pharm., cxlvii, 222, Aug. 1868. G. F. B, 
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18. On dig al. Skala —Reryno1ps has succeeded in isolating 
the sulphur compound corresponding to urea, by heati ting ammo- 
nic galpbooyauate to to 170° C. in an oil bath for two hour My 
lution in water and crystallization, orthorhombic ‘aia were ob- 
eines mane were not deliquescent, were iia d soluble in aloatil 

water, sparingly so in ether, and which yielded on analysis the 
reams of i urea, (CS)H,N, ; its derivatives sei its 
rational constitution.—/J._C. hh. Soc. 5 wed. 1 . FB 

Ii. GEOLOGY. 

1. Ona a ttiege Phosphate ep the island of Redonda, W.L; 
by Cuartes Urnam Suuparp.—This substance has lately been 
brought to my antioe by receiving through Messrs. Willis and 
Chisolm of this city, a few pounds of it, pen them by Mr. Crich- 
ton of Baltimore, the proprietor of the is 

ineralogical chat 

white in spots. H. 3-5-4, sp. gr. 1 “90-2°07. Fracture even, sub-con- 
fetes to cary brittle, luster dull, The white and earthy va- 

ed. 
Choeuscoal no beri the bia pipe, te white at 

first, and then becomes rusty, without Baas: The flame ar 
the ma i 

and pa i aohrcn . gle effected in the strong “cs 

and ig Solutions are turbid with flocculent vie Ammonia 

rium; in the former case, er the phosphate of lime, and the latter, 
of the phosphate of baryta,—showing the mineral to be unusually 
rich in phosphori 

On analysis the slew» results were obtained : 
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Phosphoric acid, - Rot oy ep 
Peroxyd of i iron, SUA etler “TO 14°40 
Alumina, - - - > - 16°60 
Water, - - - - - - 24°00 
Silica, . - - 5 - - . 1°60 
ime,- - ago D ee2gie - 0°57 

By Na; Cl). Mpysnweot: 64 asin ni wl Yeppeen 

100°37 

I detect in = mineral in a few instances, by the aid of the 
croscope, minute plumbago-like scales or lenticular crystals, whisk 
do not appear to be plumbago, or even specular iron 
As the phosphate is represented as existing in quantity, it sug- 

gests a valuable source of phosphoric acid or even of phosphorus 
itself How it can be utilized in agriculture does not appear so 
obvious, 
hae South Carolina, Feb. 13th, 1869. 

pages, vith 108 shotogranine engravings and wood-cuts, and six 
It is aan an oe a portfolio containin ing four 

se 
the Azoic, Paleozoic, Triassic rstetbg us and Tertiary and Teale 
formations in the State, forming a complete geological map dra 
to a scale of half an inch to the mile. Also four other maps in 

oO 

three drawn to a pat of " inc ite ine Cane This voluine i is 
the final report of Prof. Cook of the pects Si authorized by the 
State in 1864. It also embodies in it much of the material con- 
tained in the annual reports of the survey of Dr. Kitchell made in 

e 

detailed and historic seat whi ati as one half the book 
is psa tos to economic geology. 

ning our gears exclusively in this notice to the 
™ wseindinie ” part oi work, we are panes © to see a re (Pedra 

transported on tie N ew J ee a aring th e past year. 
_ Not only “green sand but but “white” sand is very extensively 
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the iron mines of the state as 30 tons in 1867, w in the 
furnaces 36,919 tons of anthracite pig-iron, 9,000 tons of charcoal 
pig-iron, and 5,980 t of bar meries and forges 

were produced the same year. Of zinc-ore, Sussex County pro- 
duces 25,000 tons per annum, which is manufactured into white 
oxyd and spelter, yielding 7,000 tons of oxyd, and 500 tons of me- 
tallic zine. Prof. Cook estimates the total amount of zinc-oxyd 

e 
T. A, Conrad ; of the Extinct Mammals and Reptiles, by Prof. 
D. Cope; of the Minerals, by Rev. E, Seymour; and of the living 

page 286, Mr. C. A. White heads an article with “ Are Unios sensi- 
tive to light?” He i 
= sede subject, and he seems to be under the impression that his 

ontde: was pretty fully stated. It will be found in my paper that nat 2 . _ 

terminal point of the tentacula may be observed to be rounded and furnished with at least the spipenrasine of aneye and that I 
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would prove to be a true eye, however imperfect, there can be 
little doubt.” Talso stated that I left the subject to Dr. Leidy, 
believing that “he would be able to make out the complete 
anatomy of the eye of the Unio.” 

It was mentioned also in this paper that the females were more 
sensitive to light than the males. 
Subsequently i in the introduction to my vol. 6 “Observations on 

the Genus Unio,” &c., I mentioned the subject again, and stat 
that I had found that the Unio rubiginosus Lea, U. Cylindricus 
Say, and An. imbecillis Say, were all sensitive to light. 

n referring to my notes made since the above mentioned pub- 
lication, I find that duri ring the years Seas ’59, °60, I found the 

Lea, U. pyramidatus ars e obscurus Lea, U. pustulosus Lea, 

IV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE, 

1. On the use of sodium in explosive powders.—Dr. H. Furck 
of Dresden has made an extended series of experiments on the 
use of sodium as an Satan of various eS and inflamma- 

ened glass rod. On filling a tube with gunpowder, placing a lit- 
tle of this oar on the top, sad throwing the P os e into water, 

sitts rae 8 

paycte st eras oN 20SbO s+3KOSO,+3N. 
The n xt point was the i seomuchipa ok of ae sodium. This Fleck 

has caseacanain doing by m of under which the so- 
dium is melted, and then nee finely vided by violently shaking 
the flask for five or ten minutes. A gran powder of a silve: lus-. 
ter is thus obtained, which when removed from the still liquid par- 
affine, does not tarnish, being erfectly protected by a thin coat- 
ing of this hydrocarbon which it retains, and which increases its 
we eight from 30 to 35 per part 6°6 grams of this sodium are sub- 
stituted for the 5 grams of or sodium in the above mixture B. 
To remove all traces of si m the other ingredients, they 
are well dried and then moistened with petroleum; the sodium is 
now added and the whole is well mixed together in ina Seotallie 
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mortar, until it becomes a uniform powder; it is then preserved in 
closed vessels. As thus made, A is in the highest degree 

inflammable, communicating the combustion readily to the mixture 
B on a piece of sulphured wood, For the purposes of the match 
manufacture, these mixtures are made into a paste with caoutchouc 
dissolved in naphtha to a gelatinous mass, which then may be read- 
ily incorporated with the powder, without injuring the inflamma- 
bility of the latter. 

Experiments were then made on the preparation of a suitable 
match box, one which should act when opened. A brass box, 

whose cover was made to fly open with a spring, was filled in its 
lower part with moistened asbestus; in the upper portion, two 

in the vessel containing the gunpowder, and placing the whole m 
water, the explosion follows so soon as the hyposulphite 1s dis- 

vi s of the powder is sufficient to ensure th 

306, Nov. 1868. Teo 
2. Deerease in the Production of Gold.—Buaxx in his late “Re- 

port on the Precious Metals,” has the following remarks on the 

D Oo fte . 
“The statisties of the production of gold in California, Australia 

and other satire pe: show very clearly the familiar fact that m all 

as 

ee oe eee 
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shipments were about $55,000,000, and the production was doubt- 
less from $60,000,000 to $65, 000 000 in value. It is now much less 
than half of that amount. In Australia, in the same year, (1853,) 
the reported shipments from Victoria amounted to 3,150,020 troy 
ounces, and the production was rig ee ah in value.* In 

tion has been maintained rt hes a series of years, This may per- 
haps be explained by the fact that the mines have not been free to 

5 

there is doubtless an immense area of virgin grou from which 
the gold supply of Russia may be for a long time maintained at 
the present figures, or, possibly, greatly pap eet opel if all 
restrictions upon mining are removed, an a Ie ntry is thrown 

to otis pea is any uncertainty in respect is its probable future 
ield of 

. “The Fe ii of very ancient workings in the Altai is signifi- 
cant, and leads us to question whethe r this great interior region 
has not already yielded u i‘. a sepessibl treasures, 

. Danas System of Min e first Senin of Dana’s 
igi of having been aapowed (an yt the publishers, a new issue _ 

some corrections, of which the fol- 
nt 

wee 25th line from i 3 for 2 ee 60, 211. from foot, : os for 6: ‘671; 

8th 
aA =: 262, 141. fréii top, Levy, Jabrb. Min. 1830, 71; 161. from foot, iv, 513 

for iv, 147; a oe ee 279, ler for 121; p. 309, in fig. 285, eet bt fogil 
and for I; ’p. 32 under r fig. 291, “Gi for q; p. 327, in fig. 292, be w O, 2 and 3 

moved to ‘right 2 emer 1; p. 366, in fig. 7g 2 ne a ap ak plese 
right; p. 383, in fig. 362, 13 for r the lower i2; p. 409, 14 from top, S habtoth for 

Ueberroble; p. 448, 31. from foot, Somer t a ae 480, 31. svete’ gaat 
p. 495, 191. from top, 1841 1 for the first 1843 in fig. 441, 4, 2 substituted 

Dea ac4id tae soe 
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for e’, e, e”", and in both 441 and 442, 22 for 12; p. 551, after Bindheimite, Sb, Pb, Ht 
for 8, P,H; p. 593, 51. from foot, +$.aq added to end of 2nd formula; p. 721, 
131. from foot, XLYORETINITE GROUP for RETINITE GROUP; p. 812, 806 

added after Cumengite 

Oxrrvary.—J. Nickizs.—Through a letter from Mr. Achilles 
Delesse, dated Paris, April 7th, we have intelligence of the death 
of our correspondent, Mr. Nicklés, Professor in the University at 
Nancy. Prof. Nicklés died after a short illness, from a severe col 
aggravated by breathing an atmosphere containing some hydro- 
fluoric — ‘He had been experimenting for some time upon cer- 

8. 
m11aM Mrrenext, a well known mathematician and astrono- 

mer, died of general debility at the Vassar College, near Pough- 

keepsie, on the 2nd of April, aged seventy-six ye ived in 
the Observatory with his daughter, Miss Maria Mitchell, the as- 
tronomer. William Mitchell was a ber of the Society of 
Friends, and in all relations of life a most esteemed man. 

V. MISCELLANEOUS BIBLIOGRAPHY. 

fall 

prepared by a well known Scotch Meteorologist, and brought 
down to the times by a painstaking digest of the recent literature 

a wide spread interest in the In 
fully printed and illustrated by isobarometric and isothermal charts 
printed in colors in an extremely satisfactory manner. He has 
availed himself of the results of American investigators with fair- 

ness and good judgment for the most part. The work is on sale 
by Chas. Scribner & Co., 654 Broadway, New York. , 

2. Annual of Scientifie Discovery, d&e., for 1869. Edited by 
AMUEL sp, A.M., M.D., &c. 12mo, pp. 377. Boston, 

1869. oo & Lincoln.)—This old acquaintance is always 2) 
eable reminder of its predecessors of former years, 28 well as . 

emena than such efforts usually) of Prof. 
sant frontispiece to the volume. 
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. First ring au of Chemical Philosophy ; by J. P. Coorg, 
ly Cambridge, 1868.. 12mo.—This important manual of instruc- 
tion can hardly ‘be said to be published in the or sense of 

ophy of chemistry in such a form that it can be made with profit 
the subject of college recitations, and to furnish the teacher with 
the means of testing the student’s a and ability. To 
Prof. Cooke more than to any American, is due the credit of hay- 
ing made chemistry an exact and disciplinary study in our colleges, 
The present work has grown * Problems,” prepared 
several years since to elucidate his methods, and is designed to in- 
‘culcate these methods by the use of the unitary system of chemical 
notation and philosophy, It is a logical analysis and deduction - 
the subject which will command the careful attention of chemists 
= duties require them to instruct in this difficult department. 

4, Outlines of Physiology, Human and Comparative; by Joun 

concerned this book is probably unsurpassed, and perhaps not 
equalled by eek treatise on physiology in the English language. 
This n we can say for the artistic and mechanical ex- 

ecution of t ais: work. It is surprising that with a text of such ex- 
cellence the publishers contented themselves with a series of illus- 
trations inferior to those in some other works of much less merit. 

new species described by him, as well as numerous very rare and 
beautiful forms, — offered for sale, and would be a very im- 

rtant addition to any museum. We learn oe Dr. George 
mith that Mr. Cassin’ s birth-place was incorrectly given in our last 

number. He was born in Upper Privridanse: township, Delaware 
county, Pa. San gr gres ye 1813. 

atalogue of the ssl at of North America, described 

very name under which species have been described is entered, 
with fall references to the —: = _— h it occurs and t he local- 
ity from whisk it was stated t yet: . ; 

been made to give the actual podientte = 
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fall list of authorities, and at the end is a tabular arrangement 
of the genera and families, which appears to us more natural Be an 

e 
7. Memoirs of the Hiaborky Academy of Science, oes I, N 0. 

1, royal 8vo. Press of the Essex Institute, Salem, Mass.—This 
new serial makes its appearance in a style that will compre favor- 
ably with the publications of any other scientific Institution, 
whether foreign or American. The typography is beautiful and 
the paper of excellent quality. The size is well pir for the 
purpose. e part now issued contains a very complete mono- 
fi Bends revision of the Large, Stylated, Fossorial Crickets, by S. 

species, two of which are new. Nea arly all th ecie ave been carefully rodesoribed: with full tables of medsticemtats 
and localities, 
tat Bulletin of the Essex erred Vol. I, Nos. 1 and 2. Salem 

vo. Jan. and cg 869.—Thi is new monthly serial is 
intended to ie open in par “Proceedings of the Essex Insti- 
tute,” which will be Saciletnesid at the end of Vol. I 
contain the reports of the meetings of the Society, lists “of dona- 
tions to the museum and library, etc., together with the shorter and less technical co communications, in both the historical and sei- 
entific saa Seen It is furnished at the very low price eae one 
dollar per annum. 

Facts and slide for Darwin. By Fritz Miiller. With Additions Hh a Author. Translated from the German rman by W. 8. Dallas, F.L.S. 144 pp. octa London, 1869. 
“age Bost. Soo. Nar. Hist. Vol. I, Part 4p. 473, Weapons and Military 

Character o f the Race ie the Mounds ; C. Whi Rega 482, Distortion of Peb- 

r. speromannia, : W.: ham.—p. 529, Notes on Alsinidendron, Platydesma, and Brighamia, new Genera of Hawaiian Wallan Plants; with an Analysis of the Hawaiian Flora; 2. Mann. —p. 542, Geographical Distribution of the Nativs Birds of the goes of Vera Cruz, With a List of the Migratory Species; F. Swmichrast.—p. 5 tion of the Hawaiian Volcanoes, 1868; W. 7: Brigham.—p. 588, Physical Geology of Eastern ae nie 0. Siena ges ns 599, Index to the Vol. Gs PortLANp Soc. Nat. Hist. Vol. I, Part 2.—- -p. 98, List of Fossils from Zebb's ( Cove, Cape Elizabeth, Me.; W. Wood.—p. 99, Fossil Plants at Perry, Me. ; J. W. 1 ‘awson.—p. 104, Catalogue of Fossils from Square Lake; £. ge 
; 3 , 

. 
é x 

85, Clio on 
Nat. 2 ae from 1866 to 1368. 
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