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Art. lL—Witiiam S, Sunnivant; a Biographical Notice. 
(From the Annual Report of the Council of the American 
Academy of Arts and Sciences, May, 1878.) 

Wittiam Srariine Subiivant died at his residence in 
Columbus, Ohio, on the 80th of April ult. In him we lose the 
most accomplished bryologist which this country has pro- 
duced ; and it can hardly be said that he leaves behind him any 
where a superior. isgebetees 

e was born, January 15th, 1803, at the little village of 
Franklinton, then a frontier settlement in the midst of primitive 
forest, near the site of the present city of Columbus. His 

ather, a Virginian, and a man of marked character, was ap- 

Athens, upon the opening of that seminary ; an ; 
transferred to Yale College, where he was graduated in the year 
1823. His plans for studying a profession were frustrated by 
the death of his father in that year. This required him to 
Am. Jour. Sct.—Tump Series, Vor, VI, No. 31.—Jury, 1873. 
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2 William S. Sullivant. 

occupy himself with the care of the family property, then mai
nly 

in lands, mills, ete., and demanding much and varied attention. 

He became surveyor and practical engineer, and indeed took an 

active part in business down to a recent period. Leisure 1s 

hardly to be had in a newly-settled country, and least of all by 

those who have possessions. Mr. Sullivant must have reached 

of the Grasses and Sedges, entered into communication with the 

leading botanists of the country, and in 1840 he “eb tae ae 
e vicinity of 

f 

valuable notes. His only other direct publication in pheenoga- 

mous botany is a short article upon three new plants which he 

accompanied by the specimens themselves of Mosses and Hepa- 

tice collected in a botanical expedition through the Alleghany 

Mountains, from Maryland to Georgia, in the summer of 1843 

(the writer of this notice being hiscompanion.) The specimens 

were not only critically determined, but exquisitely prepa 
and mounted, and with letter-press of great perfection; the 

whole forming two quarto volumes, which well deserve the en- 

comium bestowed by Pritzel in his Thdésaurus.t It was not 

put on sale, but fifty copies were distributed with a free hand 

among bryologists and others who would appreciate it.{ 

* His first wife, Jane Marshall, of Kentucky, was a niece of Chief Justice Mar- 

She died a few years i 
+ “ Huie splendid impresse 292 specierum enumerationi accedit elegantissima 

speciminum omnium exsi collectio.” 
te tribute is justly due to the memory of the second Mrs. (Eliza G. Wheeler) 

vant, a lady of rare accomplishments, and, not least, a zealous and acute bryol- 



* 

Wiliam S. Sullivant. 8 

In 1846, Mr. Sullivant communicated to the American Acad- 
emy the first part, and in 1849, the second part of his “Contri- 
butions to the Bryology and Hepaticology of North America,” 
which appeared, one in the third, the otherin the fourth volume 
(new series) of the Academy’s Memoirs,—each with five plates, 
from the author’s own admirable drawings. These plates were 
engraved at his own expense, and were generously given to the 
Academy. 

work, and laying a foundation for the general study of bryology 
in the United States, which then and thus began. 

b- 
lished of this portion of the Manual, under the title of ‘ The 
Musci and Hepatic of the United States, east of the Missis- 
sipp! River,” (New York, 1856, imperial 8vo,) upon thick paper, 
and with proof-impressions directly from the copper-plates. 
This exquisite volume was placed on sale at far less than its 
cost, and copies are now of great rarity and value. It was 
with regret that the author of the Manual omitted this crypto- 
gamic portion from the ensuing editions, and only with the un- 
derstanding that a separate Species Muscorum or Manual for the 

osses of the whole United States should replace it. This 
most needful work Mr. Sullivant was just about to prepare 
for the press. 

-bout the same time that Mr, Sullivant thus gave to Ameri- 
can students a text-book for our Mosses, he provided an 
Hnequalled series of:named specimens for illustrating them. 
The ample stores which he had collected or acquired, supple- 
mented by those collected by M. uereux (who was associ- 
ated with him from the year 1848) in a journey through the 
mountainous parts of the Southern States under his auspices, 

‘ce her husband's efficient associate in all his scientific work until her death, of 

Sulli, 2 1850 or 1851. Her botanical services are commemorated in Hypnum 
anti of Schimper, a new moss of Ohio. 



4 William S. Sullivant. 

after critical determination were divided into fifty sets, each of 

about 360 species or varieties, with printed tickets, title, index, 

ete., and all except a few copies for gratuitous distribution were 

generously made over, to be sold at less than cost, for his 

esteemed associate's benefit, and still more that of the botanists 

and institutions who could thus acquire them. The title of this 

classical work and collection is Musci Boreali Americani quorum 

specimina easiccata ediderunt W. S. Sullivant et L. Lesquereux ; 

1856. Naturally enough, the edition was immediately taken up. 

Tn 1865 it was followed bv a new one, or rather a new work, | 

of between five and six hundred numbers, many of them Cali- 

fornian species, the first fruits of Dr. Bolander’s researches in 

that country. The sets of this unequalled collection were dis- 

posed of with the same unequalled iberality, and with the sole 

view of advancing the knowledge of his favorite science. This 

second edition being exhausted, he recently and in the same 

spirit aided his friend Mr. Austin, both in the study and in the 

publication of his extensive Musei Appalachiant. 

To complete here the account of Mr. Sullivant’s bryological 

labors illustrated by “ exsiccati,” we may mention his “ Musci 

Cubenses,” named, and the new species described in 1861, from 

Charles Wright's earlier collections in Cuba, and distributed 

in sets by the collector. His researches upon later and more 

extensive collections by Mr. Wright remain in the form of notes 

and pencil sketches, in which many new s ecies are indicated. 

The same may be said of an earlier, still unpublished collection, 

made by Fendler in Venezuela. Another collection, of grea 
vo elaborately prepared 

was botanist. Brief characters of the principal new species 

were, however, duly published in this as in other departments 

of the botany of that expedition. It is much to be regretted 

that the drawings which illustrate them have not yet been en- 

graved and given to the scientific world. 

This has fortunately been done in the case of the South 

Pacific Exploring Expedition, under Commodore Wilkes. For, 

although the volume containing the Mosses has not even yet 

been issued by Government, Mr. Sullivant’s portion of it was 

published in a separate edition, in the year 1859. It forms a 

sumptuous imperial folio, the letter-press having been made up, 

into large pages, and printed on paper which matches the plates, 

twenty-six in number. 
One volume of the Pacific Railroad Reports, i. e., the fourth, 

contains a paper by Mr. Sullivant, being his account of the 

= 
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William S. Sullivant. 5 

Mosses collected in Whipple’s Exploration. It consists of only 
a dozen pages of letter-press, but is illustrated by ten admirable 
plates of new species. 

The Jcones Muscorum, however, is Mr. Sullivant’s crowning 

, Mrs. 
grandchildren, and great-grandchildren, to inh 
and honored name, and to cherish a noble memory. 

In personal appearance and carriage, no less than in all the 
traits of an unselfish and well-balanced character, Mr. Sullivant 
was a fine specimen of a man. He had excellent business 

talents, and was an exemplary citizen; he had a refined an 

was an accomplished draughtsman. But after 

ss are and he educated him to the work, with what 
excellent results the plates of the Icones and of his other works 

abun antly show. As an investigator he worked deliberately, 
slowly indeed and not continuously, but perseveringly. Having 
Chosen his particular department, he gave himself undeviatingl 
to its advancement. His works have laid such a and 
complete foundation for the study of bryology in this country, 

are of such recognized importance everywhere, that they 
must always be of classical authority ; in fact they are likely to 
remain for a long time unrivalled. Wherever Mosses are stud- 
led, his name will be honorably remembered ; in this country 
it should long be remembered with peculiar gratitude. 



6 J. D. Dana—Results of the Earth's Contraction. 

n accordance with his wishes, his bryological books and his 

exceedingly rich and important collections and preparations of 

Mosses are to be consigned to the Gray Herbarium of Harvard 

niversity, with a view to their preservation and long-continued 
usefulness. The remainder of his botanical library, his choice 
microscopes, and other collections are bequeathed to the State 
Scientific and Agricultural College, just established at Colum- 
bus, and to the Starling Medical College, founded by his uncle, 
and of which he was himself the Senior Trustee. 

tary of the river which flows by the place where he was born, 
and where his remains now repose. A. GRAY. 

Art. II.—On some results of the Earth's Contraction from cool- 
ing; by JAMES D. Dana. Part II, The Condition of th 

Earth's Interior, and the connection of the facts with Mountain- 
* making. IL, Metamorphism. 

IL Tue ConpiITIoN OF THE EARTH’S INTERIOR. 

LM Saou difficulty than ever to the geologist. Professor 

of meeting this difficulty; yet, as he admits in his agar age 

remarks, the oscillations over the interior of a continent, an 

the fact of the greater movements on the borders of the larger 

ocean, were left by him unexplained. Yet these oscillations are 

* For Part I, on the Origin of Mountains, see vol, v, p. 347, 

* 
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and this could not have been, except through seven miles of 

local contraction along the region; but such an open space, of 

place. And, moreover, such open spaces, of no less extent, 

must have existed, in one or more ranges, underneath all conti- 

nental borders. This is proved, and, at the same time, the 

extreme improbability of their existence demonstrated, by the 

facts reviewed beyond. 
If the matter beneath was not aerial, then liquid or viscous 

rock was pushed aside. This being a fact, it would follow that 

there existed, underneath a crust of unascertained thickness, a 

sea or lake of mobile (viscous or plastic) roek, as large as the 

sinking region; and also that this great viscous sea continued 

in existence through the whole period of subsidence, or, in the 

case of the Alleghany region, t rough all Paleozoic time—an 

era estimated on a previous page to cover at least thirty-five 

millions of years, if time since the Silurian age began embraced 

fifty millions of years. 
The under-Appalachian fire-sea, if a reality, must hence have 

had a long continuanc 

But, on the above condition, it could not have begun its 

me. LKarlier, great subsidences were involved in the de- 
gpg later than the period of disturbance closing pre-Silu- 

; : 

. a 
ridge, Adirondacks, and the Archeean heights farther north 

Were made; and the under-crust sea would have been, through 
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Paleozoic time were small; for the region was then, the larger 

part of the time, a mediterranean salt-water basin or sea, nur- 
turing crinoids, corals and mollusks, and making limestones. If 
not westward, then it passed eastwurd : and if driven eastward, a 
geanticlinal elevation of a sea-border region parallel with the area 
of subsidence must have been in progress from lateral pressure. 
The height of this geanticlinal, or swell of the overlying crust 
(anticlinorium), would have depended on the distance to which 
escape eastward was possible, that is, on the eastward extent of 
the subterranean region of mobile rock. Its elevation was 

* Last volume of this Journal. 
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aes small and of varying extent during the Silurian and 
evonian ; for Devonian fossils show that the sea-border south of 

New York had some way an open connection with the Atlantic 
ocean ; but there is no evidence in the Appalachian rocks of the 
Carboniferous era to prove that off New Jersey it was not, at 
that time, almost or quite a complete barrier; the marine fossils 
in the more eastern of the Pennsylvania Coal-measures are rare, 
and those in the western Pennsylvania beds would have been 
from the waters of the mediterranean sea over the Mississippi 
basin, which reached northward from Alabama, and, east of the 
Cincinnati uplift, bathed all the western ae of the Appala- 

geanticlinal; for it was still above the ocean 
following era—the Triassico-Jurassic. The absence of all re- 
mains of distinctively marine fossils from these rocks, and from 
any rocks of the Triassic or Jurassic eras in view over the 
Atlantic border, demonstrate (as I have long held) that an 
emerged area then existed outside of the present coast line. 
Moreover, inasmuch as these Triassico-Jurassic areas (situated 

on the Atlantic slope parallel with the Appalachians) were sub- 
siding while their rocks were in progress, the sea-border anti- 
clinorium should, at the time, have taken another turn upward, 

a8 a counterpart to this subsidence. 
With the close of the Triassico-Jurassic era, if not before, 

the great anticlinorian barrier began actually to disappear; and 
by the time the Cretaceous period opened it had so far sunk that 

the Atlantic coast region south of Nets York was again exposed 

to the ocean, and flourished with abundant marine life, the 
Cretaceous fossils of the coast giving full evidence on this point. 
hus the absence from the present Atlantic border of all Tri- 

assic and Jurassic marine fossils and the presence of Cretaceous 
Species in great numbers are well accounted for. : 

Prof. unt has recognized the existence, on the Atlantic 
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sedimentary material that was used in making the Appalachian 

and other rocks. Prof, LeConte also brings into his views such 

an elevation, and remarks upon its final disappearance. But 

neither of these authors states that he regards it as part of a 

system of oscillations set in motion by the lateral pressure 

resulting from the earth’s contraction, and a direct counterpart 

to the geosynclinal of the Appalachian region. Their views 

are adverse to such an idea, the subsidence with them being not 

due to contraction. 
The facts thus sustain the statement that lateral pressure 

produced not only the subsidence of the Appalachian region 

through the Paleozoic, but also, cotemporaneously, and as i 

essential prerequisite, the rising of a sea-border elevation, or ge- 

anticlinal, parallel with it; and that both movements demanded 

the existence beneath of a great sea of mobile rock. 

ovement and mountain-making over other parts of the 

Atlantic border (v, 436), and also the grand double series of 

events on the Pacific or Rocky Mountain border (vy, 438), 

plainly its characteristics even till Tertiary times. And did it 

continue on through the Tertiary and afford the floods of rock 

that were poured out from the deep fissures of this long era? 

And was it still in existence when the great floods were poured 

ous. An appeal to the other continents for further testimony 

is hardly necessary. 
The facts from the ocean seem to demand a vastly greater 

range for the under-crust mobile layer. The coral island subst- 

this be, it stands as a fact to be explained. 

In view of the conclusions here reached with regard to the 

earth’s interior, I present the following statements: 
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1. That this restriction of the interior liquidity of the earth 
to an undercrust layer, does not require in itself any modifica- 
tion of the views I presented, more than twenty-five years since, 
on the results of the earth’s contraction, since there is still a 
flexible crust and mobile rock beneath it. 

2. The condition of the earth’s interior here recognized is, 
as many readers will have observed, that suggested long ago by 
Professor W. Hopkins—the author who first offered a mathe- 
matical argument in favor of the earth’s either having a very 
thick crust or being solid throughout.* In a paper on Theories 
of Elevation and Karthquakes, in 1847,+ Prof. Hopkins argues 
that the central mass of the earth became solid in consequence 
of the pressure, whenever the temperature within reache 
limit that permitted of it; that crusting at surface from cooling 
commenced afterward; and that between the regions of interior 
and exterior solidification, there long remained a viscous layer, 

which, in the progress of time, was gradually contracted by the 
union of the solid nucleus to the thickening shell. 

? 

than water, changes to water under pressure, has ‘been appeale 

to in Support of the conclusion. The pressure to which the 
material within the earth is subjected is so great that experiment 

can never imitate it, or directly test its effects. Beneath only 

earth should be as completely free as it is from tidal movements 
In its mass, 

* Trans. Roy. Soc., 1839. ea, 

+ Rep. Brit. Assoc. for 1847, p. 33. The theory of elevation advocated in this 
Paper attributes elevation, not to lateral pressure from contraction, but to evolved i On. 

. Vapors un erneath the elevated region. The array of facts which have been i z 
resented respecting the positions of mountain ranges, their relations to the great 

* * pa c= peda f e 
and ae natural evolution of the whole from the universal action of the one 

be also that mountains so raised could not hold themselves up, has seemed to 

an insuperable difficulty to the success of the method. 
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4. According to the above, the solid part of the globe con- 

sists, as regards origin, of three parts. 
a. The central mass, consolidated by pressure; the solidifica- 

tion centrifugal, or from the center outward. 
b. The crust proper, consolidated by cooling; the solidifica- 

tion centripetal, or from the surface inward. 
c. The outer crust, or superficial coatings—the supercrust— 

made chiefly by the working over and elaborating of the mate- 

rial of the surface through external agencies, aided by the 

ever-acting lateral force from contraction, and including all 

terranes from the Archeean upward. 
5. As to the thickness of the viscous layer and the overlying 

crust, or the vif of the later under-crust seas, I have nothing 

_ The under-crust fire-seas would have had their heat from 

time to time supplemented through the movements of the crust. 

pared with the earth’s surface, that this cause could not have 

prevented a gradual narrowing of their limits with the progress- 

ing refrigeration. But even after the general union of the crust 

and nucleus, giving the earth trap-like “ rigidity,” had taken 

A final word on Mountain-making. From the above we learn 

that. in the work of mountain-making in eastern North Amer- 

ica, there was first the commencing and progressing geanticlinal 

on the sea-border; and, as a concomitant effect of the latera 

pressure, a parallel geosynclinal farther west, along the border 

of the continent. Concurrently, the deepening trough of the 

geosynclinal was kept filled to the water level, or nearly, by 

sedimentary accumulations, until these had become seven miles 

in thickness; and, as a consequence, the lines of equal tempera- 

ture (isogeotherms) in the crust beneath gradually rose upward 

seven miles; and further, the geosynclinal crust, owing to this 

rising of heat from below, lost part of its thickness by a melting 

off of an under portion, and also part of its strength up to a 

higher level by the softening action of the heat, while it re- 

ceived, as the only compensation for the loss of thickness, the 

addition of half-consolidated sediments above. Finally, the geo- 

synclinal region, owing to its position against the more stable 
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continental mass beyond it, and to the weakness produced in 

its crust in the manner explained, became, under the continued 

lateral pressure and the gravity of the geanticlinal, a scene of 

catastrophe and mountain-making after the manner described. 

The principle here brought in, that the weakening of the crust 

through the rise of the isogeotherms was one occasion of the 

catastrophe, is made of prominent importance by Professor 

LeConte (vol. iv, p. 468), though by a somewhat different 

method. ° 
The geological facts thus far gathered have not yet proved 

that there was a geanticlinal on the Pacific border (like that of 
the Atlantic), as a counterpart to the geosynclinals in progress ; 

but the evidence may be looked for with confidence. 

Ill METAMORPHISM. 

the ascending isogeotherms, must have been before their dis- 
turbance, as calculated by Prof. LeConte, not less than 800° F., 
and much above this, if more heat escaped from the earth then 

than now. Thus seven miles of accumulations were not sufli- 
cient to bring about metamorphism or erystallization even in 

ahbabs beyond that of ordinary 

It seems certain, therefore, that this method of obtaining the 

heat, b blanketing the surface with strata, is not sufficient. 

volume of this J ournal, can heat be derive from simple pres- 
Sure or “mechanical compression,” as the language of Vose sug- 

nN The arguments here presented are the same that I urged in this Journal, in 

alii, p. 252, 1866. 
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gests.* But with movements in the strata, or progressive plica- 
tions, such as the metamorphic rocks themselves show they 
have experienced, then, according to the principle of the trans- 
formation of motion into heat, first suggested with reference to 
metamorphism by Prof, Henry Wurtz, of New York, in 1866,t+ 
oe Senay. Annee to voleanoes and demonstrated by Robert 

t, Esq., the conditions for metamorphism might be com- 
ie even with comparatively little help from a rise in the 
isogeotherms. This result would certainly follow if the heat 
from motion is great enough, as Mallet appears to show, to pro- 
duce fusion. Such a cause is capable, as others have urged, of 
producing the heat throughout the strata, just where it is needed 
for work. Under it, accumulations of strata of like thick- 
ness and composition would be differently acted upon according 
to the three conditions: (1) the amount of motion, one principal 
source of heat; (2) the thickness of the series of beds undergo- 

ing movement, another source of heat beneath ; (8) the amount 

region of feebly-metamorphic rocks is found to lie side by side 
with one of thoroughly-metamorphic, the strata of the two may 
have ils ally been similar, and of one and the same geological 
orizo 
Metarnoayeiae over large areas is thus one of the direct 

results of the earth’s contraction. Solidification is often only a 
ower stage in the same process; and the reddening of sand- 
stones, as already explained, is frequently involved with it. 

* Vose could hardly have intended to say in place of pressure, the motion pro- 
uced by pressure. For, in one of his paragraphs, he attributes the changes = 

tinctl the e ous pressure generated in the fol of masses of 
” 

rock, t 
depth of which is measured by miles”; and this pressure was that of cae 
sediments alone, while the additional heat required came from a rise i the i 

Decught fa fo smote y Prof. Hunt 7 support of it. Mr. Vose’s views are contained 
in i pubhi 

Jan. 25, 1868. e paper was read at the meeting of the American Association 
at Buffalo, in oe 1866. 
¢ Page 430 of the preceding volume. 



C. 8, Sellack—Photography of Southern Star-clusters. 15 

Art. II]. — Photography of Southern Star-clusters; by C. §. 
SELLACK, at present Professor of Physics in the University 
of Cordoba, South America. 

In the beginning of last year, under an arrangement made 
with Mr. Rutherfurd in New York, and at the expense of some 
gentlemen from Boston, I went to Cordoba to take, in the 

seemed to be frustrated. The optical refractor of the same 

dimensions, which the observatory possesses, proved unfit for 

photographic purposes. In using only one half of the broken 
flint-lens the intensity of light would’ have been too much re- 
duced for the intended work. If anything at all was to be ac- 
os oa the two pieces of the broken lens had to be fitted 

I undertook this task with the assistance of a watchmaker in 
Cordoba, constructing an adjusting apparatus. On the circum- 
erence of each of the two segments of the lens, at the corners 0. 
the break and in the middle, were put three little metal clasps ; 
pairs of pulling and butting screws, inserted in small metal 
Pleces fastened on to the frame of the lens, worked on these 
clasps, so that with them the pieces of the lens could be lifted 

re lowered. A slight motion of the pieces of the lens parallel 
10 its surface could be effected by little wedges, the frame giv- 
ig some play to the lens. 

* Under the charge of Dr. B. A. Gould. 
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The adjustment of the lens was to be done by continued 

hotographing of stars, as the image is not sharp for mean visi- 

le rays, and even observation through a blue glass did not 

show it distinctly enough. The lens had to be taken out of 

the telescope for each correction, which was done many a hun- 

dred times. The image of the star was photographed, not only — 

in its true focus, but at different distances before it, so that the 

section of the converging light was obtained; the shape and 

arrangement of light in these sections allowed a better judg- 
ment of the state of the different parts of the lens. As the ob- 

ject was not the adjustment of parts of a simple lens, but of the 

diverging lens of a system, it is obvious that mistakes in cor- 

recting the screws were easily made, Displacement of the two 

poe of the lens produces double images in the manner of the 

eliometer, except that in this case the concave lens alone 

makes the effect; tilting of the pieces about the edge of the 

erack has a similar effect. e surface of the crack being very 
irregular, it was difficult to fit the pieces exactly together. 

tude, as of several stars in the Pleiades. The image of the 

broken lens does not seem to have the same concentrated sharp- 

ness; only slow moving stars, fainter than third magnitude, 

leave a trail. However, with exposures of eight minutes stars of 

the ninth magnitude, of white color, give a photographic impres- 

sion; this result does not seem to have been surpassed formerly. 

The greatest difficulty in stellar photography is to make the 

image on the plate stationary during a long exposure. The 

steadiness is absolutely necessary for the production of circular 

images; the images must be circular, because in elliptically 

lengthened images the eye cannot fix the center with the sharp- 
ness required for the measurements. Employing even the most 

perfect clockwork, the steadiness of the image is affected by the 

effect of the atmospheric refraction, by the variations in the 

refraction produced by disturbances in the atmosphere, and by 
the increase of refraction dependent on the zenith-distance. 

The photographic nage of stars is circularly spread by pro- 
longation of exposure; this is principally the effect of the scin- 
tillating motion of the image, not of want of definition, as its 
amount depends on the state of the atmosphere. Bond has 

ee lm 
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found the increase of the area of the image proportional to time. 

atmosphere produces a strong scintillating motion, the images 
of bright stars become very large by long exposures, and faint 
stars do not produce any impression. In great zenith-distances 
another obstacle combines with oe increased scintillation, the 
strong absorption of chemical rays by the atmosphere. 
The increase of refraction depending on sonith- distance, for 

an exposure of eight minutes, is computed in wa ascension 
and declination for declinations from +20° to — 80° for Cor- 
doba, southern latitude 31° 15’ 30,” ae 20° , and 
barometer 725 ™™ 

Differences of refraction. 

are +20" +10° 0° —10° =—20° + =~380° a —50° 
angle, @ O a ae 6 8 ao 

Tz a” ie a” Be, ” | a Be a” ” ” | a” by we A. 72 a” 7 ” a” 

0 . 0 0-02/0-131|0 02/0°14/|0-00|0-07 | plea pl a He eee ete ic aaiaat en ates> 
: *|(0-11]0-67)|0-11|0-57||0-1 14.0°56 0°23/0°62)/0°51/0°77 0°68) /0°LT/0°39 

13"-15"||0°34| 1-18||0°33|0-97| (0°38 0-90||0°55|0°93 |0°97|0-92 161 0-29||1-08 0-641|0-46/0- 
28°~30"||1°51|2-63)|1-30/1-95]/1-29 1-58|/1-23)1-50||1-69/0-94)|1-88/0°36))1°65)0-29 1:17/0°63 
43°65" 2°75 2°37T||2°33/2-01||2°50|1°17||2°39 0°59|/2-19/0-04||1-79|0-38 

ot he the component of the refraction in right ascension can 
be reduced to less than 0-1, by retarding the clock by the 
mean amount, and for intervals of 8™ within the given = 
(with exception of the zenith-stars near culmination). The c 
rections of the clock per hour-are : 

Interv: 
of our Ne og +20°}+10°| 0° |—10°/—20°|—30°|—40°|—50°|—60°) —80 

8. 8. M % 8. 8. 8, + 

0°— 2°!| 0-00} 0:00] 0-00| 0:00| 0-01} 0:33} 0-01| 0-00) 0°00, 0-00 
7 9°l| 0-06) 0°05| 0-07| 0-12| 0:27| 0°59| 0-41| 0-13 0-08 | 0-06 

13°-15°|| 0-18 | 0:17| 0°19! 0:28| 0°52| 0°93| 0°70) 0°36) 0°22) 0-15 
25-80" 0°80 0°66] 0°64! 0°63) 0°90! 1°08) 1°08| 0°91) 0°74) 0°66 

43°-45°|| 1:37| 1:18] 1°43) 1°38} 1-43| 1°39) 1°32| 1°38 

.The component of refraction in declination cannot be elimin- 
ated, But the table shows that a double exposure of eight 
minutes can be made for all stars in. wick the motion of the 1m- 
age of the central star is less than 0°’2 or 0°004™™ on the photo- 
inwore plate. The field comprehends a circle of 80’ —) 
“lea the difference of the motion of stars near the border, and 
. the central one, is always less than 0.”1. The favorable 
me for taking photographs is for north culminating stars near 
si imination, or stars culminating near the zenith at some 
istance from culmination, for south eens stars near 
Am. Jour. Sct.—Turp SERIES, Vou. VI, No. 31.—Joury, 1 
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of giving has been reserved to Dr. Gould. 
The Argentine Government is going to provide a new photo- 

graphic lens for the National Observatory, and has asked me 
to continue the experiments with the new lens. 

Cordoba, March 8, 1873. 

Art. IV.—On the Meteoric Iron found near Shingle Springs, 
Eldorado Oounty, California; by B. SILLIMAN. 

(Read before the National Academy of Sciences, Washington, April, 187 BS 

An Eldorado meteoric mass was found by the writer in 
March, 1872, in the cabinet of Mr. W. H. V. Cronise, of San 
Francisco, where it was placed by its discoverer, Mr. James H. 
Crossman, who in 1871 rescued it from the forge of a smith at 
Shingle Springs, California. It was found in 1869 or ’70, in a 
field belonging to the same smith, about half.a mile from the 
wn named. It is said to be the first meteoric mass discovered 

_ in California. . C. F. Watkins of San Francisco has photo- 
graphed this specimen of the natural size, and from this photo- 
graph the accompanying figure has been reduced to one-third 
the linear dimensions of the original. 

ae mass was intact when I first saw it, and weighed about 
eighty-five pounds avoirdupois. It was flattened upon oneside — 
and presented the usual familiar features of iron meteors. 
has since been cut in several sections, one of which (which was 

ee 
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exhibited with this communication) shows a cross section meas- 
uring 12X18 centimeters. The section is approximately a 
semicircle, having the flattened side for its diameter, with the 
outline and exterior coating perfectly preserved on all sides. 
Its weight was over 800 grams. The largest dimensions of the 
entire mass were about 24 and 29 centimeters. 

This meteoric mass is remarkably homogeneous in structure: 
and singularly free from included minerals. Only two very 
small masses of pyrites, of 3 and 5 millimeters diameter, are visi- 
ble on one side of the slab, and exteriorly I could detect no 
heterogeneous substance. When the surfaces of the section 
exhibited were reduced in the planing machine, it was observe 
that the exterior or crust was so much harder than the general 
peaches of the section as to cause the tool to rise a little, thus 
“aving a distinct margin slightly elevated above the adjacent 
Parts, and of a whiter color. This hardened crust had a depth 
of four to five millimeters, 

The density of this iron, determined on a mass of over 750 

Ens in weight, is 7:875, while the density of the shavings cut 
sana € planing tool from the same mass is 8024, showing a 
(of Sasa of 0149 by this mechanical process. This density 
ito © Mass) is above the average specific gravity of meteoric 

My OWlng probably to its large percentage of nickel, which, 
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as will be observed, by reference to the accompanying analysis, 

is more than twice the average amount of that metal found in 

other meteoric irons. 
The crystalline structure of this mass is obscure. The Wid- 

mannstittian figures are not developed on it by etching, although 

a confused granular structure was evident after this process. 

Wishing to test this point thoroughly, I consulted Mr. John E. 

Gavit, of the American Bank Note Company, in New York, who 

is well known for his microscopic and other scientific tastes. 

Mr. Gavit very kindly tried all the resources known to the en- 

pier art with a view to develop, by etching this iron, a sur- 

ce from which its curious cryptocerystalline structure could 

be transferred to Ste printing. All these attempts have 

exhibited. 
An attempt to develop this eryptocrystalline structure by 

the aid of a fine “tint,” laid on an etching ground by a ruling 

machine and bitten in; and also by a medallion ruled in ortho- 

graphic projection, upon which the crystalline lines, it was 

hoped, might appear in symmetrical form, was not more suc- 

cessful than the other trials. Thus it appears practically hope- 

less to transfer to paper, by printing, a structure which may 

yet be clearly seen by the lens. 
The suggestion, made long since by Berzelius, that the Wid- 

mannstiittian figures were due to the segregation of the nickel 

alloy, in lines of the octahedron, which the etching developed, 

owing to the inferior solubility of the alloy as compared with 

the pure iron, seems to meet no support from this mass, in which 

the uncommonly high percentage of nicke! would naturally lead 

us to expect a proportionate clear development of the er stal- 

line structure. Is it not rather the probable solution of this 

structure that it is due to the length of time during which the 

meteoric mass is kept at a high temperature, while slowly cool- 

ing.? Under such conditions, the molecules can — 

themselves in symmetrical forms, and over broad surfaces. 1n 

the mass before us, it would appear from what has been said of 

the crust, that the heat did not penetrate to a greater depth 

below the surface than 4 or 5 millimeters. 
e Cape of Good Hope iron analyzed by Uricochoea re- 

sembles this both in the absence of Widmannstittian figures, 

and in its high proportion of nickel; but its cobalt is much 
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larger, and there are only five elements found, in place of twelve 

in the California iron. 
The following analysis was made upon the clean shavings 

cut from the entire surface of the section by the planing tool, 

thus securing a perfectly fair average sample. The analysis 

was made by Mr. F. A. Cairns, assistant in the School of Mines, 
Columbia College, whose constant devotion to the analysis of 
iron gives to his work on this metal great trustworthiness.* 

Analysis. 
81°480 Calcinip -.- ....+ 0°163 

Ly Teenie 17°173 Carbon) ota 0°071 
see eats OE 0°604 pos LT Rai 0°032 
Aluminium .._-. 0°088 Phosphorus - - - -- 0°308 
Chromium -. -- -- ers Sulphur --....-- 0°012 
Magnesium - ---- Potassium .-.--- 0-026 010 

"Total, .---99°987 

Of the twelve elements quantitatively determined by this 
analysis, aluminium, calcium, and potassium have been rarely 
observed in meteoric iron—meteors free from silicates—while 
the absence of copper, tin, manganese and sodium will be 
noticed. 

No room is left, it will be observed, by this analysis for any 
notable shanty of occluded gases, for which no search w 
consequently m 

The plan of analysis adopted by Mr. Cairns was as follows 
For nickel, cobalt, aluminium, magnesium, calcium silico: mn grams W 

— ed in in hydrochloric atid and chlorate of potassa, and the pea eae 

In the fil flfeste, the iron and alumina were removed by double ene nag ag by 

tate of soda, and the alumina determined by fusion in silver with pure soda, etc. : akacd 

te 

dheceat ate portion of the sample, volumetrically. 

lute mium Bie determined in the residue of 20 grams, insoluble in cold di- 

hydrochloric ac 

The carbon was determined by dissolving 10 grams of iron in neutral sulphate 
ri 

Or " 
AO, 

he spa phosphorus and sulphur, 10 grams were dissolved in hydrochloric acid 

divi orate of potassa, and e evaporated to extract 
silica. The solution was paney 

be a one Half the as precipitated by chloride of bari 

i. the other sR the phosphoric acid was detorm
eal by molybdate a 

The a, after expelli chlorine, as us 

alkali potas was determined in 10 grams of of the iron by the usual process for 
€8; dissolving, precipitating by baryta, ete 
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The amount of nickel in this iron is exceptionally large. In 

comparing all the analyses conveniently accessible, I find only 

one other meteoric iron showing so much nickel. That o 

Greenville, Tenn., by Clark, has Ni 17-10 Co 2°04=19°14, which 

is the highest before recorded, so far as I can discover. That 

of Tazewell County, Tenn., by Smith (this Jour., H, xix, 155), 

has Ni 14°62 — 15°02 and Co 0-48 to 0°50 ; that of Cape of Good 

Hope, by Uricochoea (Rammelsberg, Mineralchemie, pp. 919-920), 

contains Ni 15:09 and Co 2°56 = 17°65, almost identical with 

the sum of Ni and Co in the Shingle Springs=17°777 per cent. 

The Clairborne, Ala., iron, analyzed by Jackson (this Jour., 

I, xxxix, 335, and quoted by Gmelin, v, 395 of Cavendish ed.), 

gave him Ni 24°708—27°708, but this was subsequently reduced 

by A. A. Hayes (this Jour., I, xlviii, 153) to Ni 12°665 per cent. 

Very few of the analyses have obtained over 10 per cent of Ni, 

and an average of this element in some 80 analyses compared 

by me, is not over seven and a quarter per cent. 

Art. V.—Contributions to Mineralogy ; by ALBERT R. LEEDS, 
Prof. of Chemistry in the Stevens Institute of Technology. 

I. A Hydrous Unisilicate approaching Pyrosclerite. 

Occurs at the so-called Magnesia Quarries, from which the 

deweylite, at one time largely employed in the manufacture of 

Epsom salts, was quarried, in the Bare Hills, Md. Since this 

mineral, in common with the other hydrous unisilicates of a 

similar character, is to be regarded as most probably one of the 

results of a process of alteration which has operated powerfully 

upon the rock masses constituting the Bare Hills, it is important 

to mention exactly its method of oceurrence, which I do from 

a personal examination of the locality. It is found in a nearly 

vertical seam several inches wide, between walls of deweylite 

on one side and tale on the other: the deweylite graduates into 

albite; the tale is bounded by common serpentine with folia, 

whose surfaces are normal to the line of contact with the tale. 
H.=15-—2. G.=2°558. Color grayish, inclining in some 

places to bronze-yellow. Golden luster on fresh cleavage sur- 

face. Translucent in thin folia; transmitted light, brownish- 
sided Brittle. Orthorhombic. Largest crystals from this 
ocality 3™™- long in the direction of the macrodiagonal. Basal 
cleavage eminent. Optically biaxial. Heated in closed tube 
ields much water of a neutral reaction, and exfoliates vigorously. 
he folia are pearly-white and opaque. Decomposed by hydro- 

* A brief notice of this meteoric iron was published by Prof. O. U. Shepard, in 
this Journal for June, 1872. 
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chloric acid, the silica being left behind in microscopic colorless 
scales. Iron reaction with microcosmic salt. With calcic 
chloride in spectroscope, the lithium band. Composition: 

; II. I Mean. Calculated. O ratio. 

Si0, 36°03 35°84 35°99 87°45 19°195 6 

Ai,O, 9°19 9°85 9°52 14-27 "436 t 

FeO; 5°48 5°21 5°35 } 1°605 

Fe 0°94 a | 1°08 0°240 

MgO 33°05 32°93 32°94 33°30 13°176 

Na,O f : 
Li, ( 0°41 0°41 0°41 0°106 

H,O 14.66 14°53 14°60 14°98 12°978 4 

99°76 99°98 99°89 100-00 
Or for the bases and silica, O ratio= 19°56: 1919. This 

makes the mineral a hydrous unisilicate of the formula 

Il. Tale pseudomorphous after Pectolite. 

Occurs in the veins of calcite which traverse the trap rock in 
the vicinity of the Bergen Hill Tunnel, Hoboken, N. J. Struce- 

ture radiate, forming arrow-headed masses. Folia easily separ- 

able, brittle and varying in length from 1 to 50™™; smooth to 

acetic acid, and when collected by distillation gives with Nessler 

i ia. Partially decomposed 
ini rric 

oxides. Iron reaction with microcosmic salt. B.B. arkens, 

then becomes white, slightly exfoliates and fuses at the ends of 

thin splinters to a greyish-white enamel. Gives with cobalt 

solution a pink color on ignition. Composition: 

: ae Mean. O ratio 

SiO 60°54 60°57 60°55 32°293 
Mg6 26°46 26°67 26°56 10°624 
aie 1°06 0°98 1°02 
tt 0°70 0-74 0-72 
PS nO 0°55 0-76 0°65 10°401 
er 1°19 1°63 1.41 
20 9°52 9-09 9°30 

100°02 100°44 100°21 
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O ratio for B, Siand H = 1:3:1, Bemreeponting | to he hydrous 
silicate Me? Si? + 2H = SiO, 60°8, MgO 27-0, H?0 12 While 

closely ee tale in its physical ae ane pseudo- 
morp r pectolite is near sepiolite in its chemical composi- 
tion. 

Ill. Leucaugite from Amity, N. Y. 

Occurs in rounded, undefinable prismatic crystals and coarse 
grains, along with seybertite, i in pi te. 

H.=5%5. G.= 3-26. Luster vitreo-resinous, bright on 
cleavage surface ; dull on fracture ; color light-orown ; streak 
white; translucent in thin splinters ; fracture coarse sranular ; 
very brittle ; B.B. fuses slightly on the edges becoming grey- 
ish-white ; feeble iron reaction with mierocosmic salt. 

It resembles in color and general appearance the spinel occur- 
ring along with Senne and ac at Warwick, Orange 
Co., N. Y. It is likewise almost identical in composition, 
color, ete., with ‘he leucaugite from Bathurst, W. Canada, 
described and analyzed by Prof. T. S. Hunt (Dana’s Min., 5th 
ed., pp. 216 and 218). Composition 

O ratio. 

SiO, 50°05 =. 26-698 : 
Al,O, 716 -3°337 { s0-080 3 
Fe,0, 0°56 0°504 
MgO 1448 5792 ; 
CaO iG 7391 sistas oes 
H,O 166 1°46 

99°54 

This composition is that of a Netter of lime and magnesia, 
with some of the silica replaced by alumina. It is, therefore, 
an aluminou SP roxene of the formula (Ga, Mg) (Si,41 3), which is 
the formula o Tasicguiteta. 

IV. Mineral associated with Corundum and approaching 
Ripidolite 

Occurs at the Lesley farm (corundum locality), now owned 
by Messrs. Pusey & Ball, in Newlin Township, Chester Co., 
es open ap in a mass of about 30 lbs. at the borders of 
ng mass of corundum, of which about 60 tons (Jan., 
1873) have now been laid bare. In the specimen from which 
the ma e analysis was — the corundum is 
bordere d by a soft mineral, which Dr. Isaac Lea pronounces 
“lesleyite” (App. Dana’s Min., p- 18). It contains both lithia 
and potash. As it recedes from the corundum, the lesleyite 
ler = character, becoming white and diminishing in its pot- 

entage. e mineral analyzed contained no potash 
rr but abundant lithia. 
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H.=15—2. G.=2°718. Massive; color light olive-green; 
streak greenish-white; powder greasy; entirely decomposed 
by hydrochloric and sulphuric acids, the silica being left be- 
hind in an amorphous powder; in closed tube yields water ; 
B.B. turns yellow from oxidation of ferrous oxide, but quite 
infusible ; does not exfoliate ; turns flame bright yellow (soda) ; 
with calcic chloride paste strong lithium band in spectroscope. 
Composition : 

O ratio 

sid, 30°62 16°331 4 

Al,O, 21°73 10°126 3 

Fe,0, 0°42 0°378 

FeO 5°01 RES 

MgO 29.69 11°876 4°84 

Li,O 0°11] 0°0 
Na,O 0°14 0°036 J 

H,O 12°26 10°898 3°23 

The small percentage of ferric oxide is due to a superficial oxi- 
tion of some of the ferrous oxide in the mineral, and is con- 

aeenty calculated as protoxide. The presence of lithia, 
whi 

that these minerals, associated with corundum, had been for a 
long time past the object of his studies, and we shall look with 

the greatest interest to the results of his investigations in this 
direction. 

V. Moonstone from Media, Delaware Co., Pa. 

4.=65. G.=2°59. Brilliant blue reflections from surface of 
Principal cleavage; finely striated upon second cleavage sur- 

din white granular albite ; closely resem- 

Omposition: SiO® 67-70, Al?0? 19°98, Fe?0* trace, CaO 1-47, MgO 0°11, 
# an 8.86, K,0 1:36, Ign. 0-08 = 99°56, Oxygen ratio for R, d 

H. = 5-55. G=390. L : - col - : . G. = 8-20. Luster vitreo-pearly; color ye 
lowish-grey ; streak dirty-white; broadly bladed and sub- 
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fibrous, with evidence of incipient ee translucent ; 

detsbly refracting. An analysis gave 
Oxygen ratio 

SiO 55°12 29.396 : 
ALO, 0°35 0-256 t ace 
FeO 8:20 1822 } 
MnO 0°33 0-074 
CaO 0°75 0°214 | 
MgO 31°18 12°472 15°152 
K,O 101 0°170 
Na,O 155 0°400 
H,O 2°21 2-044 

100°90 

It is, oa a somewhat altered and hydrated bisilicate of 
lime and iron of the general formals (Mg, Fe) Si, In other vari- 
eties of this opineral whic ommon unfortunately goes by 
the name “ anthophyllite, : a departure from the normal 
composition is still wider 

VIL. Wernerite from Van Arsdale’s Quarry, Bucks Co., Pa. 

Occurs interpenetrated with sphene, eryst. map pyroxene 
and oligoclase. H.=5%5. G.=2°708. Lus white, 
but with faint greenish tinge eet ads impure very 
pentk oa structure columnar massive. Composition: SiO. 
47-47, Al,O, 27°51, Fe.03 trace, MgO 1:20, CaO 17-59, Na,O 3°05, K,0 1-40, 
H,0148= 9970. Oxygen ratio for 8, 21 and Si = 653: 12°82: 25-316 
=1:197:3'88. This ratio is unusually near the mean oxygen 
ratio of the least altered varieties of wernerite, and there 
appears no good reason for giving to this variety ‘of scapolite 
from Van Sa Quarry, as has usually been done, the name 
of ekebergi 

Stevens oie April 7th, 1873. 

isc 

Art. VL—ZJndian Mounds and relics on the Coast of Oregon; 
by #_A_CHASE. 

THE Indian tribes that ‘once eee the coast line of - 

The reasons for this i al ii are to be foal, not only in 
the usual destiny of the aborigine to fade away when brought 
into contact with the strong civilization and also the strong 
vices of the white—but war, both between different tribes, an¢ 
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between the Indians and the white settlers.) The particular 
section of coast referred to was depopulated after the great war of 
1856, called the Rogue River war. The coast tribes generally 
participating in this were either destroyed by the enraged set- 
tlers, or at the conclusion of the fight transferred to the different 
reservations by the General Government. ey have, however, 
left behind them relics of ages of occupancy of favorite haunts, 
which offer an opportunity to trace their gradual improvement 
from remote times and their after decline as the influence of the 
whites became general. 

These relics are in the shape of mounds, consisting of the 
debris of many years, perhaps centuries, of occupation, and the 
stone and other implements found in their graves. The tradi- 
tions of the few Indians still remaining, and the stories told the 
first settlers, all point to the fact that a constant state of preda- 
tory warfare went on between the different tribes in the early 
times. The chief of a class or family, then, in selecting a spot 
for his encampment, would have several points in view. First 
security from a sudden surprise on the part of inimical tribes ; 
whence he would select some prominent knoll or hill which 

' would offer a view both up and down the coast, and be 
far enough away from the forest to prevent an ambush. Second, 
a Supply of food and water ; not difficult to find, since the rocky 

A. as finally, the acorn of the chesnut oak, (“ Quercus densi- 
ora,”) and the nut of the laurel, (“‘Oreodaphne Californica,”) 

were also used. 
Wherever, then, we find a prominent knoll commanding a 

800d view, with a sand beach near it, and outlying rocks, we find 
the remains of the Indian occupancy. Passionately attached to 
& Spot once chosen, especially after any of the tribe had been 
juried there, they would live and die on their mound, never 
venturing farther from it than was necessary to procure food. 
‘ At first it is probable that their habitations were holes dug 
n the ground, and covered over with brush or drift wood ; these 
pere afterward improved by puncheons, or rough-hewn seme 

ar an 
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died, an excavation was made in this debris, and he was placed 

in the grave ina sitting posture, facing the east. His arm: 

trinkets, all that he possessed, were then disposed about his 

person, the grave was filled up, and a rude fence erected around 

1 is house, or hut, was then burned down, and the ashes 

cast over the grave. ; 
Of course in the lapse of years, the accumulation of debris on 

the mound was immense, and completely covered the original 
hill often to a depth of 25 or 30 feet. 

n Oregon farmer owning the land on which one of these 
mounds was situated, cut a portion of it away for the purpose 
of getting a secure foundation for his house, and also to use the 
shells and debris for manuring his lands. 

Being on the spot, I was afforded an excellent opportunity of 
observing the formation of the mound, and also of securing the 
different stone implements to be described. The vertical section 
exposed was about twenty-five or twenty-six feet. The original 
ground being a stiff clay, the accretions were easily distinguished 
from it. For the first two or three feet, the shells and bones 
were so far decomposed that they formed a fine black loam. 
The articles found in this stratum were of the rudest con- 
struction ; and, of course, only those of stone remained In the 
next stratum, however, articles of bone and ivory and an occa: 
sional perfect skull were exhumed, while ten feet from the sur- 
face the skeletons were intact, and articles of bone and ivory 
and even of wood perfect. 

The articles obtained may be divided into four classes, and 
in giving a description of characteristic specimens of each, 
shall endeavor to account for its use, basing my information on 
the present habits of the old Indians remaining and the tradi- 
tions of the whites. These classes are, first, objects of super- 
stition and personal ornament; second, implements used in 
preparing food; third, implements of warfare and the chase; 
and fourth, those used in manufacture. 

Of the first class, the most remarkable are knives, or swords, 
of black and bluish obsidian. The bones found with these 
implements were of unusual size, the skull being especially 
large. The owner was probably a chief, or perhaps a medicine 
man or doctor. 

One of these obsidian knives is double edged and double 
G ‘ 

ended, in shape not unlike a Greek sword, 142 inches long, 
2 inches broad at one end, 12 inches at the other, tapering 
toward both ends and edges, and 4 of an inch thick at the center. 
This knife is most carefully knapped, and considering the brittle 
character of the material, must have required no mean amount 
of ingenuity and patience to fashion. A second is of the same 
material, but not so large, being 84 inches long with a uniform 
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the owner on some festive occasion, such as a medicine dance, 

priests of the fire-god in Mexico, in their abhorrent human sac- 

rifices. Found with the knives were several polished stones, 
oblong in shape, rounded on the sides, and flattened on the up- 

per and lower surfaces. They are of an exceedingly hard black 
rock not found in the immediate vicinity, and as the polish is 
equal to that of a lapidary of to-day, one is at a loss to conceive 
how it could have been done, unless by the attrition of another 

Se or stone of equal or superior hardness, and by immense 
r. 

Other articles coming under this head are flattened pieces of 
bone with carved edges, used probably as otorasiaa 59 of 
slate and sandstone with straight tubes, whistles formed of the 

Pri are of all sizes and forms, the most frequent being a 

shaft of hard serpentine or sandstone, ending in a little ball. 

was is com of dark greenstone ex- 

bey hard, and is well polished. In shape it is like a bell, 
below and tapering to the handle, which ends with 

an ornamental top. 
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These implements were undoubtedly used then, as they bei 
e 

bows used with these arrow-heads, and the handles of the spears, 
had rotted away, but there is no doubt but that they were made 
of the northern yew, “ Zaxus brevifolia,” which 1s the mate- 
rial still in use by the Klamaths. It is a tough elastic wood of 
close fibre and dark red color. The favorite method of taking 
elk was to dig pits, from 15 to 20 feet in depth, in the trails 
used by the animals in traveling from one pasture to another. In 
the bottom of the pit sharpened stakes were planted, and on the 
top a light covering of branches and leaves. When the animal 
fell into the pit the stakes impaled him. 

It is dangerous to travel at the present time over the country 
in the vicinity of the mounds, unless the beaten trails are kept, 
on account of these pits, which are concealed by the luxuriant 
growth of brake and fern, which covers all open spaces on the 
sea coast of Oregon. 

Of the fourth class, several stone adze handles were found. 
hese were made of sandstone, one of dark greenstone. The 

were curved and rounded to a point, and protruding knobs 
orded an opportunity of lashing a knive or adze of flint to 

the handle. 
These were probably used in hollowing out the canoes. A 

log of redwod being selected from the beach drift, free of knots, 
a fire was built in the center, and as the wood charred, it was 
chipped away, until a shell was formed; the outside was then 
shaped in the same way. The canoe in use at present by the 
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ivory. These were used in the manufacture of nets, the mate- 
rial being a tough grass. 

e most remarkable article, however, of this class was ex- 
humed from a mound at the mouth of the Chetko River, some 
five miles below those from which the implements above 
described were taken. It isa brass hatchet or adze. It is 
about 4 inches long by 2 at the head and 8 at the cutting edge, 
and of an inch thick. It bears evident marks of being ham- 
mered out, and the edge shows continuous use. The perfora- 
tion for the handle is in the flat part of the hatchet, and not in 
the edge asin our tools. The depth at which this was found, 
and the character of the deposit over it, precludes the idea that 
it could have been introduced by the whites, whose settlement 
does not date back more than thirty years. 

There are large deposits of native copper in the mountainous 
country at the head of this river. and ores said to be zinc have 
been discovered. Whether then it was manufactured from 
these ores, which would argue a degree of skill that is not evi- 
enced by the other implements, or frow some copper or brass 

will bear relation. The Chetkos say that many seasons ago 
their ancestors came in canoes from the far north, and landed 

quered and exterminated. The other was a diminutive Pep 
ofan exceedingly wild disposition, and white, These called 
themselves, or were called by the new comers, “ Wogies.” 
They were skillful in the manufacture of baskets, robes, and 

fanoes, and had many methods of taking game and fish un- 
known to the invaders. Refusing to fight, the “‘ Wogies” were made slaves of, and kept at work to provide food and shelter 
hy articles of use for the more warlike race, who waxed very 
. pee lazy. One night, however, after a grand feast, the 
Whee ’ packed up and fled, and were never more seen. 
th en the first white men appeared, the “ Chetkos” supposed 

at they were the Wogies’ returned. They soon found out 
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their mistake, however, but retained among themselves the 

appellation for the white men, who are known as Wogies b 

all the coast tribes in the vicinity. 
In concluding this imperfect sketch of the Oregon mounds, I 

would express the hope that they be made the subject in the 

future of an exhaustive exploration by scientific men familiar 

with Indian habits, confident that they will repay such a 

search, and that the discoveries made will throw much light on 

the history of the race, now so nearly extinct. 

Art. VIL—A local Thunder Storm presenting evidence of strong 

wind blowing outwardly in all directions from its center ; by 

Grorce Surron, M.D., Aurora, Indiana. 

(Read before the Cincinnati Society of Natural History.) 

THERE is a phenomenon connected with our local thunder 

storms occasionally occurring in summer, and doing immense 

subsiding as the cloud disappears; the cloud itself remaining 

it present the evidence of a cyclone or tornado, but occurs on a 

down imm rain, 
hail, accompanied with this seed 

every point of the compass from t 

accustomed daily for many years to record meteorological ob- 

servations, I have noticed, at different times since 1840, evl- 

dences of this outward wind occasionally accompanying our 

local thunder storms, although I never have given the subject 

careful investigation until recently. © 

On the 26th of August last I had an opportunity of witness- 

ing the formation and progress of a storm of more than usual 

violence, which, after careful examination, has presented the 

most conclusive evidence of this outward blow of wind. This 

storm was on the south side of Langhery Creek, within two 

minutes and a half of Aurora, Indiana. "The morning of the 

26th was clear and beautiful. At7 A. M. not acloud was to be 

. The atmosphere was perfectly calm, though the vane was 

pointing toward the N.E. I marked the thermometer that 

still sultry day in summer, when masses of cumuli, after grad- 
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morning 76, the barometer 29°50 in. ; the dry bulb of the ther- 
mometer 88, the wet 29; these last ingtruments were under 
cover in my Office. t 2 P.M. cumuli were seen in different 
directions, with a scarcely perceptible motion from the west. 
I marked the amount of clouds as six. The atmosphere was 
calm, the vane pointing toward the S.W. The thermometer 
98, although it stood shortly before at 100, the temperature vary- 
ing as clouds obscured the sun. The barometer stood at 29-49 

ran at Aurora, scarcely sufficient to lay the dust, which 1 marked 
A. Jour. Scr.—Turrp Serres, Vo. VI, No. 31.—Juty, 1873. 

3 
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at three-hundredths of an inch. About 6 o’clock another 

storm formed to the Southwest, about 12 miles distant. In the 

vening cumuli were seen to the northwest, in which there was 

occasional lightning. At 9 o’clock I marked the amount of 

cloudiness as eight cirrus. The vane was pointing to the south- 

east. Thermometer stood at 76, the barometer at 2944 in., at- 

tached thermometer 82, dry bulb of the thermometer 83, wet 

do., 79. The mean temperature of the day was 834. 

The next morning, August 27th, the topic of conversation ~ 

with every person I met coming from below the mouth of 

Langhery Creek was about the terrible storm which they had 

had the day before. It was represented that the corn crop was 

attened to the ground and destroyed; trees and fences were 

blown down, drift wood piled up along the banks of the creek, 

and fences, in many instances, washed away. The lightning 

had set fire toahay stack. One wealthy farmer, residing in the 

neighborhood, declared to me that immediately after the storm 

e could have shoveled up a cart load of hail stones. All 

represented the fall of rain and hail as unprecedented, doing 
immense damage to the growing crops. Irode down to this 

neighborhood, and when within h 
to see evidences of a severe wind storm. The corn was blown 

down, every stalk lying parallel in one direction, pointing up the 

river or to the north. I would here remark that our extensive 

dences were seen of the violence of this storm from the drift 
wood, stone and gravel lying along the road left by the little 
streams which ran down from the hills. Four miles below 
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Aurora along this road, after passing the center of the storm, I 
found the corn lying in the opposite direcfion, toward the south. 
Still farther the evidence of the storm was less, and at Rising 
Sun, eight miles below Aurora, there had been no rain. As 
we came up the river on the Kentucky or east side of the storm, 
a little above Bellview, we saw evidences again of the violent 
wind; here the corn is blown to the southeast; as we still came 
up the river opposite to the storm we found it lying to the east, 
and at Split Rock, still farther up the river, to the northeast, and 
on crossing the river at this point we found it lying to the 

rth, as before mentioned. Following around the north side 
of this storm, the corn stalks were seen lying to the north or 
northwest. -One mile above Hartford, seven miles from the 
mouth of Langhery Creek on the west side of the storm we found 
the corn lying to the west. The violence of the wind, however, 
did not seem to have been as great here as on the north an 
east sides, but still showed the most conclusive evidence of hav- 
ing blown toward the west. Crossing over to the south side of 
the storm, to the farm of W. Higbee, and all along the southern 
border of the storm, we found the corn lying to the south and 
southeast, while down the center of the storm it was lying in 
different directions, presenting no regularity. It was along the 
center of this storm that the hail and rain fell in such immense 
quantities, scarcely any hail falling around the circumference, 
and none on the west end of the storm. The effect of this un- 
usual rain-fall will be seen for years from the stone and gravel 
and logs and driftwood left along the banks of the little streams 
near the center of the storm. The amount of rain that fell is 
not known, as there was no measurement made by any person 
residing within the boundaries of the storm. 

his storm was between six and seven miles in length and 
two or three miles in width, lying almost east and west, extend- 

ing over an area of about fourteen square miles. It did not 
come from the west, but formed or concentrated almost directly 
over the country where it expended its violence. A farmer 
residing near the center of the storm informed me that he was 
at work in some woodland near his house, when it began to 
ram ; although a dark cloud was overhead, he could see clear any 
around the horizon, and consequently was not expecting muc 
Tain ; the atmosphere was remarkably stilland oppressive. He 
got under a tree, but in a few moments the rain came down in 
such torrents, and the wind began to blow with such violence, 
that he left the tree and ran to the house. Shortly afterward 
this tree, with others, was blown down. I have received the 
Same statements of the stillness of the atmosphere previous to 
the commencement of the rain from other persons residing 
Within the boundaries of the storm. 
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amount of moisture in any other way. That there was a strong 
converging upward current is not sustained by a single fact, 

the observation of a single individual residing within 

the boundaries of the storm. The atmosphere was still, up to 
the commencement of the rain. 

Art. VIIL—The Diagonal System in the Physical Features of 
Michigan ; by A. WincHELL, Chancellor of the University 
of Syracuse. 

mean to say that the longitudinal axes of the topographical and 

With reference to the surface configuration of the lower 

g | 
Oakland, Washtenaw and Hillsdale Counties. None of the — 
streams of the peninsula cross it, though its easterly and — 

Walling’s Atlas of Michigan; also “Topographical Data for Michigan” — 
ber. 

* See 
(nearly ready for publication), by the write 
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westerly slopes are deeply furrowed by the streams issuing at 

right angles with its main trend. 
The northern lobe of the peninsula is divided primarily by 

the deep valley of the Manistee and Sable Rivers, flowing south- 

westerly and southeasterly into their respective lakes. The 

southern division is deeply indented by the basin which holds 

Houghton and Higgins Lakes. The former has an elevation of 

The northern division of the northern lobe of the peninsula, 

the southeastern watershed stretches 200 miles from northeast 

to southwest (euroboreally), and the central watershed, 80 miles 

in the same direction; while the Grand-Saginaw Valley lies in 

the midst of the intervening region. To this direction conforms 
the trend of the water-courses from Lake Huron to Lake Ene, 

the axes of Saginaw and Green Bays, and Great and Little Bay 
de Noquet, as well as the northern reach of Lake Michigan. 
Along the same diagonal lie the valley of the Manistee, Muske- 

gon, White and Crockery Rivers, as well as large portions of the 

valleys of the Pine, Salt, Shiawassee, Cass, lint and many 

smaller streams. 
n the northwest and southeast (euronotal) direction lie Thun- 

der Bay and the valleys of the Kalamazoo, Little Manistee, Pine, 
uth Branch of Pére Marquette, Sable, Rifle, Tittabawassee, 

Belle, Clinton, Huron and many smaller streams. Even streams 

* As our language does not supply the terms for the convenient and brief ex- 
to 8 Pression of some of the following ideas, we venture t+ afew new terms. 

Lines lying in rection inal points of pass, may be de- 

cardinal, or cardinals; those lying in the angles between the cardinals 
May be diago - nals, the north-south one 

as 

7 calle “ e two cardi 

a be designated the inerdaional
 and the east-west one, the éransmer a Of 

it ” e northwest-southeast one may be called ewronotal (from “ Euro- 

“Bar @ southeast wind), and_the northeast-southwest one, ewroboreal from 

urus,” an east wind, and “Boreas,” the north wind). These terms may be . 

used both adjectively and substantively. 



38 A. Winchell—Diagonal System in the 

whose outlets are east or west of their sources, pursue zigzag 
courses to their mouths, in order to conform to the diagonal 
system. The St. Joseph River, from its sources in Hillsdale 
ounty, pursues a general southeasterly course to South Bend 

in Indiana, and then flows northwest to Lake Michigan. The 
Cass River flows southwest into Saginaw County, and describes 
a rounded angle toward the northwest, to pursue its course to 
the Saginaw. The Flint*flows southwest 85 miles to Flint, and 
then northwest 30 miles to the Shiawassee. The Shiawassee 
flows northwest 35 miles to Owosso, then northwest 35 miles to 
the Saginaw. e Raisin, traced from its higher tributaries, 1s 
found to flow from the southern part of Jackson County, south- 
east 15 miles, then east-northeast 7 miles, then southeast 7 miles, 
then northwest 18 miles, then southeast 15 miles to Lake Erie. 
The Pine River (of the east) flows southeast 28 miles, then 
northeast 38 miles to the Tittabawassee. This river, from its 
source to Saginaw Bay through the Tittabawassee, consists of 
four sections, two almost rigorously at right angles with the 
other two, and all lying along the diagonals. The Becs Scies 
(or Betsie) River flows southwest 20 miles, then northeast 15 
miles, into Lake Michigan. 

Nor are there any considerable streams not included in the 
foregoing mention, whose valleys conform to the direction of 
the cardinals. The river St. Clair and a portion of the Detroit 
constitute an exception to the statement, to which reference 
will be made in the sequel. The axis of Grand Traverse Bay 
trends meridionally, as that of Little Traverse Bay trends trans- 
meridionally. There are also some unimportant streams in the 
southern peninsula whose general direction is cardinal; but 
even in io it is interesting to note to how great an extent 
the general course is made up from a number of inconsiderable 
reaches conforming to the diagonal system. 

If we look toward the upper peninsula, the attention is im- 
mediately arrested by the euroboreal trends of Kewenaw Point 
and Bay, the copper range, the Porcupine Mountains and Ile 
Royale. The general watershed of the upper peninsula exempli- 
fies the law in a beautiful manner. Beginning at Pt. Detour it 
ursues a west-northwest course 23 miles; it then proceeds 

"N.N.W. 13 miles, then W.N.W. 10 miles, then S.W. 16 
miles, then N.W. 48 miles, then S.W. 34 miles, then N.W. 
6 miles, then a little E. of N. 6 miles, then S.W. 12 miles, then 
N.W. 87 miles, thence 8.W. by zigzag courses 50 miles to the 
Wisconsin line. The Menominee, Escanaba and other affluents 
of Green Bay flow southeast. The same is true of the upper 
waters of the Monistique and all its tributaries, while the main 

er flows southwest. The Montreal, Presqu’Ile, Ontonagon, 
Flint-steel and all the streams of Kewenaw Point, have their 
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axes along the euronotal. The Sturgeon River rises near Lake 

Michigan, flows N.W. 11 miles, then S.W. 8 miles (meeting a 

tributary from the S.W.), then N.W. 7 miles, then N.H. 25 

miles, into Portage Lake, thence S.E. 6 miles through Portage 

River into Kewenaw Bay—thence finally N.E. through Kewenaw 

Hay into Lake Superior. 
hese examples may serve to illustrate sufficiently the law 

enunciated. But its application is not confined to Michigan. 

The Maumee River of Ohio, with its tributaries, is a striking 

reproduction of the Saginaw and its affluents. The Maumee, 

conforming strangely to the law of diagonism; while, on the 

other hand, the river and gulf of St. Lawrence are a further in- 

fashioned the actual surface, has exerted a greater energy in the 

direction of the diagonals than in the direction of the cardinal 

The causes of these curious phenomena are not difficult to 
discover. Geological structure will, indeed, be found closely 
connected with them. The watershed of the Monistique Penin- 

sula follows, in its general trend, the strike of the Lower Silurian 

strata; as the southeastern watershed of the lower peninsula 
follows nearly the belt of outcrop of the Marshall sandstone. 

* Proceedings Amer. Assoc., Dubuque Meeting; 1872. 
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seems equally probable, even without collateral evidence, which 
we have, that the glacier moved in the same direction along 

across the euroboreally disposed barriers, down slopes whose 
general descent is euronotal, or across the euronotally-disposed 
barriers, down slopes whose general descent is euroboreal, 

Not to pursue the discussion further, we think the facts will 
justify the enunciation of the following general proposition: 
The actual topogrophical and hydrographical axes of Michigan 
are the resultant of two forces—a glacial, acting from the northeast, 
and a stratigraphical, acting along the lines of strike. 

s a corollary, we shall find that where the rocky formations are most consolidated, the resultant lies nearest to the strati- graphical force; and where the rocky formations are little con- solidated, the resultant approximates the line of the glacial 
oree, 

been-determined by post-glacial erosions, and river-courses, like 
the St. Clair and Detroit, marked out across lacustrine or other 
post-glacial deposits which have concealed the surface features 
ue to geological structure or glacial erosion, 
Syracuse University, May 26, 1873. 

Art. IX.—WNotices of recent Earthquakes ; by Prof. C. G. Rocx- 
x woop, Jr., Bowdoin College. 

. They were felt from Eugene City, Oregon, north into 
British Columbia, and on both sides of the mountains, i. e. 

* Michigan Geolological Report, 1861, p. 128. 
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over an area of 200 miles square; but were most severe in the 
neighborhood of Puget Sound. The following is from the 
“ Pacific Tribune,” Dec. 21, 1872 (Olympia, W. T.): ‘Capt. 
James S. Lawson took a scientific observation of the earth- 
quake on Saturday night last. Its direction was from the 
south to the north at first; subsequently it changed around to 
a course from the southwest to the northeast. It was timed 
with a chronometer watch and the direction noted by a swing- 
ing lamp. In an unofficial report to Prof. Davidson, at San 
Francisco, Capt. Lawson says : 

Dee. 14, 1872. Shock occurred precisely at 9° 403" p.m. It 
commenced with a light movement, gradually increasing for 
eighteen or twenty seconds. Then came the heavy shock, lasting 
four or five seconds; then it gradually decreased. In six minutes 
after the first shock there was another, followed by two others 
one minute apart. At 10" 12™ 40% there was another shock, and 
after 11 Pp. m, there were five others. 

uring the night other shocks were reported (b did not feel 
them), at 3 and 5 o’clock, 

unday evening, at 6" 374" a light shock. 
Dec, 16, at 9" 17" 30° a. m., another light shock.” 
A report from Walla Walla, Jan. 4, 1878, says that lightshocks 

had occurred almost daily up to that time. 
Jan. 9, 1873. A letter of March 28th, from Reykjavik, Ice- 

land, reports an eruption of Skaptar Jokull on Jan. 9th, which 

2. k 
which created considerable alarm, shaking the houses to their 
oundations,” 

. oh 12,1878. A severe shock was felt at Rome, Italy, at 
. . M. — Its direction was from southeast to northwest, 

and it lasted twelve seconds. The vibrations were strong 
Owe to ring bells and to stop the clock in the Astronomical 
bservatory 

# 

+ 
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On the same date violent shocks are reported to have oc- 

curred at Osaka, Japan, by which the city is said to have been 

almost destroyed. 
March 18, 1873. A shock was felt in the forenoon at Can- 

ton, St. Lawrence Co., New Yor 
March 19, 1878. The city of San Salvador in Central 

America, was entirely destroyed by an earthquake. 
hough slight tremblings had been felt for some days pre- 

vious, the first heavy shock occurred about 4.80 P. M. on March 4. 
At this time there were three violent shocks, which were felt 

throughout the Republic, and by which many houses in the 

city were cracked and ruined. The people fled to the fields 
and squares, and many removed to adjacent villages. In this 

shake no lives were lost, though much property was destroyed. 
For the next fifteen days the vibrations continued with more or 
less frequency and often with considerable intensity. 

At 2a. M. of the 19th, two light shocks, followed by a third 
of terrible severity, completed the destruction of the city. 
Every town and village within 20 miles suffered more or less, 
and it was felt throughout all Central America, and far out to 
sea. Only two buildings were left standing in the city, the 
Hotal del Pasque and the Government Palace. A fine brick 
bridge lately built over the river on the road to Soropango was 
destroyed, and other roads were rendered impassable by im- 
mense blocks of stone, thrown down from the heights. In 
some places crevices a foot wide and of considerable depth were 
formed in the ground. One of these extended across the Plaza 
and for several blocks each way, and emitted sulphurous gases 

h and smoke. the continued shocks over forty bodies were 
displaced from their niches in the cemetery. 

Capt. Kennedy, of H. M.S. Reindeer, wha visited San Salva- 
dor immediately after the earthquake, speaks as follows of the 
desolation of the city. “The wils town was down, with the 
exception of one or two wooden houses. All the churches, in- 
ping the cathedral, were a heap of ruins; the spire of the 
latter had been arrested in its fall and remained in a standing 
position, like the leaning tower of Pisa, but at a much greater 

] ne of the bells must have been swung completely 
round, as it remained mouth up. The U. S. Consulate was a 
mass of ruins inside, though the outer walls were standing. 
The palace bei ilt of wood remained standing, except 
where stone had been used, in which places the sides had fallen, 
wei great gaps in the building, There was not one single 
house left in a habitable condition. The stronger the walls the 
greater was the ruin, and the streets were one mass of debris.” 
Up to March 27, about 50 bodies had been taken from the 

ruins, and 150 wounded persons were cared for by the authorl- 

Pipes es een aes 
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nes. The destruction of property was estimated at $12,000,000. 
Up to April 24, the vibrations still continued and the Govern- 
ment Palace had at last fallen. The neighboring voleano of 
Izalco was in eruption at the time of the earthquake. 

San Salvador was situated on a small stream about 30 miles 
from the seaport of La Libertad, with which it was connected 
by rail. It contained about 15,000 inhabitants. This is the 
eighth time the city has been destroyed by an earthquake in the 
last 150 years. The last catastrophe occurred on the evening 
of Kaster Sunday, April 16, 1854. 

The following description of the crater of San Salvador, on 
the slope of which the city is built, is given by a party who 
made the ascent in January last. After describing the ascent 
the writer says: ‘Suddenly and .without expecting it they 
found themselves on the edge of an abyss; the impression from 
the sudden view of it brought everyone to a stand-still, to con- 
template the better such a startling spectacle. An immense 
cavity suddenly yawned before them, about a kilometer wide 
and 400 yards deep, representing an inverted cone, but lined 
with an exuberant vegetation and ending in a lake at the bot- 
tom. After due consideration of the scene before them, with 
tespect to the probable date of the last eruption, of which no 
tradition exists, and taking into account the thick stratum of 
vegetable mould, the size of the trees that grow at the bottom 
and sides of the crater, and the formation of basalt, it was cal- 
culated that this volcano has not been in activity for at least 1000 
ears years, 

. ae 20, 1873. Heavy shocks are reported at Mendoza, 
ili, 

_ March 21, 1878. A. smart shock was felt about 11.80 P. M. 
in Montreal, 

March 31, 1878. A series of severe shocks were felt about 
4a, M. at Makawao, Hast Mani, Hawaiian Islands. The vibra- 
tion was from east to west. A volcanic eruption was feared. 

April 12, 1878. In the evening three slight shocks were felt 
at San Francisco. 

April 17, 1873. About 1 a. m., a slight shock was felt at 
Waterville, Me. 
cjtpril 21, 1873. A shock was felt at Mission San Gabriel 
(Cal.), continuing about eight seconds. Its course was north 
and south. . 

April 22, 1878. At 10" 18" 81%: p. M., a slight shock was 
felt at Dayton, Ohio. 
: April 25, 1873. In the afternoon several shocks were felt 
n northern New York and on the St. Lawrence. 
At Malone and Fort Covington, N. Y., four decided shocks 

Were felt, each lasting about 15 seconds, with intervals of about 
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an hour between the first and second, and half an hour between 
the third and last. 

At Cornwall, Canada, there were three shocks of considerable 
violence between 2 and 3 Pp. mM. At Moulinette there was a 
slight shock as 1 P. M., and a heavier one at 3" 20™ P. M. 

April 29, 1873. A sharp shock was felt at Doncaster, Eng. 
April 30, 1878. In the night a shock was felt at Cornwall 

and Cateau Landing, and also at Hamilton, Ontari rio. 
About 10.80 P. M., the same night, three shocks were felt 

Xx. 
May 8, 1873. About 3 P. M. a shock was felt throughout 

Gibsgp and Carroll Counties, Tennessee, and at Cairo, Til. 

For assistance in collecting the above, I am indebted to C. 
G. Rockwood of Newark, N. J., and to Edward L. Gaul and 
Jacob P. Thompson of the New York Times. 

Brunswick, Me., May 27. 

Art. X.—On a convenient Hye-piece Micrometer for the Spec- 
troscope ; by Prof. O. N. Roop. 

I HAVE recently contrived a very simple eye-piece microm- 
eter for the study of spectra produced by prisms and “ grat- 
ings,” which, while quite inexpensive, is capable of yielding 
results that are not easily surpassed except by the use of an 
eye-piece provided with a micrometer screw. A thin semi- 
circular plate of silver is made quite smooth, and rendered — 
bl y holding it over the flame of a lamp: it is afterward 
flowed with a drop of weak spirit-varnish to cause the lamp- 
black to adhere. Crossing the straight edge of this dead-black 
surface, lines 4™™, ete., are ruled with a dividing engine, and 
the necessary figures added with the help of a lens. T 
opaque semi-circular plate is then introduced into the interior 
of a negative, or preferably in front of a positive eye-piece, 80 
that it is in focus and does not occupy quite half of the field 
of view. Opposite it, and somewhat nearer the eye, an open- 
ing is made in the side of the eye-piece, whereby the lines are 
Pater! illuminated—as a general thing, merely by the dif: 
fused light of the room; but if this is quite dark, the small 
flame of a distant lamp easily accomplishes the same end. 
This arrangement, it will be seen, furnishes a set of bright lines 
on an almost perfectly black ground, with the least possible — 
outlay of expense or trouble in manipulation, and the degree of 
their brightness, it will be found, can readily be regulated 
merely by shading the opening more or less with the hand. 
The distanee of the lines apart should not be too small, as 18 

+ 
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often the case in the photographic scales of ordinary spectro- 
scopes, but such as will facilitate the estimation of tenths of a 
division. Two such eye-pieces have been constructed, and 
employed by me with much satisfaction in the mapping of a 
large number of spectra furnished by prisms and gratings, par- 
ticularly in those cases where the spectral lines were quite faint. 

Columbia College, June 4th, 1873. 

ArT. XI.—ADAM SEDGWICK.* 

ed with such enduring and affectionate respect. 
Born in 1785, of a family long resident in a secluded York- 

shire valley under the shadow of Warnside, the boy early ac- 

native dale of Dent were treasured in his memory, and one of 

chair. The su 
aim of £1,000, and others follow on the circular of £200 to £10. The London 

ittee, consisting of the Duke of Argyll as President, Sir Charles Lyell and 
atspe-namig “invite the scientific centers across the Atlantic to as 

a of the foundation-workers in geological science, a man whom all should 
light to honor. Subscriptions for “The ick Memorial Fund” may be 

Sent to Messrs. Robarts, Lubbock & Co.’s, Lombard Street, London.—Eps. 

* 
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change of the ancient name of a little hamlet situated not far 
from his birthplace. ’ 

Edueated under Dawson, at the well-known school of Sed- 
bergh, while Gough and Dalton were residing at Kendal, he 
proceeded to the great college in Cambridge, to which Whewell, 
Peacock, and Airy afterward contributed so much renown. 
Devoted to the Newtonian philosophy, and especially attracted 
by discoveries then opening in all directions in physical science, 
he stood in the list as fifth wrangler, a point from which many 
eminent men have taken a successful spring. He took his de- 
gree in 1808, became a fellow in 1809, was ordained in 1817, 
and for some years occupied himself in the studies and duties of 
academic life. His attention to geology was speedily awakened, 
and became by degrees a ruling motive for the long excur- 
sions, mostly on horseback, which the state of his health ren- 
dered necessary in the vacations. 

It was not, however, so much his actual acquirements in 
geology as the rare energy of his mind, and the habit of large 

Woodwardian chair vacated by Hailstone. Special knowledge 
of rocks and fossils was not so much required as a well-trained 
and courageous intellect, equal to encounter theoretical difficul- 
ties and theological obstacles which then impeded the advance 
of geology. 

The writer well remembers, at an evening conversazione at 
Sir Joseph Banks’s, to which, as a satellite of Smith, he was 
admitted at eighteen years of age, hearing the remark that the 
new professor of geology at Cambridge promised to master 

Sedgwick and Lee f es. Accordingly, the earliest 
-memoirs of Sedgwick, which appear in the Cambridge Transac- 
tions for 1820-21, are devoted to unravel the complicated phe- 
—— of the granite, killas, and serpentine in Cornwall an 

von: and to these followed notices of the trapdykes of York- : 

¥ 

ea, 

Sones 
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land. It was hot summer-time, and after sketching the High 
Foree, in Teesdale, I was reclining in the shade, reading some 
easily-carried book. Came riding up, from Middleton, a dark- 
visaged, conspicuous man, with a miner’s boy behind. Oppo- 
site me he stopped, and courteously asked if I had looked at 
the eelobrated waterfall which was near; adding that though 
ie had previously visited Teesdale, he had not found an occa- 

sion for viewing it; that he would like to stop then and there 
to do so, but for the boy behind him, “who had him in tow to 
take him to Cronkley Scar,” a high dark hill right ahead, 
where, he said, “ the limestone was turned into lump-sugar.” 
A few days afterward, on his way to the lakes, he rested for 

a few hours at Kirkby Lonsdale to converse with Smith, who 
was engaged on his geological map of the district, and had just 
Scovered some interesting fossils in the laminated strata 

below Old Red sandstone, on Kirkby Moor, perhaps the earli- 
est observation of shells in what were afterward called the 

Eight years after this Adam Sedgwick was President of the 
Geological Society, and in that capacity presented to William 
Smith the first Wollaston medal. The writer may be permitted 

¢ pleasure of this reminiscence, since from the day when he 
learned the name of the horseman in Teesdale, till within a few 

days of his death, he had the happiness of enjoying his intimate 
friendship, 

Sedgwick had acquired fame before Murchison began his 

great career. After sharing in Peninsular wars, and chasing 
the fox in Yorkshire, the “old soldier’ beame a young geolo- 
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gist, and for many years worked with admirable devotion to 

his chief, and carried his banner through Séotland, and Ger- 

many, and across the Alps, with the same spirit he had shown 

when bearing the colors for Wellington at Vimiera. 
Important communications on Arran and the North of Scot- 

while Sedgwick admitted that his Upper Cambrian, occupying 
the Berwyns, was connected with the Dindails flags of the Silu- — 
rian system, and thence expanded through a considerable portion 
of South Wales. (Reports of Brit. Assoc., 1835.) The Bala rocks _ 
were disclaimed on a cursory view by Murchison, the Llandeilo _ 
beds surrendered without sufficient examination by Sedgwick; 
thus the two kingdoms =o largely ; two classifications — 

volume 

* Ambo animis, ambo insignes preestantibus armis.” 
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This source of lasting sorrow to both, if it cannot be forgotten, 
ought to be only, remembered with the tenderness of regret. 

amiliar as we now are with the rich fauna of the Cambrian 
and Silurian rocks, and their equivalents in Bohemia and 

mundi,” almost to complete the physical history of the earth. 
Starting with a general view of the lake mountains of the north 
of England, and the great dislocations by which they have been 
separated from the neighboring chains (Geol. Proc., Jan, 1831), 
Sedgwick won his difficult way through North Wales to a gen- 
eral synopsis of the series of stratified rocks below the Old Red 
sandstone, and attempted to determine the natural groups and. 
formations (Geol. Proc.. May, 1888). Three systems were: 
named in order—Lower Cambrian, Upper Cambrian, Silurian—. 
the working out of which, stream by stream, and hill by hill,, 
worthily tasked the energies of Ramsay and his friends of the: 
National Survey for many useful years, after increasing ill- 
health had much reduced the field-work of the Professor. 

€ to his assistants more than the praise and the delicate: 
attention which their services deserved. 

| € ample volume entitled “British Paleozoic Rocks and 
Fossils, 1851-5,” by Sedgwick and M’Coy, must be consulted 

for a complete view of the classification finally adopted by 
Am. Jour. op tems a Series, Von. VI, No. 31.—JuLr, 1878. 
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Sedgwick ; and further information is expected from the publi- 
cation of a Synoptic Catalogue, to which Salter gave some o 
his latest aid. 

Never was a man so universally welcome among the mem- 
bers, and especially the junior members of his own university. 
Wonderful was the enjoyment of a voyage to Ely with a 
happy crew of his pupils (1850). If one stopped at Upware, 
the oolite there uplifted became the topic of an amusing and 
instructive discourse ; the great cathedral was visited in a more 
serious mood ; the shores rang with the merriment of the return- 
ing boat; and the evening closed with a joyous banquet in the 
hospitable college rooms. 

uring his long tenure of a fellowship in Trinity College, Prof. 
Sedgwick witnessed great changes in the mathematical training, 
and contributed as much as any man to the present favorable 
condition of science in Cambridge. 

To defend the University against hasty imputations, to main- 
tain a high standard of moral philosophy, and a dignified pre- 
ference for logical induction to alluring hypothesis, was always 
in his thoughts. Hence the “ Discourse on the Studies of the 
University of Cambridge,” at first an eloquent sermon, grew by 
prefix and suffix toa volume which he himself likened to a wasp 
—large in front and large behind, with a very fashionable 
waist. 

Under such feelings he spoke out against the “ Vestiges of 
Creation” with a fervor of argument and declamation which 
must have astonished the unacknowledged author of that once 
popular speculation. Nor was he silent when the views of Dar- 
win came to fill the void places of biological theory, against 
which he not only used a pen of steel but made great use of his 
heavy hammer. 

The vigor—vehemence we may call it—of his pen and tongue, 
in a matter which touched his sense of justice, morals, or relig- 
ion, might mislead one who did not thoroughly know his truth 
‘and gentleness of heart, to suppose that anger was mixed with 
‘his honest indignation— 

ov yap petdcyoc eoxe , . . ev dai Avypn 

But it was quite otherwise. In a letter addressed to the writer, 
in reply to some suggestion of the kind, he gave the assurance 
that he was resolved “no ill blood” should be caused by the 
discussion which had become inevitable. 

He never failed in courtesy to the honest disputant whose 
arguments he mercilessly ‘‘contunded.” Taken altogether, Pro- 
fessor ick was a man of grand proportion, cast in a heroic 
mould. Pressed in early life through a strict course of study, 
he found himself stronger by that training than most of his fel- 
low geologists, but never made them feel his superiority. Fa- 
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miliar with great principles, and tenacious of settled truths, he 
was ready to welcome and encourage every new idea which ap- 

peared to be based on facts truly observed, and not unprepared 
or unwilling to stand, even if alone, against what he deemed 
unfair objection or unsubstantial hypothesis. 

This is not the place to speak of his private worth, or to in- 
dulge in reminiscence of his playful and exuberant fancy, the 
source of unfailing delight to those who knew him in his 
happier hours. Unmarried, but surrounded by plenty of cheer- 
ful relatives, his last hours of illness were soothed by sedulous 
affection ; his kindly disposition no suffering could conceal ; his 
ay interest in passing events nothing could weaken. 
ver 

“ Against oppression, fraud, or wrong, 
is voice rose high, his hand waxed strong.” 

With collected mind, on the verge of the grave, he would ex- 
press, with undiminished interest, his latest conclusions on his 

own Cambrian system, purely as a matter of scientific discus- 
sion, free from all personal considerations. It will be well if 
this mode of treatment be reverently followed by those who, 
while speaking of Protozoic and Paleozoic rocks, know enough 
to feel how much they have been benefited by the disinter- 
ested labors of a long and noble life. 

Art. XII. — Discovery of a new Planet; by Prof. 0. H. F. 
Prerers. (Communication to one of the Editors, dated Litch- 
field Observatory of Hamilton College, Clinton, N. Y., May 
26, 1873.) 

I TAKE pleasure in giving notice of another planet of the as- 

teroid group, discovered night before last. It resembles a star 
of 11th magnitude, and was observed in the following positions: 

1873. = Ham. Coll. m.t. a (131). 6 (131). 
May 24. 15" 17m 58s 15" 16™ 10°90° —21° 17' 49°8” 

= 25. 18. Tn at 16 15 14°03 =91' 18 16 

whence its motion in twenty-four hours is concluded to be 
—1" 4° in A.R., and —18” in deel 

, € af . . 
Not far from the planet, only about a degree south of it, is 

that splendid, resolvable nebula 80 (Nessier) Scorpii; and four 
Lol farther north may now be observed the still oe 
aint comet of Tempel, of short period, whose position on May 
23d I determined é cate, 

413" 25" 545 m.t. a c= 16" 29" 18:06" 5 c= 16° 26’ 28'"0, 
with a motion of about ten minutes per day toward the south. 
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SCIENTIFIC INTELLIGENCE. 

IL CHEMISTRY AND PHYSICS. 

velocity of light. His researches, which have extended over a 
peri 

at Mon erien. stance between as carefully 

measured and found to be 10310 meters, with a probable error of 
less than ten meters. Th 1 was carried upon the arbor of 
the minute-hand of an improved clock-work. Three of these 
wheels were made u having respectively 104, 116, and 140 
teeth o th rk an electric apparatus to register the 
velocity of rotation was attached, and also the means for regula- 
ting its motion, a versing its ty of 
700 to 800 revolutions per second could be thus obtained, whic 
was uniform, an ctly under control e registering ap- 

rver, marked the nts of eclipse. The calcium-light was 
generally employed as the source of illumination, though a simple 

eum lamp was also occasionally u thousand 

lst order. 2dorder. 3dorder. 4thorder. 5thorder. 6thorder. ‘th order. 

_.-- 302,600 297,300 298,500 298,800 297,500 300,400 
Sees (17) (236) (876) (480) (91) (27) 

The numbers in parentheses express the relative value of the cor- 
neg observations; and are obtained by dividing by 10 the 
product obtained by multiplying the number of observations by 
2n—1 (n being the order of the eclipse) and by 1, 2, 3 or 4, 0c- 
cording as the observation was recorded as fair, good, very good, 
or excellent. The mean result is 298,400 kilometers; multiplying 
this result by 1:0003, the refractive index of air, 298,500 kilome- 

is obtained as the velocity of light ina vacuum. This, Cornu 
believes, is accurate to x3, of its value. It is a close approxima- 

i a 5 eon Sa é i rs 

Se Oe ee ee ae ee ee ae 
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tion to the result of Foucault, 298,000 kilometers, and also corres- 

ponds very closely to the value obtained from the solar parallax, 
which has recently been calculated by Leverrier from observations 
upon Mars and Venus to be 8°86. Cornu believes that with sta- 
tions separated from 20 to 30 kilometers, it would be possible by 
this method to obtain a value accurate to within a thousandth.— 
C. R., \xxvi, 388, Feb., 1873. ; oem 

. On the Activity of Chlorine in the dark,—Metsens has 
observed that carbon in the form of coke, purified by repeated 

Sead 

nearly its own weight of this gas. If now a current of hydrogen, 

upon potassium dichromate, the yield is unsatisfactory, the pro- 
duct is impure, and the process is tedious. DuviLtIER proposes 
to boil together for ten minutes 100 parts of barium chromate, 100 
parts of water, and 140 parts of nitric acid of 40° B. To the red 

liquid, 200 parts more of water are added, and the whole is boiled 
ten minutes longer. On cooling, barium nitrate is deposited in 

C,H yu4,0Na+CO= | Gy SNE 
Brrruetor has re-investigated the action under these circum- - 

stances, trace of moisture, barium alcoholate 

water, and iso- 

meric with propionic acid, a trace of which 1s simultaneously 

formed.— Bull. Soc. Ch., IL, xi : - Soc. Ch. xix, 160, Feb., 1873. G. F. B. 
‘ On the JSormation and decomposition of Ketones.—The split- 

sion with potassium h te, of benzophenonparadi- 
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an acid isomeric or identical with the benzoylbenzoic acid of 
Zincke. From these experiments, Staedel concludes that the for- 
mation of ketones by “ene ng the calcium salt of an organic acid, 
takes place in two stage In the first, O ca* from one molecule 
unites with H from ‘he: other, the two residues thus produced 
uniting together thus: 

*F{:CO Oca C,H CO Oca 

C H,°6O" — ae RO ss 
a eves C,H,.CO 

In the second the calcium hydrate reacts upon this calcium salt, 
producing the ketone and calcium carbonate, thu 

oll C,H,.CO Oca C,H 
: +HOca= : * +-CaCO,. 

C,H,.CO C,H,--CO 
In the case of anthrachinone, a repetition of the first stage is 

observed, however, the second O ca uniting with another H, thus: 

iH caO CO rere) 
CH ps Oj C.H,. 

Hi CO 
a 

C,H,CO ‘Oca 

If this view of the formation + peated = Bsa the ketone 
of a substituted benzoic acid must nsymm a constituted ; 
the ketone obtained by the dry distillation oalait salicylate 
for example, yielding, on fusion with potassium hyde a mixture, 
besides phenol, of oxybenzoic and salicylic acids. The author is 
engaged in preparing a dioxybenzophenone synthetically, with 
which to test this question, by comparing it with the ketone pro- 
duced as above.— Ber. Berl. Chem. Ges., vi, 178, March, Belg: 

6. On the Synthesis of Right and Left Tartarie acid. Chen 
eal synthesis has hitherto failed to produce any cases of physical 
isomerism. Indeed, in the case of many bodies having rotator 
pers and thus physically different while chemically identical, it 
as been supposed that the rotatory power came from the living 

organism which originated these tn es, being given by a process 
science could not imitate. JuneriEerscH, however, has succeeded 
in freak by urely s7athetie: methods, tartaric acid having 

oor pow asteur has distinguished ‘four kinds of tartaric 
acid: (1) the "bea or dexbrotartaris 3 cid, hemihedral and rota- 

ihedral, and rotating to th (3) racemic acid, opticall 
ee, and capable of splitting into (1) and (2); and (4) inactive 
tartaric acid, not hemihedral and not rotating, but not capable ot 
splitting up as abov mk gris im transforming the in- 

* Kekulé uses ca to represent 4 Ca. 

eo 
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inactive tartrate, as Pasteur had shown to be the case with that 

made from the commercial succinic acid. The inactive acid was 

then converted into racemic acid, and this, by Pasteur’s process, 

was changed into potassio-sodium tartrate. ‘Two sorts of crystals 

were produced; one, hemihedral to the left, identical with the 

the dextro-acid, and yielding a dextro-rotatory solution whos 
° 3’ against 6° 4’ for the perfectly 

pure natural salt.— C. R., lxxvi, 286, Feb., 1878 G. F. B. 
On the Synthesis of Tyrosin.—Lapensure has shown that 

sealed tube—is not identical, but only isomeric with tyrosin.— 

Ber. Berl. Chem. Ges., vi, 129, Feb., 1873. Go 
8. A Treatise on Electricity and Magnetism ; by James CLERK 

D., ete. Professor of Experimental Physics 

verification b ual measurement. is designed to supply 

what the various treatises which describe electrical and magnetic 

phenomena in a pop way do not give to those who are, by 

in a mathematical form. or states that he 
commenced the study of electricit first reading attentively 

Faraday s Experimental Researches on Electret ore 
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the whole and arrive at the parts by analysis, while the ordinary 
mathematical methods were = on the principle of ome 
with the parts and ending up the whole by synthesis. I also 
found that several of the most fertile methods of cecal dis- 

now arried its aronciaete beyond the range of 
ovdinary scientific ainante nly those well up in mathematical 
knowle and the use of the processes of analysis can pant pee 
Maxwell's treatise 

9. Wohlers Outlines of Organie Chemistry ; by Dr. R. eee 
Translated, with additions, by Dr. Ira Houen; “Professor c 
Chemistry ‘and Physics in Williams pea Mass. 530 pp. 
Philadelphia, 1873. (Henry C. Lea.)—This compact treatise is i 
eens hand-book of Organio Chemistry for the Spree attend- 
ing lectures or engaged in laboratory work. 40 pages are 
occupied in introductory and general matters; oo beginning 
with marsh gas, the remainder of th lume contains brief de- 
Poqgoo . ee ee alcohols, acids, aldehydes, ketones, 
&c., whose chemical structure has been <9 together with 

the numerous isom whose recent disc very is one of the most 
striking —— of the fruitfulness of oe ideas which andere the 
“ Modern ist 
The notation is giv n in the simplest _— form, and the re- 

lations of ete rious i euaaes of bodie “ of individual sub- 
stances to each idee are easily trace Dr. msen ms dickens 
his duty as translator in a thoroughly eaaiterys re man 

pi Ww. J. 
s 

II. GreoLtoay AND MINERALOGY. 

On the Klamath River Mines ; remarkable nibh! deposits 
"a Lower Klamath—a sketch of their Geology ; 

Cus —The upper portions of the Klamath river and its tributa- 

. t is p 

to the fact that about the time prospecting had Sochieibels in the 
section, the silver excitement drew off the restless Sees who per- 

one 

5 RRS eT ae 
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n 
of the river and the underlying rock strata through which it has 
cut its way. The Klamath drains an immense extent of moun- 
tainous country, through which passes the great auriferous belt of 
California, as evidenced by the rich quartz leads and placer mines 
on the tributaries. Being a swift and deep stream, great quanti 
ties of water-worn gravel are swept down by the resistless floods 
of winter. These form at present as gravel bars, increasing in ex- 
tent toward the mouth, all more or less auriferous, and their 
presence can be easily accounted for. A remarkable distinction 

sphere, the grinding action being equal on all sides. On the 

el. 
is solution can be found on observation of the rock strata 

forming the river bed and cropping out on the sides. Commencing 

les as you ascend. is section, although the gravel bars 

forme the present action are frequent, yet no old deposits are 

found on the banks the end of this stretch of fifteen 

rock at these rapids is a hard talcose slate or serpentine. This fact 
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ater 
procaine years ago a a great fall, is now a mpi over which canoes 
can be taken. hat this is the case , evidence in point is offered 

inhabitant of the river, the Indians were accustomed to land at 
the foot of this rapid and haul their canoes over the bank, as aie fall 
was too great to stem going up, and dangerous to run going 
down. At the present time no disieuley is nc Po in poling 
up or in paddling down. As the river cut its way down, it also 
changed its course, perhaps many times, so that the deposits are 
now on one side, then on the other, of the present bed. Opposite 
the gravel —— is usually a bare mountain of rock , tising abruptly 
om the strea 
It is said by one of the old prospectors that, starting at the 

be te where the sandstone formation commences, the gravel can 
e peta through the mountains, good — ects bein g found even 

summits, and that it fin sally ends in the immense cliff known 
as ae Gol d Blu ff, 25 sailed below the pat mouth of the Kla- 
math. The spot, "the scene of one of the early excitements, is at 
the tgp time the theater of active beach-mining operations. 

The sea having for ages performed the part of an hydraulic 
mining pete has washed down the gravel bluff and separated the 
black sand, the gold now being gathered from it bee the heavy 
gales of winter throw it up on the shore. However, this asser- 
tion in regard to the eaitauntitie of the gravel shsondll the 
mountains, the writer is not prepared to affirm from persona 
observation. : 

the deposits on the river one will serve as a sample. This 
is located about thirty miles from the 4 and the cut into the 
hill is 384 feet above the stream and some 500 yard e 

along the river, and is worn into pot-holes and grooves by the old 
eddies, Above this is a stratum of blue gravel (so-called), decom 
posed — slate, in reality, most probably, the wearings 0! 
the dyke s before peforeed to. The stratum is from five to sixteen 

feet in Diaiekionat and is of course i richest. Above it a reddish 

or yellow river ‘gravel —— — a, and an occasional streak 
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hot in summer, with long, rainy winters, but no sno Peaches, 

melons and tomatoes will ripen and arrive at great perfection, 
which they will not do on the coast line 

ses. 
Now that the new mineral law allows acquisition of titles to min- 

mg property, it is to be hoped that these deposits will receive 

more attention from our miners and prospectors than they have 
hitherto done, and that they may add another element to the 
rapidly increasing mineral wealth of our State. 

2. The Gre in,—Dr. James Buaxe, after an investigation 
of the region of the Great Basin, states (Proc. Cal. Acad. Sci., iv, 
276) that the “ divide” between it and the Columbia River Valley, 
near saeco 118°, is in latitude 41° 33’ N.; and hasa eight 

broad. valleys separated by a low spur of granite having a basal- 

tic axis. This paper concludes with the following paragraph 

by evaporation began, There must, however, have been a large 

body of water left to disappear by evaporation, as the concretion- 

ter became concentrated by evaporation, Jam of opinion that 
Queen’s River Valley, and a large extent of country to the south 

isin, as far as I have visited it, unmistakable evidences are seen 

of the gradual evaporation of a large body of water. Not only 
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r 
face of the te} entirely encased in this concretionary substance 
to the thickness of two or three inches. I propose, however, In a 
subsequent paper, to describe more fully the structure and com- 
osition of these deposits. The eastern edge of this secondary 
asin is formed by the Santa Rosa mountains. On the north 18 

the high land between the Vicksburg and Santa Rosa ranges, an 
the low divide between Divide and Puebla Valleys. Directly 
south of the Bottle Creek range the basin is separated from the 
valley of the Humboldt by a low range of hills about fifteen miles 
north of the latter river. As to its extent farther to the west- 
ward, I have no data. It certainly includes the Black Rock 
Desert, and I think a considerable extent of country still more to 
the south and west.” 

3. “ Lignitie Formation” of the Rocky Mountains.—The second 
part of Dr. Hayden’s Report for 1872 commences with details of 
explorations connected with the Lignitic formations of the Rocky 
Mountains by L. Lesquereux, and is followed by an enumeration, 
with descriptions, of the fossil plants from the same formation and 
from the Cretaceous of Kansas. 

As stated in the letter serving as an introduction to Prof. Les- 
quereux’s report, the arrangement of the paper conforms to the 

directions given by Dr. Hayden for the author’s exploration, namely, 
to follow from the Rocky Mountains in New Mexico, northward 

species, of which sixty-one are considered as new. The Cretaceous — 
flora, too, though explored only at two localities in Kansas, § 
also increased by a comparatively large number of new species 
A number of facts and also some discussions interesting 1 — 

science may be selected from this report for future publication. Ds 

4. Th oon Canadense, and related Paleozoic species ; PY — 
Dr. J. W. Dawson. (From Dr. Dawson’s Annual Address before 
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the Natural History Society of Montreal, May, 1872, published 
in the Canadian Naturalist, vol. vii, No. 1, p. 1.)—There remain 
one point still before leaving this subject. Tt is the gap between 

tioned ; and I had hoped ere this time to have done something to 
ridge it over. I may here state in anticipation of the results of 

sists of a series of calcareous layers connected with each other a4 
pillars or wall-like processes. The layers are perforated wit 

le 

hess. A beautiful collection of these Devonian forms, recently 
shown to me by Mr. Rominger, of the State Survey of Michigan, 
Who has worked out these fossils with great care, fully confirms 

Tentian, through Huronian, C 
tions, down nearly to the close of the Paleozoic. I have no doubt 

that when these successive forms are studied more minutely, they 

will show, like the Trilobites, indications rather of successive crea- 

e 
Somparatively modern geological period. 



* 
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5. Elephas Americana in Mewico.—F. R, DirkENDERFER, of 

Lancaster, Pa., reports to one of the editors, that in*May, 1870, he 

opened, in Chihuahua, Mexico, a bed containing a large number of 

teeth of the extinct elephant. The teeth formed with coarse 

gravel a compact conglomerate. It is probable that search in the 

region would bring to light the tusks and other parts of skeletons 

of the elephant. 
6. Report of the Geological Survey of Ohio ; officers of the 

Survey, J. S. Newserry, Chief Geologist ; Epwarp Orton and 

E. B. Anprews, Assistant Geologists; T. G. WorMLEy, Chemist, 

F. B. Merk, Paleontologist. VolumeI, Geology and Paleontology; 

Part I, Geology. 680 pp. 8vo. Columbus, Ohio. Pub- 

lished by authority of the Legislature of Ohio.—The publication 

the first volume of this report has already been briefly am 

h nounced. The volume opens with a historical sketch of the pre w.M 

in a popular way of the general geological relations of the rocks of 

be 
topographical features, but throughout its whole length the rocks 

are raised in a distinct arch, from which they dip away, on one 

in the sea around them when they stood as islands. od 

strata very generally thin out toward the arch, proving thus thelt 

subsequent origin. Besides presenting his own observations OF 

the subject, Dr. Newberry appeals to facts obtained by Prot 

Orton in his careful investigations of the Cincinnati region on. ‘ 

Newberry describes also the special geology of Cuyahoga County, 

treating of its rocks, fossils, lake ridges or shore terraces, drut 

account of the geology of Summit County. 
economical productions, including coal, ete.; and adds a briefer 

: a 
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The geological structure, products, and general relations of the 
second geological district are discussed at length, and with much 
that is new and important, by Prof. E. B. Andrews, It includes 
Gallia, Meigs, Allen, Morgan and part of Muskingum Counties, and 

ion i io. Prof. An- 

a es ae come 3 9 = be) B a a ° S © @ | B ° =} = ~ 4 @ 5 i] 
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. fact and 
era of the Cincinnati uplift are presented in detail, and illustrated 
by a map. 

: The geology of Ashtabula, Trumbull, Lake and Geauga Coun- 
ties is reported on in the following pages of the Report by M. C. 

Read; of Williams, Fulton and Lucas Counties, and West Sister 

terraces of Maumee Valley by G. K. Gilbert, has led Prof. Gilbert 
© Important results—as the readers of this Journal have already 
1 “oe from his pages in the first volume of the present series 

71), 
any of the pages of the several reports owe much of their 

Value to analyses and other results of chemical investigations by 
the chemist of the survey, Mr. T. G. Wormley, some of whose 
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its results. The geology of the several districts are separately 

illustrated by colored geological maps; and the style of the vol- 

ume is well adapted to give intelligible ideas of the geology and 

O oal-Regions of America: their Topography, Ge- 

the best of American geologists, who has labored much among the 

rocks of the State, and especially its coal strata.’ This and the 

other maps and illustrations are excellent. 
8. Geological Map of the. United States, compiled for the 9th 

ye 1 W.P. Brace. (J. Bien, New 
York, lithog.)—The need of a geological map of the United 
States has been long and urgently felt by all students of the 

science. The admirable chart of Canada, which, through the lib- 

(34 22 in), with no geological details beyond an indication in 
colors of the grander areas—namely, the Eozoic, with which 
the metamorphic areas are united under one color; the Silurian— 

e Devonian and Subecarboniferous—the Carboniferous and Per — 

mian—the Triassic and Jurassic—the Tertiary—the Alluviam— 

* Third Series, i, 216. 
_ + Its size is 8 feet by 34, and it is sold by Dawson Brothers, Montreal, for $18 
in sheets, and $24 on cloth in portfolio. 
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the Voleanic. Even these subdivisions are enough to make a 
chart of the kind valuable to the general reader. 

It is a little puzzling to us to explain why such a chart should 
have been compiled for “the 9th Census.” There is nothing in or 

distribution of mineral products of economical importance. The 
9th Census Reports claim to represent the known condition of the 
country in the year 1870, and this they do with great fullness 
both in the text and the various excellent maps issued by Gen- 

WwW 

veys, and be issued in the best possible style. It would be a great 
thing for the nation’s industry as well as its science if the work 
could be soon begun, and the best of American art and science 
be engaged upon it. 
The lithographer has done his part on the 9th Census map badly. 

The glaring colors are selected without taste, and are so unskill- 

fully put on that those of adjoining areas often overlap some miles, 
and sometimes to the obliteration of a narrow intermediate area 

that was in the original copy. As one exam le, the Connec- 

ticut River Red Sandstone formation, besides being narrowed 

ning. 
Such careless work does not appear on the Canada geological 
chart, or those published abroad. j : 

ere are a number of improvements—improvements In our view 
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have shown that they exist there; to take away the green color, 

which means Cretaceous, from the whole of the north side of Long 

Island, no facts making the region Cretaceous; to put no color 

over regions “ west of the 100th meridian” where “the Paleozoic 

and Cenozoic systems cannot be subdivided.” 

by J. W. Dawson, LL.D., 

F.R.S., F.G.S., Principal and Vice Chancellor of McGill Univer- 

sity, Montreal. 404 pp. 12mo. London. (Hodder & Stoughton). 

m 

) 
the origin of the kingdom of life. veral plates are introduced 

intended to represent ideal landscapes with their plants and ani- 

mals, such as it is imagined may have been realities in the succes: 

sive ages, in order to impress the characteristics of these ages on 

the progress of geology by Delesse and Lapparent. Abstracts - 

are given of papers in all departments of geology, both theo- 

retical and applied, excepting that of paleontology. : 
12. On iliceous deposit of the t; of Fire 

hole River ; by F. M. Enpuicn. Sixth Annual Report Hayden’s 

U. S. Geol. Survey.—An analysis of a variety, of milk-white color, 
eryptocrystalline structure, semi-vitreous aspect, and G.= 274908 
afforded Dr. Peale— 

$i Xi 4=6 Fe «~—s Mg Ga,Na, Li ign. 
95°84 tr. 2°68 tr. tr. 150=100°02 Fe 

Another kind, of a light greenish-brown to greenish-white color, — 
amorphous structure, vitreous luster and G.=2-0816, contained — 
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63 of water. The mineral, a variety of opal, was collected by 
Dr. A. C. Peale, and is called by Mr. Endlich pealite. 

13. Mineralogia della Toscana; Studii di ANronto D’ AcHTARDI, 
Ajuto al Prof. Min. e Geol. nell Univ. di Pisa.—The second vol- 
ume (404 pages, 8vo) of this very thorough work on Tuscan miner- 
alogy and crystallography has been issued. 

14. Aragotite, Metacinnabarite-—F. E. Duranp, in the Proceed- 
ings of the California Academy of Sciences, iv, 218, has given the 

to a bright yellow substance, impregnating a 
r 

name Aragotite 
crystalline siliceous dolomite, and occurring with cinnabar. It 

Durand, on p. 219, figures two crystals of metacinnabarite, 
and states that the form is probably orthorhombic. The figures 
represent a rectangular prism with replaced angles. 

Ill. ZooLtoagy AND BorTany. 

external maxillipeds have almost exactly the same structure as in 
ey adult Ocypoda, and, as in the adult Ocypoda, there is a tuft 

ie self collected it, late in August, at Fire Island Beach, Long 
Siand. In the largest specimen from the last locality the carapax 

d. 

* Journal Acad. Nat. Sci. Philadelphia, vol. i, p. 157, 1817. 
t Crustacea Wilkes’ Expl. Exped., plate 31, fig. 6. 
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changed from Sa megalops. Some of the smallest of these speci- 
th mens, in carapax is 5°6 o™™ long and 6°1 to 6 

broad, differ fem the adult so much that they might very easily 
be mistaken for a different species e carapax is very slightly 
broader than long and very convex above. The front is broad, 
not narrowed between the bases of the ocular peduncles, and tri- 
angular at the extremity. The margin of the orbit is not trans 
verse but inclines obliquely backward. The ambulatory legs are 
nearly naked, and those of the posterior pair are proportionally 
much smaller than in the adult. 

The adult Ocypoda is ee in its habits, living in deep 
holes phic high water mark on sandy beaches ; — the young 

but they were more Be awaiting the final change to the terres 
trial state. The tufts of pee hairs between the bases of the 
second and third ambulatory legs, and in the adult —— 

ual there had evidently landed and davelepad dasend the sea- 
son. Probably all those living the poor before had perished 
during the winter, and it is possible that this species never sar 
vives long enough to attain its full growth so far north. 
New Haven, June 1, 1873. 

2. Corals and Coral Islands, by J. D. Dana. Reply to the 
criticism of P. Martin Duncan.*—In a criticism of Prof. Dana’s 
work on Corals and Coral Islands, printed in a recent number of 
“ Nature,” i eva vii, p. 119), Mr. ‘Duncan saw fit to mention a 

Conce ming the ves character ae plan of Dana’ i it is 
not my intention to anything, for these = matters 7 
chiefly concern the author and publisher. It is to be pres ; 
that thes know, athe as well as any critic, hes ind of bool de 

“reply” was published in nearly the same form in “Nature,” vol. Vii 
p. ‘os ‘bat the present article was i in type before the publication of the forme 
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perience every day shows the errors of critics in this respect. 
Certainly few authors have had more extensiv 
experience in writing strictly scientific books for the public than 

“Tabulata.” Why, then, should this important class of corals be 
omitted from such a work? As for the Actinia, their relationship 

enough even to form beds of li : 
stances. It forms solid coral-like masses, two or three inches in 
diameter. Some coral-reef species grow even larger. And ‘in 
Paleozoic times, the Bryozoa were relatively of still greater 1m- 

portance, some of the so-called “ true-corals,” evidently belonging 
to this group, in addition to those generally referred to it. e 

stony Algw, also, are not to be ignored in treating of coral-reefs, 
and the half page devoted to them, might well have been extend- 

rather than omitted. Darwin i 

mestones, composed almost entirely of their remains, may be 
Seen In many American museums. 3 ; 

Mr. Dunean, in criticising Dana for adopting the classification 
that he prefers, makes this remark; “The introduction of Ameri- 
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can novelties to the exclusion of well-recognized eta classifi- 
cations is neither right nor scientifically correct.” we to un- 
derstand from this that “ American novelties” are si valuable 
than French or English ones, providing they be equally true to na- 
excl Or, that an erroneous European classification is more valuable 
than an American one that is correct ? Certainly no one has con- 
tributed more, in the way of original investigations and discover- 
ies, to a true classification of the corals, than Professor Dana, in 

ad been written in Europe up to that time (1846), and in some 
respects, his classification was = more natural than that proposed 
afterwards by Edwards and Hai 

Unfortunately, oe that period tlie corals and polyps in European 
museums had not been described or figured by European writers 
in a manner scoutat enh to make their identification possible, 
or even, in many cases, to show paged generic and family relations. 
That Edwards aud Haime, having access to those collections, and, 
having the benefit of Dana’s great ik should have been able to 
make corrections and improvements was natural. Nor was it less 

the ils of these corals , be a make a few corrections and 
oe ert even in dds opemettion a the views of Sears European 

writers. But several European authors have also made numerous 
changes in che system of Edwards and Haime, and are likely to 
make many more. Certainly the time has not yet come when wé 
can consider the poets of corals permanently fixed, a 
more than that of other classes of ani imals. Whether the “novel- 

of my views, as adopted “ar ana. He cit ihe Ocul a tribe; 
which the writer has proposed to . as to include certain 
families referred by Edwards and Haime to the Astrea tribe, oF 
suborder, and as “the admission of Orbicella, jeliaah is really 
the old Astrea f Lamarck [a mistake,—not of 1801], and of 

tu 
them in different families.” As a matter of fact, the writer, in 
several papers, has placed these same corals in di ifferent Families, — 
but has aon these families, together with er Oculinide, Stylas— 
teridie ophoride, Pocilli iporidx, etc., into one higher oe . 
chien) peri Oculinacea, and this is the view that .Dan 
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adspts, so that the argument quoted is of no value, and becomes 

“simply absurd.” Again, he says that “ Astrangia was well dif- 

“ consolidated the genus, which has nothing in common wl 
Oculinidee.” hat he means by “ consolidated,” in this connec- 

that I have shown that the genus is closely related to Cladocora 
and Oculina, is equally true; and I presume that had Mr. Dun- 

the same conclusions, unless blinded by prejudices. It is certain 
that the soft parts of Astrangia, Cladocora, Oculina, and Orbicella 

Cane b 

istie of Oculina, and it is often nearly wanting in the latter. In 

ct, it is in some cases, quite difficult to say to which genus: 

8. 

a in fact, be very difficult to write a diagnosis of the Oculin- 
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varieties” of “ QO. borealis.” So Mr. Duncan’s remark that 
“had Dana waited a little longer he would have had the opportu- 
nity of quoting correctly,” was, to say the least, quite uncalled for, 
and unbecoming to him, since the alleged error originated with | 
Mr. Duncan himself. 

But the peculiar injustice of the critic is, perhaps, best seen in 
his failure to give Dana credit for his extensive original investi- 
gations upon the structure of coral reefs and islands, and his inti- 
mation that the facts and theories are mostly borrowed, He says, 
“the chapters on the structure of coral reefs and islands add 
little to the knowledge which Darwin, and Jukes, and Ho 
stetter have given us; but Dana’s great powers of illustration en- 
able him to reproduce the details with which we are so familiar, 
thanks to these authors, in very engaging forms.” Professor 

h- 

The fig 
atlas of Dana’s Zodphytes, which were originally drawn from 
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nature by Dana himself, so that it is not strange that “some of 

them are very correct representations of nature.” When the 
8 

e 
siderable number of rectifications also appear in this list for th 
first. ti 
ity for 

they would serve no useful purpose. Such was the case 

eol, Soc., xxiv, p- 30), 

region, and shuts in the coral-life of the Carribbean on the south ;” 

paper, notwithstanding the careless way 1 which he misquotes 

as to place of publication,+ and misrepresents as to the contents, a 

brief article upon the same subject by the writer, who still looks 

in vain for such evidence as would be afforded by elevated coral 

F * Transactions of the Connecticut Academy, vol. i, p. 351, 1868; and this 

ournal, vol. xlv, p. 415, 1868. 
paper as published in the Proceedings of the th 

Essex Institute, but it was published in the Proceedings of the Boston Society of 
atural History, vol, x, p. 323.—a. E. V. 

? 
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a related to those of the West Indies, but situated upon the 
cific si 

fossiliferous beds containing other fossils, thus situated. The well 
known existence of elevated coral reefs in the East Indies and 
Polynesia, and in the West Indies, proves nothing of the sort, for 
what little relationship exists between the corals of those regions 
ean be explained in other ways. We think it — that while 
certain geologists find it necessary to force the Gulf Stream across 
the Isthmus during the warm ara period, others find it quite 

as important to have it turned out of the Atlantic across the 
Isthmus during the Glacial paid: Both — seem equally 
_ nating be VERRILL. 

rinciples of Animal Mechanics ; by th tev. SAMUEL 

1873. (Longmans, Green & wt oo volume is the result of 

scles an 
action; theory of the sane ana iboadiber joints: principle of least 
action ’ applied to the arrangement of the muscular fibers of the 
eart, etc. 
The author has throughout reduced his elaborate observations 

made in the dissecting room to numbers, and then has availed 
himself of the eee of geometry and mechanics in their far- 
ther discussion. Especially in his treatment of muscular curved 
surfaces, both ellipsoidal and skew surfaces, has the author made 
fall 1 use of the mathem 

As a result of cre ~eadinies for the hip, shoulder, and other 
joints of many animals, Dr. Haughton states that he has “ never 
met with any exception to the followi wing took epg which may 
be Hd sete as summing up my results :’ 

Each muscle is constructed in relation to its joint in such 
a manner as to perform one kind of work only: and it performs 

ge. 
2. The number of muscles s employed * ——_ by the 

number of distinct actions required from th 
3. The shape and form of the bones employe are the necessary 

consequence of the shape and power of the muscles in action. 
4. The smallest muscle in the seatbicathonis is as carefully adapted 

to its conditions of maximum work as the largest muscle. 
rom these propositions, supposed to be extended to the action 

of every muscle and joint, it appears to me to follow as necessary 
consequences: 

1. That a forcsceiiig Mind planned the type of the limb, and 
of its actions. 

The sed of the limb and of its necessary actions being given; 
the number, shape, and arrangement of the necessary muscles 
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That the shape and arrangement of the bones follow, of 
8 

any alterations, however slight, in any part of the 
combination of bones, muscles, and joints, would entail a loss of 

f 
support to the postulate, that the similarities found to exist in the 

ones, muscles, and joints of animals may be explained by com- 
mon descent fron a supposed common ancestor. 

With respect to muscular action Dr. Haughton lays down these 
three laws: 
Law IL—In comparing together different muscles, the work 

done in contracting is proportional to the weight of each. 
Law IL—In comparing the same muscle (or group of muscles) 

with itself, when contracting under different external conditions, 
the work done is always constant in a single contraction. 
Law III.—When the same muscle (or group of muscles) is ae 

24 oO 6 | 2) oO Qu. Qu z a — n . a oO for) fom te nd ° q 4 wv e w — 4 mn ° 4 PD i) — ie") B = i) mn nD > s i = 

in Mann’s Catalogue, the additional species being mar ed by 
letters added to the nearest number. The whole ; 
tinct species recognized is 126, besides which there are given 12 
named varieties. Since the list was printed an additional species 

has been reported, viz: Aspidium unitum Mettenius, found near 

Enterprise, Florida, by Mr. C. E. Faxon of Cambridge, Mass. 

containing three limited families, which are neatly elaborated by 
. Engler of Munich; viz: Olacinewe, with 8 plates, one of t 
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takes in only two tribes (Phyllanthece “4 Crotonew) of the vast 
order Euphorbiacee, by Dr. J. Miller, who most creditably elab- 
orated this family (Euphorbia ecoemal4 in the Prodromus 
have here 42 plates and letter-press up to p. 292; so that the order 
will fill a volume, the second part of which, it is said, will appear 
before the close of the current year. The Bra zilian —— of 
Phyllanthus amount to 71, of Croton to 275. . Ge 

6. A Monograph of Ebenacee, by Wak: Hiern, M. A. (Trans. 
Cambridge Phil. Society, vol. xii, part 1. Cambridge, Eng., 
1873, 4to.—The letter-press fills 300 ages; the illustrations are 
B aeceigiie rp *htge and mart is a lithographed “ plan exhibit- 

the affini of Ebena Mr. Hiern is very favorably 
on wn by reer or = ibnec beanies per one of them on the Batra- 
chum group of Ranunculus. He comes now to take a position 

ong the few British botanists of the day who will undertake to 
sinborate an exotic order; and he has chosen one which has much 
needed a monographer. In the notice of the collections consulted, 
the herbarium of “ Lehmann,” now belonging to Cambridge Uni- 

versity, is mentioned. That of the late Dr. Charles Lemann (to 

whose memory Bentham dedicated the genus Carlemannia) 18 
iwi the one intended. 

a brief account of the economical products of the order, 18 
npeelae of Diospyros, 2 of Maba, and one of Huclea are said to 
supply ebony; not to speak of other bani woods, such as box- 
wood and pear tree, which are artificially dyed black and used in 
commerce as ebony, nor of the ebony of the ancients, —- accord- 
ing to Bertoloni, was furnished by a Leguminosa, Fourteen spe- 
cies of Diospyros yield edible fruits. Much the best, no doube is 
that of the Japanese D,. —— stig it has been imme- 
morially cultivated; the next may r N. American persim- 
mon, which is said to be << fit to on aie it has suffered frost. 
It is ‘hardly omibis = Char; ee are reo for ee 

c D, 

are extr eee difficult to assign with certainty. For 
en very “Fall list of ‘the numbered collections, with names assigned 
to the numbers, ver author has earned hearty thanks. Only five 

estivation of the cor mat Not only are lists given of the species of 
each geographical r , but a complete chronological enumera- 

sD 
rt of the monograph, the Latin diagnoses and the English 

descriptions, and the displayed synonom y, &e., seems wholly ered- 

itable; but there is a surplus * ‘rinetuation in the diagnoses, each 
adjective ns isolated by a comma. The fossil species are 4 
escribed in an appendix, but the author disclaims capone 

for them 
7. Dodecatheon Meadia germinates after the fashion of Del 

phinium nudicaule, &c., according to Naudin (Jour. Soc, Hort, 
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France, 1872, p. 153), i. e., has petioled and connate cotyledons, 
from the base of which false radicle the succeeding leaves come 
forth. .G 

8. BE. Regel: Animadversiones de Plantis vivis nonnullis Hort. 
Bot. Imp. Petropolitani.—An undated pamphlet, issued this spring. 
It contains several Californian plants raised from seeds collected 

ll but one of which we can identify. Regel’s Aster 

malwaflora Gray. His Campanula Rezli is C. prenanthoides 

TV. ASTRONOMY. 

1. Astronomical and Meteorological Observations made during 
the year 1870 at the U. S. Naval Observatory ; Rear Admira 
B. ANDs, Sup’t.—This thick volume gives the results of the 

streams. It brightened again at 10" 55", reaching an altitude of 

; and again at 11° 30’. It was seen also at Cape Otway. 

V. MiscenLANEous Screntiric INTELLIGENCE. 

1. Earthquake wave of Au 14, 1868, and depth of the 

Paci —J. E. feltati oe he Coen Survey, has caleulated the 

depths indicated by the observations on the rate of transmission 

of the earthquake wave of Aug. 13, the shocks of which were 

hearly vertical at Arica, Peru. The first shock began at 5" 05™ 

sted till 5" 15", and the first wave at 5° 32". We cite 

an abstract of his paper in the Coast Survey Report for 1869, 

Tecently issued (p. 233), the table containing his results. 
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Dist’nce} Local Long. Arica j|Time of; Nautic, Mean 
from time, from time, trans- | miles depth 
rica. |first wave.) Arica. |first wave.|mission.|pr.hour.| of ocean. 

| Mies d. h. mn. h. m.\d. he m.| he m. Feet, 
Arica in: @ oe 

et 2c 4,030 13 14 00! 2 27 |13 16 27/10 55| 369 | 12,100 
Port Point... .- 2...) 4,480 |13 15 00) 3 28 |13 18 28/12 56| 348 | 10,800 
PAMOt ae sek SS 5,000 |13 20 50} 3 33 |13 24 23) 18 51 26 ya 

—_ sebes.cahhes 200 |13 22 00| 5 32 |13 27 32/22 00; 282) 7,000 
Te apn es Tera ,057 |13 11 30) 4 56 |13 16 26/10 54| 372 12,200 

Chatham Island ....| 5,520 |14 13 30) 7 03 |13 20 33) 15 OL 368 12,100 

SWe oo Rese 5,460 13 14 00) 5 42 |13 19 42) i4 10 385 13,200 

Tonge <5 SSCS. 5,580 |13 12 00) 5 50 7 60/12 18| 454 | 18,500 

Samoan Islands __._| 5,760 |14 14 30) 6 40 |13 21 10/15 38 368 12,100 

i ta iit se 6,120 16 45) 7 48 |14 00 33) 19 Ol 322 9,200 

Newcastle _........ | 7,380 |14 18 30) 9 12 |14 03 42) 22 10 332 9,800 

Vo SGwcoe ce ces 7,440 |13 20 00) 9 13 |14 05 13) 23 41 314 8,800 

age ao states that the superior depth of the Pacific in its 
eastern equat eyo which there was otherwise good ground for 
believing mi is here made pee ey and that the depth in the 
northern part also wale to “a 

2. The Challenger Eepedition. sant hbinings the ocean to the West 
Indies, the Lee aude 5 several deep soundings. March 4th, 
in 21° 38/N., 44° 39’ W., 1,900 fathoms; the bottom gray ooze 
and the bottom temperature 19°C. A crustacean related to 
the Astaci (and named by Dr. Suhm Deidamia leptodactyla, was 
brought up, which had no eyestalks or eyes. March 6th, 2,325 
fathoms, bottom temperature 1°7° C.; brought up a little red mud, 
containing asingle valve of a lamellibranch, and some sharks? 
teeth of two genera, with nodules that appeared 7: be coral altered 
to manganese ore: position 19° 57’ N., 53° 26’ W., 558 miles from 
Sombrero. March 10th, 2,675 fathoms, bottom éciaspeteat ure 1°6° C. 
brought up some red cla ay with very little calcareous matter. 

eh fatho r 

occurs sparin abe in the ‘aht , and very few josvaseaaesd the 
h whi oes n rt 

eae 8 exceeded in any part of the ocean.” March 13th, lat. 
4’ N., long. 61° 28’ W.; March 14th, still 35 m. from land, 

eniaa in 1,420 fathte brought up material consisting chiefly 
of he oascanstts with spicules of sponges, 

expedition sailed thence to Bermuda and Halifax, arriv- 
ing at the latter place May 9th. rege he 15. 

3. Michigan University. — W. Hirearp, for many 
years connected with the niverieg at aun Mississippi, has re- 
cently entered upon the duties of Professor of Geology in the 
ret oo The change takes him to a new field, 
where 1 be able to connect his very valuable work in the — 
Gulf Bers at observations over that of the Great Lakes and 
the northern United oxen 
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4, British Association.—The next meeting of the British Asso- 
ciation will be held at Bradford, England, commencing on the 
17th of September, and be under the Presidency of the distin- 
guished physicist, James P. Joule. 

5. Report of the Superintendent (Prof. Bensamin Peirce) of 
the U. S. Coast Survey, showing the progress of the Survey 
during the year 1869. 260 pp. 4to, with 28 maps. Washing- 
ton, 1872.—Besides the Report of the Superintendent on the 

A s 
toms of Florida and the adjoining region; on observations by 
Coast Survey officers, on the eclipse of the sun of Aug. 7th, 1869; 
on the reclamation of tide lands, and its relation to navigation, 
by Assist. Henry Mitchell; on the earthquake wave of Aug. 14, 
1868, by J. E. Hilgard. 

6. Year-book of Nature and Popular Science for 1872; edited 
by Joun C. Draper, Prof. Nat. Hist. and Physiology in the Col- 
lege of the City of New York, and of Chem. in the Univ. 
College. 334 pp. 12mo. New York, 1873. (Scribner, Armstrong 
& Co.)—So small a work can of course contain only brief excerpts 
from some of the scientific articles of the year. This volume, 
besides its many short paragraphs of this kind, has scraps of in- 
formation and opinions on a large variety of subjects, many of 
them not 1872 in origin, or of any particular year. 

7. Annual Record of Science and Industry for 1872, by SPEN- 
cer F, Barrp. 652 pp. 12mo. New York, 1873. (Harper & 

movements and explorations of expeditions ; and the developments 
in many branches of industrial science. Besides the names of the 
several physical and natural sciences, it has the heads of Agricul- 
ture, Pisciculture and the Fisheries, Domestic and Household Econ- 

omy, Mechanics and Engineering, Hygiene and Sanitary Science. 
_The book opens with an introductory chapter haying the 

title “General Summary of Scientific and Industrial Progress 
during ns year 1872,” the most of which was evidently prepared 

that the formations to which the great limestones (marbles) of the 
en Mountains belong, and which all Canadian geologists have 

Pronounced Paleozoic, include gneisses, mica-shists, chloritie mica 
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slates, garnet rock, and other metamorphic rocks which are as 
completely metamo orphic as any of pre-Paleozoic time ;* and that 
some of the kinds so closely resemble rocks of the Green Mountain 
series, that if lithological evidence is worth any a Mount 
Mansfield, the highest peak in these mountains, in Northern Ver- 
mont, is of the same age with some of the Paleozoic summits of 
erks An actual comparison of rocks has proved that the 

lithological evidence for the Huronian age of the Green Mountains 
will not hold, and that the denial of the existence of Paleozoic 
gneisses and mica slates connot be sustained by an appeal to 
Gr ose Mountain facts. 

Reptiles and Birds: ro account of their various 
oaein, with a description of the habits and economy of the most 
interesting, From the French of Louis Figuier. New edition, 

vised by Parker Gilmore (“ubique”). 624 pp. 12mo, with 307 
sates: New York, 1873. (D. Appleton & Co. )—Figuier’s 
popular works in science are well known. The figures are very g00 

9. Views of gy oO of the Elements, Force and Phenomena 
4 Nature and of M - by Ezra C, SramEn. pp- 0. 
New York, 1873. (Seribaer Armstrong & Co.)—This little vol 
ume contains many sound ideas. But the author is not sufficiently 
versed in science to a its principles, or to produce argu 
— on scientific points that have much weight. 

. A Manual of Photography Sounded on Hardwick’ s Photo- 
gr po Chemistry ; by Gro wson, M.A., Ph.D., of King’s 
College, London. Sth adiioa. 276 PP: 12mo. Philadelphia: 1873. 

light, &¢e,—thus making his manual more convenient than the orig- 
inal. The historical sketch sae wlbarsitks omits all allusion to the 
sei of American photographers to the art. But this does 

uch impair its value. The book is an eminently practical 
ia eset healc; bok too learned for the iuletaiees reader, and 

exact enough for all useful purposes in the practice of this — 
art. B, 

OBITUARY. 
CurisTorHEeR HanstEeEn, for many years Professor of Astronomy 

ae nie sae Mathematics at the University of Sense ce or- 
and Director of the Observatory there, died on the h of 

‘Apel faat: at the age of 88. He made — valuable ae 
to our knowl ge of terrestrial magnetism, and was sent by his 
Government on an expedition into Siberia, ‘with that object, in the 
year 1828. To him we principally owe the establishment of 11 11 

* This Journal, III, iv, 362, 450. 
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Art. XIII.—On the effects of Magnetization in changing the Di- 
mensions of Iron and Steel bars, and in increasing the Intervor 

nology. 
Pane Li. 

(Read before the National Academy of Sciences, in Cambridge, Nov. 22, 1872.) 

On the Elongations and Retractions of Rods of Iron and Steel on 
r Magnetization and Demagnetization. 

To study and measure with precision the minute elongations 
and retractions which rods of iron and steel undergo on their 
magnetization and demagnetization, it is necessary that the 
motions of the part of the measuring apparatus which records 
these changes in aes should not be in the least affected by out- 
side vibrations transmitted to the apparatus, but should be con- 
troled alone by the molecular motions in the rods which take 
Place on changes in their magnetic conditions; also the motions 
of this indicating part of the apparatus should be synchronous 
with the motions in the rods, so that we may be able to study 

e character as well as the amount of these elongations and re- 
tractions, 

Several instraments have been devised by me which fulfill 
these essential conditions, but they were all abandoned (except 
One to be described in detail in Part IV of this memoir), and 
preference given to “The Reflecting Comparator and Pyrome- 
ter’ OF our esteemed colleague, Mr. Joseph Saxton ; this simple 
and precise instrument is well known to American scientists as 

Jour. Sc1.—Turmp Serres, Vou. VI, No. 32.—Aveus?, 1873. 

6 
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the apparatus which has greatly aided in giving to the geodetic 

work of our National Coast Survey its renowned precision, and 

in rendering accurate the comparisons and constructions of our 

office of Weights and Measures. A detailed description, with 

drawings, of this instrument will be found in the “ Report on 

the Construction and Distribution of Weights and Measures, 

Washington, D. C., 1857,” written by Dr. A. D. Bache, the late 

President of the Academy.* 

The Measuring Instrument. 

I will now describe the actual adaptation of this instrument 

to our research. The drawings 1 and 2 give respectively an 

A 
jw 
—<$— a9 4 

brass caps of the rods experimented on. ‘These rods were 
60-1 inches long, ‘5 inch in diameter ; and each rod weighed, 00 
the average, 1520 grams. While the ends of a rod rested 10 

springs, ss, which took hold of the rod at distances from its 
ends equal to $ of its length. The flexure of the rod was thus 
in great part avoided, and it could therefore be accurately cen- 
against its agate terminal. This operation was performed 4s 

* To my friend and colleague, Dr. J. E. Hilgard, of the U.S. Coast Survey office, 
I am indebted for the loan of the comparator used in these researches. 
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tered in the helix h. This helix is 60-25 inches long, and has 

the rods. The deflections of the mirror, caused by the elonga- 
tions or retractions of the rods, were determined by means of 
the telescope and the scale, represented at 1. The telescope and 
scale were placed between 5 and 6 meters from the mirror, and 
the scale was divided into millimeters. Each unit of the di- 

vision given in the experiments corresponds to one centimeter of 
the scale. The above apparatus was placed in a cellar room 

. 
. 

without windows and entirely under ground; and the room 

Was always entered by a door, the bottom of which was ona 
level with the ceiling of the room. During the course of the 

Enea lg the range of variation of temperature of this room 
did not exceed 0-1° C. in twenty-four hours. 

Examination of the stability and degree of precision of the 
apparatus. 

A rod was accurately centered in the helix, and the micro- 
meter screw and the slide of the mirror were brought in con- 
fact with its ends. After the heat imparted to the rod and 

apparatus by handling had been dissipated, and the scale-read- 

ing had remained constant for an hour, I pushed the mirror- 
slide away from the rod and then again allowed it to come 
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s 
effect in disturbing the scale-reading 

To ascertain whether the mirror accurately followed the 
changes in length of the rod, I repeatedly made the following 
observation. The readings of the screw-head and the scale were 
—— ; then the screw was rotated by an assistant, so as to pus 

efore it the rod. The scale-readings ran up steadily with the 
rotation, and when the screw was rotated backward the scale- 
readings ran smoothly down, and when the screw-head had 
reached the same position it had before it was touched I found 
that the scale-reading corresponded to that noted when the screw 
previously had this position. This observation repeatedly made 
gave me the means of testing the precision of the instrument 
during the progress of the investigations. ; 

It will be seen below that one division of the scale, or centl- 
meter, corresponded to a change of ‘00011 inch in the length of 
the rod ; but $ millimeter, or ;'; of a division, could be precise 
ly read in the telescope; I am therefore justified in believing 
that the measures I will give in this memoir can be relied on t0 
the s3¢ss7 Of an inch. 

Determination of the value of one division of the scale in changes 
of length in inch-measure of the rods. 

Pasted on the inside of the box in which the mirror, tele 

Mr. Saxton, 1 turn=0°01912 inch 
As the result of numerous determinations, made on various 

parts of the screw, I found that ;1, of a rotation of the screw 
equaled 1-737 divisions of the telescope scale ; which tie 
000011 inch as the value of one division of the scale. 
value, however, applies only to the experiments on the rods of 
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iron, Nos. 1 to 6 inclusive. Before commencing the experi- 
ments on the rods of steel, the distance of the scale from the 
mirror was changed, and in this new position I found that ore 
division of the scale corresponded to 0°000146 of an inch. 

Description of the helix and measures of the resistances of is wires. 

copper wire. The two inner layers formed 1069 turns of one 
length of 303 feet of wire 087 inch in diameter. The two 
outer layers were formed of another length of 330 feet of -112 
inch wire wrapped in 850 turns. These two helices could be 
used separately, or joined into one helix of 633 feet having 
1919 turns. 

The resistance of the inner helix was ‘44 ohm; the outer had 
a resistance of ‘31 ohm; together giving a resistance of ‘75 
ohm. The latter resistance, added to that of the wires leading 
from the battery through a Gaugain galvanometer to the helix 
and back to the battery, brought up the resistance to nearly 
one ohm. 

_A battery of 25 cells of Bunsen was used in the determina’ 
tions of the coefficients of elongation and retraction ; and the 
above interpolar resistance showed that the maximum effect of 
magnetization would be given by connecting the 25 cells, 5 
in couple and 5 in series. : 
_ Whenever in this research we speak of the effect of 25 cells, 
It is to be understood that they are connected as just described. 

The tron and steel rods used in the experiments were prepared 
for me with the well-known skill and fidelity of Mr. William 
Wallace of Ansonia, Ct. He carefully selected the material, 
and annealed the iron rods by packing them with iron scales 
from a rolling mill, in a wrought-iron covered box, and anes 
ing the box toa red heat for three days; the box was the 
allowed to cool very slowly. The steel rods were tempered as 
uniformly as possible throughout their lengths 

Arrangement of the Apparatus, and general description of the 
Phenomena which take place on the magnetization and demag- 
netization of the rods of tron. 

The beam supporting the apparatus was so placed that the 
axis of the ie. was Aa the ee meridian. Each rod, 
before it was introduced into the helix, was tested, as to its 
magnetic condition, by placing its length at right angles to the 

Magnetic meridian and pointing it toward the center of a mag- 
hetic needle. When the rod, thus directed, gave indications of 

polarity, its S end was placed downward with the axis of, the 
Tod in the line of the dip, and its upper end was struck with a 
light mallet. The rod was tested, until after one or more opera- 
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tions of this kind it gave no indications of polarity. But on 
lacing the rod in the helix, it of course was again magnetized, 
a feebly, by the earth’s induction. This fact serves to de- 
termine the distance at which the magnet, which determined 
the residual polarity, had to be suspended above the rod. 
this magnet is placed too near the rod, an interaction between 
it and the soft iron of the rod takes place by the inductive ac- 
tion of the magnet, and the vibrations of the latter are more 
frequent than when it is alone acted on by the earth; but if it 
be removed to a certain distance above the rod, then the magnet 
ism of the rod acts as a “damper” on the magnet, and its vibra- 
tions are slower than when it is only under the earth’s influ- 
ence. ere is, therefore, an intermediate position at which 
the magnet vibrates the same, whether the rod remains under it 
or is taken away. This distance, of course, varies with the rod 
used, but on an average it was about 3 inches. 

Thus arranged, the rod was allowed to remain until its tem- 
perature had become constant, and the scale reading in the tele- 
scope was stationary. 

The interpolar connections with the battery were made s0 
that the helix, on closing the circuit, would magnetize the rod 
with the same direction of polarity it already had from the 
earth’s action. The current was now passed from the 25 cells 
by plunging the amalgamated wire of the open part of the cit- 
cuit into a cup of mercury; then the scale-reading was imme 
diately noted; the circuit was at once broken, and another 

the three to six subsequent hours the room was entered, an 
readings of scale and thermometer obtained. 

. e well to give here a general account of the phe 
nomena which the rods exhibit when the voltaic circuit 
successively closed and opened. When the rod has, for the 
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was first passed around it. On now breaking the circuit the 

rod retracts to the length it had before the current was passed 

for the second time. hat is, after the first magnetization and 

demagnetization of the rod, the successive elongations and re- 

tractions are equal. These conditions exist until four or five 

Continuing the experiments, the scale gradually yon over 
the entire 

Heat developed in the rod at the instant of ws demagnetization. 

The above described experiments show conclusively that the 

minute elongations which take place on breaking the cireuit 

in the experiments, the rod during this time does not elongate. 

If the current is sufficiently intense to heat directly the helix 

and rod, the above phenomena of heating on demagnetization 
nevertheless manifests itself and can readily be disentangled 

r on. 

These interesting results proving the development of heat on 

demagnetization, were obtained a year ago without any knowl- 

edge of the recent work of Jamin and Roger, and the measures 
made directly on the changes in length of the rods, tend to 

confirm the result arrived at by these experimenters.* Recent- 

ly Cazin (Compt. Rendus, t. xxv, p. 1265), has shown that ‘‘ the 

heat thus produced is proportional to the square of the intensity 

of the magnetism and to the polar distance :”’ and Moutier, 

they discovered this fact is not stated by Cazir. 
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ed 
In a paper “ On the Calorific Effects of Magneto-Electricity, and Pp tr gn P : 

oule to the first experimental determination ever made of 
“the mechanical value of heat.” 

t may be of interest to present the following account of the 
experiments made by Van Breda and Grove, taken from 
aguin’s Traité de Physique, 1861, vol. III, p. 621. “M. Van 

Breda having enveloped a tube of iron with a helix through 
which he passed an intermittent current, found a heating of 
the iron due to the alternative displacement of the molecules,* 
the heat being shown by the dilatation of the air contained 
in the tube, which formed. a reservoir of an air thermometer. 

gave similar results, but less marked; while non-magnetic 
metals were not heated in the same circumstances. I have 
made many experiments on a tube of iron, weighing two hun- 
dred weight, which confirm these results. The experiments will 
be given in Part III. of this memoir. 

here present two tables of experiments on rod No. 2, of 
Ulster iron, The successive discussion of these two tables will 
give to the reader a clear physical conception of the phenomena, 
and serve to elucidate the account I have above given of the 
heat developed on demagnetization. 

* The heat observed, however, may not be entirely due to these motions, for the 
thermal effects may in part be due to the currents induced in the iron on magnet- 
ization and demagnetization. 
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TABLE I. 

No. of Expt. macs a Remee — god gat ae ea vt Elongation, | Retraction. 

1 376 39°2 38-0 16 12 

2 38°0 39°2 38°0 1:2 t Me ay 

a 38°0 39°2 38°0 1°23 1:3 

4 38°0 39°2 38°0 12 1:2 

5 38-0 39°2 38-0 1:2 1:2 

6 38-0 39°2 381 13 pee 
vi 38-1 39°3 38°1 1°2 12 

8 38-2 39°4 38°3 12 it 
9 38:3 39°5 38°4 12 5 be 

10 38-4 39°55 38°6 1°16 0°95 

ll 38°6 39°6 38° 1:0 ae Se 

1 38: 40°0 38°85 14 oT aS 

13 38°85 40°71 39°0 1°25 11 

14 39 40°2 39°1 1°2 Si 

15 39:1 40°2 39°2 14 1-0 

16 39°23 40°3 39° ll 1 

17 39°2 40°4 39°3 12 13 

about 5 seconds, and observed a retraction of 1-2 div. ; the rod 
now remained at a constant temperature for three hours and 
the scale-reading remained steady at 88-0; thus showing that 
the rod had received a permanent elongation of “4 of a division 

on receiving its charge of residual magnetism. On repeating 

the scale remained immovable. Taking 1°2 div. as the amount 

gation % experiments 6-17 is 1°18 div. This is only 02 of 
an | 

temperature it had during experiments 1-5, we found that it 

op ually retracted until the scale again remained steady at 38°0. 

f able IT is here given to show that nearly the same effects 

% elongation and retraction are observed when the rod is 
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gradually elongating under the effects of heat radiated from the 
helix, when the latter has passed through it a powerful current. 

TaBLe II. 

No. of Expt. os “ore Pa ga or on break-| Elongation. | Retraction. 

18 514 52°8 51°8 14 10 
19 51°8 53°2 52°2 14 11 
20 52°2 53°4 52°4 1:2 ll 
21 52°5 53°8 52°7 13 It 
22 52°8 54:0 52°9 12 i 
23 53°0 54°3 53-2 13 Id 
24 53°2 54°5 53°5 1:3 10 
25 53°5 54°7 53°6 1:2 11 
26 53°8 55-2 54 14 10 
27 54°2 55-4 54°4 1°2 1-0 
28 54°4 55°6 54°5 1°2 1‘1 
29 54°5 55°7 12 1-0 
30 54°8 558 54°75 10 105 
31 54°8 56°0 1:2 1-0 
32 55:0 562 12 1:0 
33 5-2 56:3 55°25 11 1-05 

55°25 56°4 115 1-0 
35 “4 56°45 55°5 1:05 0°95 

The. experiments in this table were made on the same 
rod used in the experiments in Table I, but before this new 
series was commenced I passed around the helix a stronger 
current than previously used, so that the rod was elongated, by 
the heated helix, from 39-2 divisions of the scale to 51:4 divi- 
sions, and while the scale was advancing to this reading I deter- 
mined its rate of progress and found it to be 8°6 divisions in 10 
minutes. Therefore these experiments were made on the 

in the two results I thus account for. While the bar was 
slowly expanding from the heat radiated from the helix, the 
circuit was made and the elongation was immediately observed, 
but about five seconds elapsed before the reading could be made, 
and the circuit broken, and during these five seconds the rod 
was expanding, but so slowly that its amount could not be read, 
ut was often visible’ That this minute expansion could not 

be determined was to be expected, for if the rod elongated from 
heat 3°6 divisions in 10 minutes, it elongated only ‘03 of & 
division in five seconds, and -08 of a division was a quantity t00 

a on the scale, but it piserticlon existed 
there, and during the continuance of 18 make-cireuits would 
amount to ‘08 xX 18 = ‘54 of a division; quite an appreciable 
quantity when we come to calculate the mean with this frac- 
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tion contained in the sum of retractions given in the last column 

of the table. Therefore, to obtain the effect of the heat devel- 

oped at the moment of demagnetization, we should subtract ‘03 

from ‘16, the heating effect of demagnetization determined with- 

out this correction. This gives "16—-03='13 of a division; 
while from Table I we deduced ‘12 for the value of the same 
effect. The difference of only ‘01 division in the two results is 
not, however, to be taken without some reserve, for in the cal 
culations I assumed that the rod had the same rate of expansion 
under a closed circuit as under an intermittent one, and this I 
did because I had no means of determining the difference, if 
any exist. Experiments similar to those just given were made 
on all the iron rods, and similar results were obtained. 

Relations existing between the number of break-circuits, the heat- 

ing of the rod, and its elongations. 

At this stage of the investigation, it became of interest to 
h ‘ 

electric couple, formed of two wires, one of copper, the other of 

iron. This compound wire was wrapped, first with two layers 

Circuits, taking care that the closed circuits, preceding the 
break-cireuits, should all be of the same duration. 
_ After series of break-cireuits the elongation produced 
m the rod and the permanent deflection in the galvanometer- 
needles were noted, and the observations showed that the elon- 

gations and the increments of temperature in the rod were pro- 
portional to the number of break-circuits. 

On the elongations and retractions observed in the tron rods as the 

Strength of the magnetizing current is gradually increased and 
diminished, and on the equality in the elongations produced by a 

definite current when it is gradually and when tts suddenly 

ae observed sudden elongations taking place in an Iron rod 

the moment of its magnetization naturally led me to Inquire 
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if the quantity of this elongation was in any way due to the 
suddenness of the magnetizing action, and whether the elonga- 
tion produced by a certain current which is gradually brought 

sa 
strength. This problem was also connected with a proposed 
simple and accurate means of measuring the changes in dimen- 
sions of bodies subjected to magnetization, and I have therefore 
examined it with*care in the following manner. I cut the 
thick copper wire leading from the battery to the helix and 
firmly attached one of its loose ends to a support. Between 
this copper wire and the opposite wall I stretched a fine wire of 
german-silver. The other loose end of the battery wire was 
bent into a sharp angle and the vertex of this angle was 
well amalgamated. Now by sliding this bent copper wire along 
the fine wire of german-silver toward the other copper wire, I 
could gradually diminish the resistance,.and on touching the 
other end of the thick battery wire, this interposed resistance 
vanished and the current gained its maximum strength. On 
slowly retracing our steps the resistance was gradually increased, 
until the whole length of the fine wire was interposed, and then 
the resistance was at its maximum and the strength of the cur- 
rent was at its minimum. But if we brought the two amalga- 
mated ends of the copper wire in contact, either with or without 
the intervention of a mercury cup, we at once could suddenly 
send the current with its maximum intensity through the helix. 

Mean results of 1st series of experiments. Resistance of fine wire 
= 6 ohm. One cell in circuit. 

On gradually diminishing the resistance. 

Fraction of length of fine interposed wire. 
' t 25-28. pa ee. 

Scale-readings went from 54°8 to 54°85 54°9 55 55:2 55°6 56°1 

On gradually increasing the resistance. 

Scale-readings went from 55°5 to 54°8 55°6 55:8 55°9 55°95 56'l 
Tangent galvanometer, 7 oa a 

Mean results of 2d series of experiments. Resistance of fine wire 
="9 ohm. One cell in circuit. 

On gradually diminishing the resistance. 

Scale-readings, 54°8 54:8 54°85 55 55:4 5671 

On gradually increasing the resistance. 

Scale-readings went from 55°25 to 54°8 55:4 55°65 55°8 55°9 56°1 
Tangent galvanometer, ge ‘ 293° 
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Examining the results in the two series of experiments, we 
see that where the current was passed, with all of the interposed 
resistance in the circuit, the scale went from 54°8 to 54°85, or 
moved ‘05 of a division in the first series of experiments; but 
in the second series the current was too feeble to effect a meas- 
ureable elongation, and it was not until } of the fine wire was 
out of the circuit that the scale-reading began to increase. In 
both series of experiments the rapid increase in the rate of 
elongation is noticeable after # of the fine wire was out of the 
circuit; the elongation, in both series of experiments, amounted 
to 18 divisions of the scale. The same amount of elongation 
always occurred when the ends of the copper wires were brought 
together, or when the circuit was as suddenly formed by plung- 
ing the wires into a cup containing mercury. Therefore, it is 
well established that a current of a definite strength will pro- 
uce the same amount of elongation whether that strength is 

suddenly or gradually attained. Indeed, in some of the experi- 
ments over three minutes were occupied in gradually decreasing 
the interposed resistance, until it was entirely out of the circuit, 

yet during this very slow increase of the current strength, the 
scale slowly and smoothly moved upward in its readings, and 
when all the interposed resistance had been passed over the 
elongation again equaled 1°3 division. 

he establishment of the above fact was of considerable im- 

a a é 
We will now observe. If around the rods we now passa voltaic 
current of graduall increasing strength, we will see the ring 

e anally displaced, and from the amount and direction of this 
placement, together with the knowledge of the wave-lengths 

of the rays of the sodium light, we can accurately determine the 
amount and direction of the motion of the ends of the rods. 

Ana) however, the current should have been panes, at once 
with its full intensity, there would have followed a sudden dis- 
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toward the plane glass. 
The examination of the experiments of the first and second 

series contained under the heading, “On gradually increasing 
the resistance,” makes known a remarkable phenomenon 
these experiments the current, with its maximum strength, was 
first passed through the helix and then it was gradually brought 
down to its minimum strength by sliding the copper a 
wire over the fine wire of german-silver until the whole lengt 
of the latter was brought into the circuit. At the moment of 
sending the current with its maximum strength, the rod elong- 
ated 1°3 divisions of the scale; but if we now keep the circuit 
closed, but gradually diminish the strength of the current, we 
observe that the scale-readings do not correspond to those given 
when the corresponding strengths of current were reached b 
going from their mimimum to their maximum, as the following 
tables, giving the differences of scale-readings in the two cases, 
plainly show. 

First series of experiments. 
Fraction of length of fine interpolar wire, 1 § 4 + - 0 

Ongraduallydiminishingthecurrent, 55°5 55°6 55°8 55°9 55°95 56:1 
“~~ jnereasing the current, 54°85 54°9 55-0 55°2 55°6 561 

Differences, Th 5 hese Bo ei 
Second series of experiments. 

Fraction of length of interpolar wire, 1 g + + : 0 

On gradually diminishing the current, 55°25 55°4 55°65 55°8 55°9 561 
On gradually increasing the current, 54°8 54°8 54°85 55-0 55-4 561 

Differences, 0 SG i See 

breaking the circuit the rod instantly retracts 45 of a division 
in the second series of experiments and 65 of a division in the 
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first series, and regains the length it had before the current was 
passed around it. 

On passing the current with the whole of the fine wire in the 
circuit, we have, in the first series of experiments, an elongation 
of 05 of a division, but on making the circuit without the in- 
terposed fine wire, we have an elongation of 1°3 divisions; and 
if we now do not break the current, but gradually diminish its 
strength by increasing the interpolar resistance, we find that 
when the whole of the fine wire is again in the circuit that the 
elongation is yet -65 of a division : whereas when the circuit was 
at once formed with this same interposed resistance the rod was 
elongated only ‘05 of a division. 
The discovery of this most remarkable phenomenon was con- 

tained in the above experiments, but to be sure that my exper- 
iments should not mislead me, I repeated them several times, 
using every precaution to ensure their accuracy, and obtained 

results almost identical with those formerly observed. I am 
therefore confident that I have discovered a phenomenon worth 
of minute study, and I purpose to make it the subject of a 
Special investigation. 

Unfortunately, during the above experiments, I did not make 
a parallel series of determinations of the magnetic intensities of 

e rod during the successive stages of passing a current of in- 
creasing and of decreasing strength. Yet I can hardly believe 

that the magnetic intensity will be kept up with the persistent 

elongation of the rod when it is slowly demagnetized, but I 
think that it will be found that the magnetic intensity of the 
rod depends alone on the strength of the current traversing the 
helix. The phenomenon indeed shows that the molecules of 

the rod, on its elongation by magnetization, having been forced 
=~ new positions, that either by what might be well called a 

ugnetic set”* or from molecular friction, the molecules 
retained these new positions with such persistence, that it 

required the sudden shock of the induced current, produced on 
breaking the circuit, to cause them to rush to their positions of 
stable equilibrium. 

Effects observed on making and breaking separate currents in the 

component helices of the compound helix. 
uae these experiments two batteries were used. In the outer 

ix I made and broke a current from 16 cells, arranged four 
raed and four in series. Jn connection with the inner helix, 

used a battery of 25 cells, connected five in a row and five in 

Series. The experiments are interesting as showing the effects 

*The term : 
. 

name magnetic set,” as appplied above, is from analogy an appropriate 

Pt the phenomenon; but it cannot well be so applied, for Dr. Joule has 

ted “* i i e residual magnetism an iron Y appropria ic set” th Tod retains after ite sagen. ot TFG tatty 



96 A. M. Mayer—Effects of Magnetization 

of the induced currents formed on making and breaking the 

circuits in the various manners given in the following experi- 

ments. 

(1.) Made circuit in inner helix, rod elongated 1:4 division. 
oh 4c ““ outer 73 ti oe . ab 

Broke oe 4c “ec 

oe cc ag jnner oe 

(2.) Made circuit in outer helix, rod elongated 1°5 divisions. 
“i “ “inner ‘rod suddenly retracted “4 div., 

and then suddenly elongated ‘4 division. 
Broke circuit in inner helix, rod suddenly retracted °4 div., 

and then suddenly elongated -4 division. 
Broke circuit in outer helix, rod retracted 1:5 divisions. 

(3.) Made circuit in inner helix, rod elongated 1:4 divisions. 
oe “ 4c outer ing 4s “ ‘95 ae 

- “ retracted 25 “ 
ce ce 1-4 4¢ 

Broke circuit in inner helix, rod suddenly retracted ‘35 
division, then suddenly elongated ‘35 division. 

Broke circuit in outer helix, rod retracted 1°65 divisions. 
(4) Made circuit in outer helix, rod elongated 1°5 divisions. 

Made circuit in inner helix, rod suddenly retracted ‘5 divi- 
sion, then suddenly elongated -05 division. 

Broke circuit in outer helix, rod retracted 1 division. 
” “-toner- © * “14 divisions. 

On the times occupied in the elongations and retractions of a rod 
when the two component helices are joined as one helix, and 
placed in the circuit of one battery. 

The determinations I here give were made with the eye and 
a chronograph, and although not as accurate as the interest of 
the research demands, yet are near enough to the truth to show 
that the subject is worthy of a careful investigation. 
experiments given under the above heading and the succeeding 
one, give an insight into the velocities of the molecular motions, 
and therefore these determinations, taken in connection wi 
the measures of the corresponding elongations and retractions, 
will be of considerable theoretic interest, when they have been 
determined with the precision which the following proposed 

- apparatus will, in all probability, afford. 
I thus propose to attack this problem. The mirror of the ap- 

paratus will be made of the minimum weight consistent witl 
stability. The mirror will reflect a pencil of light from an elec- 
tric lamp to a revolving glass disc coated with sensitized collo- 
dion. This converging pencil will form a dot of light on the 
dise and when the latter is stationary will, on the elongation of 
the rod, describe a portion of one of its radii, which will appear 
on developing the sensitized plate. If, however, the disc have 
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an uniform and known rate of rotation, the dot will on the elon- 
gation of the rod, describe a curved line which, referred to the 
appropriate ordinates, will give not only the time of the motion 
of elongation, but also the mode or law of this motion. Of 
course the motion of retraction can be studied in like manner. 

The following experiments were made on rod No.3, of English 
refined iron, and each result is the mean of 50 experiments. 

Time of elongation. Time of retraction. 

(1.) 25 cells, zisth of a second. ~oths of a second. 
(2.) one cell, 3ths “ s Ith ~ “ s 

It is thus seen that, with 25 cells, the duration of the retrac- 
tion is six times as long as the duration of the elongation, but 
with a current from one cell the phenomena are reversed and the 
duration of the elongation is three times that of the retraction. 

Determinations of the times occupied in the elongation and the re- 

action of a rod when the inner or the outer helix forms in tiself 
a closed conductor, while the current is passed, m the respective 

cases, in the outer and in the inner helix. 

(1.) Terminals of inner helix not joined. Ourrent passed 

through the outer helix from 25 cells. Elongation of the rod 
15 divisions. Times of elongation ;i,th of a second. Times 

heli ) Same results oe above when the terminals of the outer 
“sak were united, and the current passed through the inner 

5.) One cell used. When the terminals of the outer or inner 

helix were not united and the current passed respectively 
through the inner and outer helix, the elongation was 1:1 divis- 

tons. The time of elongation, ;°,ths of a second. The time of 

retraction ,2,ths of a second. 
(6.) One cell used. The terminals of inner helix united. . 

The elongation was 1‘1 divisions. Time of elongation, ;';ths of 
4second. Time of retraction 1,%,ths seconds. : 

(7.) Same result as experiment (6) when the terminals of 
Cuter helix were joined, and the current from one cell passe 

through the inner helix. 
To observe a rod slow! retracting during 13 of a second 

oat most remarkable sight, and suggests many thoughts as to 

teraction of the induced currents passing in the helices and 
Am. Jour. oe Vor. VI, No. 32.—Avevst, 1873. 
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The coefficients of elongation and of retraction of seven rods of differ- 
ent species of iron, and of three steel rods of various degrees of 
hardness. 

It remains to give the determinations I have made of the co- 
efficients of elongation and of retraction. Those measures were 
made on rods of circular sections, 60°1 inches long and ‘5 inch in 
diameter. As previously stated, the iron rods were thoroughly 
annealed, and the steel rods were carefully tempered. On the 
ends of the rods, numbers were stamped, and these marks cor- 
responded to the rods as follows: 

i. Scrap Iron. 
3 ———— Ulster Tron. 

3. i 

4, English refined Iron. 
5. ow Moor Iron. 

6. Fall River Iron. 

000. Steel soft. 

00. Steel hardened and drawn to blue. 
0 Steel hardened and drawn to yellow. 

k, and immediately after recording them, I again made and 
broke the circuit and noted the two corresponding — of 
the telescope-scale. I then continued making and breaking 
the circuit and recording the scale-divisions, until the rod begat 

_to elongate from the heat produced on demagnetization. 
The tables I here present consist of six columns, A, B, C, D, 

E, and F. Under A are designated the rods; B contains the 
elongations or retractions produced on first passing the current; 
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C the pore or elongations observed after the first made 
circuit had been broken ; rmanent elongations or re- 
tractions phoaryed in the rod after the first circuit passed had been 
roken; E the elongations or retractions produced on making 

the second and subsequent circuits ; F the elongations or retrac- 
tions eae on breaking the second and subsequently formed 
circu 

Table of the Elongations and Retractions of the Rods. 
TABLE I. 

Elongations and Retractions in Units of the Telescope-scale. 

to oe Cc. D. E, F. 

1 1:25 ef Thr “4 6 tof T rf 
2 16 e 1:2 r* “4 @ 1°2 e 12 ¢ 
3 20 e 9r Ik eé 1-4 ef 1-4 r* 
4 2°5 e® 115r 1°35 e* 115e 115r 
5 1°65 € 6 r 1°05 e 10 e 10 7 
6 14 e “85 r “bb 9 e 9 rT 

000 | +3 & 6 6 1-4 ef 25 r 25 e 
00 25 r ‘5 e 25 e 5 rt 5 e* 
0 ‘4 rt "25 ef ‘15 r} 2 rt 2 ef 

TABLE IT. 

Elongations and Retractions in Fractions of an inch. 

A. B. C. D. E. F. 

1 |"0001375 inch|-0000825 inch|-000044 inch|-000077 inch|-000077 inch 
2 {000176 = |-000132 «= |-o00044 “ |-000132 “ |-000132 “ 
3 000220 0099 = +=|-900121 “ |-00015 “ |-000154 = 
4 0275 “ |-0001265 “ |-0001485 “ |-0001265 “ |-0001265 “ 
5 0001815“ |-000066 +“ |-0001155 “ |-000110 “ |-000110 “ 
6 Ol “ |-0000935 “ |-9000605 “ |-000099 “ |-000099 “ 

000 |-0001168 “ |-ooooste * |-o0020a4 * |-0000365 * |-0000365 
00 {0000365 « |-o000730 « |-o000365 “ |-0000730 “ |-0000730 
2 10000534 « |-o000365 « |-o000219 “ [0000292 “ |-0000292 

TABLE III. 

—______ Coefficients of Elongations and of Retractions. 

oe ft oT z. F. 
: "000002288 ef/-000001377 r |-000000732 ef|-000001281 ef/000001281 rt 

| (000002928 e |-000002196 r*|-000000732 e¢|-000002196 e |-000002196 r 
: 900003660 e |-000001647 r |000002013 e |000002562 00002562 r* 
~ 000004575 e*|-000002105 r |-000002471 e*|-0000020 00002088 r 
; 000003019 e |-000001098 r#|-000001921 e |000001830 e |-000001830 r 

. 000002562 e |-000001555 r BO00OL IRE 000001647 e [000001647 r 

< 00000194 e*|-000001451 e*|-000003400 e* “000000607 7 {000000607 e 
9 {2000006 807 r [000001212  |-000000607 e |-00000121 2 r*|-000001212 e* 

~!_luiooooar rS000n080 sf -ooooonsed rf n0nn0486 rf 00000085 
* Maximum. + Minimum. 
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After the quantities given in the columns, I have written ¢ 
to designate the elongation of the rod, and r to indicate its 
retraction. 

u 

gives the elongations and retractions of Table I expressed in 
fractions of the inch of “ Troughton’s scale.”* 

Table III contains the coefficients calculated from the num- 
bers given in Table IL. 

rtain numbers of the tables are followed by * or by +; 
* indicates the maximum effect observed in the iron, or in the 
steel rods, corresponding to the phase of experiment given in 
the heading of the columns of Table I, or as subsequently 

break-circuit,” we see that rod No. 8 gives the maximum effect 
observed, while rod No. 1 gives the minimum 
The phenomena of Elongation and Retraction observed in Rods of 

Steel. 

. 

_ The phenomena observed in the magnetization and demagne- tization of the rods of steel have not been referred to. Here we have presented to us remarkable results. On first passing the current around rod 000, of soft steel, it elongated ‘8 of a scale-division, behaving like a rod of soft iron; but, on break- ing the cireuit, to my astonishment, it again elongated ‘6 of a division, thus rock this rod with a permanent elongation of 1-4 divisions; and this elongation exceeds the permanent 
* “Two copies of the new British Standard, viz, a bronze standard, No. 11, and a malleable iron standard, No. 57, have been presented by the British govern- Uni ies of careful compari :. I er - Bache,—of No. 11, with the Troughton scale of 82 inches, showed that the British bronzé sta m merican . So that in very exact measures with the costar, it is necessary to state whether the standard is ich deat? g . 

“Vo. Notes on Physics,” by A. M. Mayer, p.12. Van Nostrand, New York. 
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elongation given to any of the soft iron rods when similarly 
experimented on. On passing the current around the rod, for 
the second time, the soft steel rod again did not act like a rod of 
iron, for it retracted -25 of a division instead of elongating, as 
did the rods of iron in like circumstances; and on breaking 
this circuit the rod elongated ‘25 of a division, instead of re- 
tracting; again exhibiting a phenomenon the reverse of those 
observed in the rods of iron; and it is here important to re- 
mark, that all of the steel rods behaved in the same manner on 
the making and breaking of the second and subsequently 
formed circuits. 

The results just described differ from those obtained by Dr. 
Joule. Referring to his memoir (Phil. Mag., vol. xxx, p. 85), 
we find that experiments on a rod of soft steel, one yard long 
and a quarter of an inch in diameter, showed that the rod 
elongated on first passing the current; but on breaking this 
circuit, the rod retracted, while in my experiments, the ro 

like one of iron, except that the elongations and retractions are 
of less extent than in the case of an iron rod. It is.important, 
however, to observe that Dr. Joule did not, in his first experi- 
ment on this rod, pass around it a current sufficient to “ satu- 

rate” it, but gradually increased the intensity of the current 
in successive experiments; and it is to be remarked, that as 
the intensity of the current increased, the retractions and elon- 

gations came nearer and nearer to equality, but in_no instance 
did he observe a retraction on passing a current and an elonga- 

hon on its cessation. F 
In his subsequent experiments, Dr. Joule worked on a steel 

tod of the same dimensions as that used in his former exper- 

ment, but it was “ hardened to a certain extent throughout its 
whole length, but not to such a degree as entirely to resist the 
action of the file.” On jirst passing the current, and also in 

subsequently passing the current with successively increased 

intensities, a obtained results similar to those I observed in 

the rod of soft steel, but with this rod also he never observ 

a retraction on making a circuit, and an elongation on breaking 
It. The fact that so eminent an investigator as Dr. Joule 

i a a bar of soft steel, 

Tesults similar to those obtained by me with my bar of soft 

steel, leads me to suspect that the rod I experimented on may 

have retained some degree of “hardness” after it had been 
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Examining the results of my experiments on rod 00, of hard 
steel “drawn to blue,” we see that the phenomena are exactly 
the reverse of those occurring in rods of iron in the same cir- 
cumstances, except in this one particular, viz., that after break- 
ing the first made circuit the rod is permanently elongated ; and 
this result agrees with all of those obtained by Dr. Joule. 

The experiments on rod 0, of hard steel “drawn to yellow” 
are noteworthy. On making the first circuit, this rod Tretracted 

1 one foot long, a quarter of an inch in diameter, tension 80 lbs,” 

with currents deflecting his galvanometer 34° 40 up to 56° 380’; ut with currents below 84° 40’ no action whatever was ob- served to take place in the rod, except its magnetization; but when the same rod was subjected to a tension of 462 Ibs., and a 

elongated more than it had previously retracted when this cir- cuit was broken. With a tension of 1,680 bs. the rod retrac and elongated by equal amounts on making and breaking the circuits. In Dr. Soithc's experiments on a “hardened steel wire” 
one foot long, a quarter of an inch in diameter, tension 80 hbs., e observed no effect until the current reached an intensity of 45° 40’; then this rod also elongated and retracted by equal quantities on making and breaking the circuits, With a ten- 
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sion of 408 tbs. and of 1080 tbs., this rod behaved in the same 

manner, but the elongations and _retractions did not begin to 

show themselves with the respective tensions until the currents 

had respectively reached the intensities of 60° 20’ and 48° 33”. 

Summing up these results, Dr. Joule states: * From the above 

experiments, we find that the induction of permanent magnet- 

ism produces no sensible effect on the length of a bar of perfect- 

ly hardened steel, and that the temporary shortening effect of the 

coil is proportional to the magnetism multiplied by the current 

traversing the coil. The shortening effect does not in this case 

sensibly increase with the increase of the tension.” We have no 

reason to doubt the trath of this statement when applied to 

rods subject to tension, but my experiments show that when 

as far as possible, from all strain, they were permanently elon- 

gated after they had received their permanent magnetism ; and 

cnange. 

My experiments have been made with such conscientious- 

ness, that at present I am not able to doubt the reality of these 

effects; but they should be repeated on fresh bars, and this I 

intend to do at some future day. 

retractions may be found in rods made of the same kind of iron 

or of steel. 1 hope to be able to present a new series of deter- 

already described, which employs the displacements of Newton's 

rings as a means of measuring the changes in the longitudinal 

hen it is considered that the greatest motions, which have 

been the objects of my study, have their existence 1n the space 
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Art. XIV.—On some reswits of the Earth's Contraction Jrom cool- 
mg; by James D. Dana. Part IV, Igneous Ejections, Vol- 
canoes, * 

IV. I@neous Esxctions, VoLcaNnosgs. 

sive, and volcanoes: were of increased size and numbers. 
€ questions remaining are— 

lateral pressure? _ 
1. Source of igneous fusion.t—The suggestion of Prof. Hop- kins, with regard to the earth’s interior, which has been sus- tained on a preceding page,§ offers for the source of igneous 

* For Part I, see vol. vy, p. 423; i bas vi, p. 6; III, vol. vi, p. 13. 

} I say nothing here on the nature or the degree of igneous fusion in plastic gene iscussion. 

pressure—at . for an increase of pressure equi alent to about five atmospheres,” and adds that then “we should probably have the condition under which solidification would commence at the cen i tion begun earth w 

ditions discussed, that “the incrustation may have constituted the very first : in the solidification, or it may have taken place after the formation of a solid 
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ejections the old one of viscous rock underneath the earth’s 

crust; but viscous rock at first as a layer, and later as rem- 
) 

appears to be true of most of them), and a consequence of the 
later movements of lateral pressu 

nucleus surrounded by a superficial fluid envelope, according as the solidification 

th t the surface or center; but in either case, as I have already intimated, 

e “yaaa when first formed must necessarily have reposed on a fg 
pai a phage : : 

e assi a 

graph on p. 33 speaking of the isolated sources of yolcanoes], to be its pres- 

ent condition, that of a solid mass containing numerous cavities filled with fluid 
cenniescennt matter, and either entirely insulated or perhaps communicating In 

Me cases by obstructed channels.” These cavities are made the sources of the 

* Volcanos, 2d ed., 8vo. ; 264, 268. 

t ills and dikes 0 te p” (as they are ordinarily called) have great length 

and in many } the Connecticut valley they i sind angage: 

any lines lai i Connecticut, by Perciv ical ,—as laid down, especially for 4 t febaage tog 

regic port. 

p 

m is reproduced in the writer's Manual of Geology, page 20. At the east 

pe ny bend in the dikes, south of the middle of the map, are the Hanging Hills 

eriden, 900 to 1,000 feet high, situated about 20 miles north of New Haven 
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dolerite of East Rock, New Haven, Conn., gave Professor G. J. 
Brush for the specific gravity 3-09—8-085; from West Rock, ib., 

Si Al e Mg Ca K,Na ign. 
1. West Rock, 52°37 1231 1313 603 104 262 0°94= 9814 
2. Palisades, 53°9 ‘ 80 103 80 = [23] 00 

There are variations in the dolerite of the regions above 
referred to, depending on the proportion of the feldspar, and 
also on the presence of water. But they occur in various 
parts of the several regions, instead of characterizing any one 

(and 12 miles from the southern margin of the map); and the range which 
extends from these hills north continues to Mt. Tom, near Northam in Mas- 

usetts. The range to the east, south of this bend, continues southward to 

the 
urassic sandstone areas. There is also a series in the North Carolina 

ae 
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a 
among the trap hills (dolerite) of Meriden, called the Hanging 
Hills, and part of it is amygdaloidal. The same is found also 
in Nova Scotia. An examination of a specimen from the 
vicinity of Saltonstall Lake, by Prof. O. D. Allen, shows the 
presence of 4°58 per cent of matter driven off on ignition, after 
deducting the hygroscopic moisture (0°60). It indicates the 
presence of some hydrous mineral (chlorite apparently), in 
place of part of the augite or feldspar. But the percentage = 

rs. 
o 

. . 

cular trap (now amygdaloidal), is that which is hydrated, 

renders it rather probable that while zeolites and ealcite may 

ve been later made within the rock by superficial action or 

* On this taking in of moisture by liquid rock, Mallet, speaking of the lava in 
the conduit of a crater, makes the fenlowing remarks: “ Within a few years it has 

proved that capillary infiltration goes on in all porous rocks to enormous 
an 

. 

Proof against the return through them of gases or vapors. So that the deeply 
Seated walls of the ducts Tooting to the i if of such material, may be red hot 

; (like th 
and yet continue to pass water from every pore (like the walls of a well in chalk). 

which is off into at cannot b —< 
down, and must reach the surface again, if by the duct and crater, over- 
Coming in its way whatever o ctions they may . Temarka bstructio may be fill ‘ : 

ble property of capillarity sufficiently shows how the lava—fused be = 

pate at or above the level of infiltration—may become i
nterpenetrated throug - 

its mass by steam bubbles, as it usually but not invariably is found to be. 
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There is hence nothing in the relations of the different kinds 
of dolerite in the Connecticut valley or any part of the Trias- 
sico-J urassic regions of the Atlantic slope, either as to geograph- 
ical position or chemical composition, that favors the idea of 
difference of original subterranean source. 

ow such a similarity of product occurring at intervals over 
a region 1,200 miles long, and in several parallel lines, shows 
some unity of origin. It evinces that the source must have 
been either the under-crust fire-sea, like the under-A ppalachian 
as we have termed it, derived from the old viscous layer ; oF else plastic masses within the true crust, which crust, as it was made from the viscous layer by cooling, would have had like uniformity of mineral constitution. 

This example of igneous eruption is grand in scale, - 
D 

Professor T. Sterry Hunt, in his paper on “The probable 
seat of volcanic action,”+ and others of earlier date, while adopt- 

» Pogg. Ann., Ixxxiii, 197-272, 1851. The secondary origin of the zeolites and chlorite found to penetrate some dolerite and other kinds of igneous rock, as well as filling t ithin them, I sustained in an article in vol. xlix of the first series of this Journal (1845); and the various facts I have since observed have nded to confirm me in the conclusion. In the paper referred to, I attribute the ae ne 

the term supercrust as it is explained on page 12, that is, for the part of the crust made by the action of exterior agencies over the outer surface of the true crust, the true crust being the part that was formed directly from cooling. 
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allows of the movements observed in the solid crust. 
It will be perceived that the hypothetical viscous layer of 

Hunt lies between a rind made out of sedimentary formations 
and a solid nucleus which is at surface of sedimentary origin ; 
and the viscous layer which Professor Hopkins regards as be- 
longing to a stage in the process of solidification is supposed to 
have been closed up, or some way put ‘“ hors de combat.” 

This substitution appears to be quite unnecessary, and the 
process incapable of producing the result claimed. As has been 
already explained,+ the pressure from the gravitation of sedi- 
ments cannot produce the heat needed for the fusion, no more 
than it can cause the plications alleged to attend it. If then 
no fusion of sediments would have resulted from such a cause, 
there was no chance for the formation of the deep and extended 
plastic zone required to meet the demands of the grand system 
of oscillations the earth’s surface has experienced. In fact, the 

conditions Prof. Hunt’s hypothesis appeals to—that is, thick 
sedimentary accumulations, such as those of the Appalachian 
region,—are far too local for the production of so vast a plastic 
zone, even if fusion were a possible result of the accumulation. 

Again, the facts mentioned on the preceding page give as 
positive a declaration against this origin of the material of 

igneous ejections through the fusion of sediments. The sedi- 
mentary strata along the Atlantic border, whether unaltered or 
metamorphic, deep-seated or superficial, vary every score of 

_ miles, and could not yield a uniform quality of fused material 
for the ejections. In the Connecticut Valley the metamorphic 
rocks from New Haven, Conn., to northern Massachusetts, a 

Archzean (Azoic) rocks to the west, in Dutchess Co., N. Y., and in 
Connecticut west of Winsted, are diverse varieties of gneiss anil 
granitoid gneiss, containing orthoclase and albite or oligoclase 

with quartz, and sometimes hornblendic, but as far as known 

the last rock to be looked for from any of it, except it be from 

* Geological Magazine, Feb., 1868. + This vol., page 13. 
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iron, about as much of lime and also of magnesia, with very 
little potash or soda; and in these constituents there is compara- 
tively little variation. 

Hunt claims that the presence of moisture in many igneous 
rocks sustains the idea of derivation from the fusion of sedi- 
ments, that is, from the fusion of rocks containing water. But 
it has been shown, (on page 107) that the cases of hydrated 
dolerite in the region referred to are local and exceptional, and 
that the ridges are so mixed up with those of the more commo 
anhydrous dolerite, that all must have had one source. His 

and chemical ~~ of limestone and everything else, that 
the product would perhaps be doleritic—a rock low in silica (or 
basic). But these conditions are those of the earth’s liquid en- 

basic or doleritic rocks of Lower Silurian age from the Lake 

* For comparison with the analyses on page 106, I add here others of the 
dolerite (trap) of (I) the Giant’s Causeway, Aa Staffa, and (III) Farée, by Streng 
(Pogg. Ann., xe, 110, 114, 1853), all of which are now supposed to be of Tertiary 
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terial that constitutes to a large degree the deeper regions of 
the crust. 
There is, however, considerable diversity among true igneous 

rocks. Besides the prevalent doleritic iron-bearing kinds, i in- 
cluding dolerite, peridotite, melaphyre, etc., to which the pre- 
ceding observations relate, there are trachytic or feldspathic 
rocks whose constitution, especially in the case of the more 
siliceous varieties, comports with their origin from the fusion 
of granitic rocks or of sedimentary beds made of granitic ma- 
terial. They occur in the same regions in which doleritic 
dikes exist, as well as among volcanic products. 
Such a a composition does not, however, make it certain that 

the supercrust was their source, " for true granite and gneiss and 
even quartzites occur constituting old Archeean terranes, and 
it may be that essentially the same kinds of rock are to some 
extent represented in regions of the infra-Archzean crust and 

. even in the fire-seas. 

ina iste volcanic mountain of western u. nd at 
here the ejections are almost all basaltic, there are 

feldspathic lavas at the very summit of the dome about the 
summit crater. A sight of the boiling movements of Kilauea 
in 1840 led me to explain this association in volcanic moun- 

origin ; and another , of an i urentian) dolerite from Grenville, 

Canada, by Hunt Geol Re Rep. Levee Yee : 
ac G.= 296, Ii ay, ee Bir hg 47°80 49°40 fic "SEER Ce cee any 14:80 14°62 17°35 

Sesquiox. iron __._...__. rape ~ 9% sete Segre pele eat 1-40 13°08 16°21 se a Protox. manganese .__.__ 0°32 5-86 9 ek 6°46 84 ne eit te een 10°56 12-89 10°34 10°19 
ESSE ee rere 2°60 48 de - 06 0°86 0°34 Volatile LG eee 1 19 1-41 gl oe 

100°2 100° 00°25 101°32 

' analysise says the fron is protoxide, though determined under the form of sesquioxide in his 

ep Present. (Princ e occurrence of trap’ 
hag all periods from “28 sogeaimenars = 

(Principles, chapt. vii); and Mr. S. Allport announ a recent 

wind Gorter May, -8i3) ented Tertiary 
and Paleozoic "Traps," that he has 

invesi ns blication the results of many in eustainin 
view which he aa on time main ined as to the reignite spor oot ae com- 

Position nm ~ a iy ‘of eruptive rocks of widely eo 
on this >. D204, 269, B08 ays subject the author’s Geol. Report, wn 8 "fixped, 
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tains on the principle of UMguation—the feldspathic material 
being the least fusible, and being therefore left at the center 
while the more fusible iron-bearing lavas were drawn off by 
the outbreaks through the different sides of the cone. The 

scale over the Pacific slope of the Rocky Mountains. The 
trachytic rocks there appear, as stated by Richthofen,* to be 
generally the older. Clarence King, in his description of the 
Shoshone Falls on Snake River, states that out of seven hun- 
dred feet in thickness of igneous rocks exposed in the bluff, the 
lower 300 feet are made up of trachyte, while the upper 400 
are of basalt; and that a continuous field of igneous rocks, 
mainly basaltic at surface, stretches over the country of Snake 
River for three hundred miles or more. The outflows are of 
later date than the Miocene Tertiary. The fact of the very 

wide geographical distribution of the basalt on the Pacific . 
slope appears to be good proof, as in the case of the dolerite of 
the Atlantic border,—but better because of the wider range of 
the ejections,—that the source of its material was not local, or 
dependent on the fusion of sedimentary strata. And if this 
be true of the basaltic rock, it is probably so also of the tra- 
chyte. Whatever doubt may exist, the general argument is made 
a demonstration by the fact explained,+ that a vast undercrust 
fire-sea was a necessity in order that the great heayings an 
bendings of the earth’s crust essential to mountain-making 00 
the Pacific border should have taken place. 

The conclusion arrived at militates not only with the theory 
of Hunt, but also to some extent with Mallet’s, unless the 
latter is made to appeal to the true crust for the material to be 
fused by the motion attending mountain-making. The motion 
in the true crust, even in the catastrophic period of mountain- 
making, is very much less and slower than that which is expe 
rienced by the plicating strata above it, and must therefore be 
a much feebler source of heat and fusion. Still, under the frac 
tures, and shovings, and crushings, which must at times take 
place, it should be sufficient; and, acting at infra-Archean 
depths, it would give uniform results over wide areas, or 00 
the other hand a degree of diversity. Unlike Hunt’s hypo 
thesis, Mallet gives a reasonable source for the heat occasion 
ing fusion. 
_But the sufficiency of the method for all cases of igneous 

ejections may well be questioned. The subsidence ending i0 

* The Natural System of Voleanic Rock if i., Vol. I, Part 
2, 4to, San Pesdcinses 1860. The trach st gt olen se ei aa than 
the dolerites of the region. But more recent trachytes occur in Italy, and 
rock of | eruptions in Iceland is trachyte. 
+ This volume, page 7. 
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the fissures and trap-ejections of the Atlantic slope from Nova 
Scotia to North Carolina was extremely slow, and probably 
nowhere exceeded 5000 feet; and it caused in the end only 

Further, over the Pacific slope of the Rocky Mountains, the 
vast ejections in the Tertiary era appear to have had, as I hav 
said, a natural source in an undercrust fire-sea, and the same 

t was essential to all the previous oscillations of the crust; and 
which, therefore, like that beneath the eastern border of the 
“eae must have been continued on from the period of general 
urdity. 
Moreover, these Pacific-border eruptions took place in con- 

incapable, it would seem, of generating the heat required for so 
vast an amount of subterranean fusion as the ejections indicate. 

Again, both on the Atlantic and Pacific borders of North 
America, wherever the plications have been greatest, and the 
conditions, therefore, favorable for producing the largest amount 

of heat, there we find evidences of the profoundest meta- 

morphism, and of the least amount of fissure eruptions ; and, 
conversely, the regions of gentler plications and feebler meta- 

are an example of the former; and the Triassico-Jurassic areas 
on the Atlantic border, or the Tertiary and Quaternary outflows 
on the Pacific slope, of the latter. The reverse should be true 

certainly requires a much higher temperature than metamor- 

phism. The evidence appears to be decisive against the mak- 

* This volume, page 7, and beyond. 
Am. Jour, aise: Series, Vor, VI, No. 32.—Aveust, 1878, 
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Mallet’s theory presents us with a true cause; but what are 
the limits of its action it is very difficult to decide. It relieves 
the theory of local fire-seas as derivative from the old viscous 
layer of the chief objection urged against it—that such isolated 
fire-regions could not long exist surrounded by cooled rock; 
for, if inadequate to make great undercrust fire-seas one or 
more thousand miles in length, like the Appalachian, the cause 
may be sufficient through the generated heat to keep the old 
fire-seas in prolonged existence. 

2. What are igneous rocks?—From the preceding discussion 
we derive an idea of the distinction between eruptive and meta- 
morphic rocks. Since the larger part of eruptive rocks have 
come from the infra-Archzan region—either the true crust, or 
the fire-seas within or below it—they are igneous in all their 
history, and in no sense metamorphosed sediments, whether 
derived from a second fusion of the rocks where they originated 

n these latter igneous rocks and the metamorphic 
there may be indefinite gradations, as claimed by Hunt. But 
if our reasonings are right, the great part of igneous rocks can 
be proved to have had no such supercrust origin. The argu- 
ment from the presence of moisture or of hydrous minerals i0 
such rocks in favor of their origin from the fusion of sediments 
has been shown to be invalid. 

_8. Source of the ejecting force.—W hen the fractures of the crust 
giving exit to fissure eruptions are a direct sequence to a long 
continued subsidence—as, for example, in the case of the 
Triassico-Jurassic eruptions of the Atlantic border,—there ca 
ardly be a doubt that the lateral pressure causing the subsi- 

dence contributed also to the ejection of the plastic rock from 
beneath. And as the great fissurings of the crust are in all 
cases incidents in the working of lateral pressure, it is unsafe to 
deny that this cause has not aided in the great majority of 
eruptions in non-voleanic regions. 

Another cause of ejection appealed to is pressure from the 
vapors imprisoned in the regions of fused rock. It must have 
often given efficient aid. But such vapors may not exist to the 
extent sometimes supposed about the deep ‘sources of the 
material of fissure eruptions. Non-voleanic igneous rocks are 
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usually solid throughout, without the minutest vesicle, and 
similar complete compactness characterizes many fissure ejec- 
tions even of volcanic regions, when they have taken place at a 
considerable distance from the volcanic vent.* This would 

want of sympathy between the summit crater of Mauna Loa, 

nearly 14,000 feet in elevation, and the larger crater of Kilauea 
on the flanks of the same broad mountain only 4000 feet above 

the sea, I have adduced as evidence that the ordinary volcanic 
action was here due to movements in the of the 
lava columns, probably to portions extending little below the 
sea-level, and that these voleanoes were therefore mainly de- 

pendent for their various phases on the freshwaters precipitated 
ever the mountain slopes. The waters of the ocean take their 
part in such action; but they are not in Hawaii the chief source 

of activity.+ The effects of hydrostatic pressure have been ex- 

emplified in the same volcanic mountain, not only in fractures 
of the mountain, but also in majestic fire-fountains, in which 
the lavas were thrown to heights from 100 to 700 feet.t 

other Part, on the formation of the Continental plateaus 

and Oceanic depression, will finish this memoir. 

*Itisa i volcanic ejections are 

lags or scorn,” The eariace of onto ie ofteuof this character fora depth of 
aura or perhaps a foot. But below this, the layer is beste a a peed a 

of the rock is as told aad fine from vosiclesas the dolerite of the Connecticut o 

. 

+ See further o th ints the author’ ll. . Geol. Report, and also 
4 . m these es tng amet sadly often rete a to, has 

vari 
excellent observations on this subject, as on oth } This Journal, II, xiv, 219, 254, 1852. 
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Art. XV.—Researches on the Hexatomic compounds of Cobalt ;* 
by Wo.coTT Grsss. 

In the joint memoir of Genth and myself on the ammonia- 
cobalt bases it was stated that Xanthocobalt is not the only 
product of the action of nitrous acid gas upon ammoniacal 
solutions of cobalt. urther investigation of this and other 

ground as completely as possible. 
1. Action of ammonia and ammonic nitrite upon a solution of 

Co,(NH,),(NO,),(NO3).. 
e formation of this salt is accompanied by an absorption of 

oxygen from the air and may be expressed by the equation: 
2CoCl,+2NH, .NO,+8NH,+4NH, . NO,+0=—Co, 

(NH;)(NOz),(NO,).-+4NH,Cl+2(NH,),0. 
‘2. Action of a mixture of ammonia and potassic nitrite upon 

cobaltic sulphate.— When cobaltic sulphate is dissolved in watet — 
and a mixture of ammonia and potassic nitrite is added, the 
liquid speedily becomes brown upon the surface, and after a few 
hours orange-yellow crystals form upon the bottom and sides 
*Being Part II of Researches on the Ammonia-cobalt bases, by Wolcott Gibbs 

and F. A. Genth. 
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of the containing vessel, while a green flaky matter is at the 
same time deposited. When large quantities of material are 
operated upon, the complete oxidation requires several days. 
On filtering, a bright green mass mixed with orange-yellow 
crystals remains upon the filter; the filtrate is olive-green, and 
on standing often deposits small brilliant orange-yellow scales. 

the mass on the filter is treated with hot, very dilute, sul- 
phurie acid, it instantly becomes bright orange and on boiling 
dissolves. The solution then deposits on cooling a splendid 
salt, which has the formula 

Co,(NH;),(NO2),50, 
and which is the sulphate corresponding to the nitrate already 
mentioned. 

Xanthocobalt, while the prismatic crystals are the nitrate of 
the octamin series above mentioned. In one experiment: 

0°3833 gr. gave 0°1890 gr. CoSO, = 18°77 pr. ct. cobalt. 

The formula of nitrate of Xanthocobalt, Co,(NH,), (NO). 

(NO,),, requires 18°73 pr. ct. 
0°7369 gr. gave 0°4050 gr. CoSO, = 20°92 pr. ct. cobalt. 

The formula of the nitrate of the new series, Co,(NH;,) 

8(NO,)4(NO,),, requires 20°99 pr. ct. Ae idin 
For greater certainty I made also a nitrogen determination in 

this nitrate: 
05668 gr. gave 168°5 cc. nitrogen at 13°°5 C and 756-1™ = 

34°79 pr. ct. nitrogen. : 

The formula cited requires 34°88 pr. ct. The two salts were 
further readily recognized by their characteristic reactions. In 

mY experiments the proportion of Xanthocobalt salt found 

Was much the greater. The formation of the new nitrate may 
' this case be represented by the equation 

2Uo(NO,),+-8NH, +4KNO,-+-OH, + 0=00,(NH,)3(NO2) 
4(NO,).-+2KNO,4+20KH. 
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and the formation of the nitrate of Xanthocobalt by the equa- 
tion : 
2Co(NO;),4+-10NH,+2KNO0,+0H,+0=0o,(NH,),,(NOz)s 

(NO,),+20KH. 

varied the above process by adding ammonia first to the solu- 
tion of cobaltic nitrate, and afterward the solution of potassic 
nitrite, but the results were the same. 

4, Action of ammonia and potassic nitrite upon a mixture of 
cobaltic and ammonic sulphates.—In this case as in the others 
the solution becomes brown and deposits an orange crystalline 
mass. the mass is dissolved in water and a solution of 
potassic bromide is added, after standing, fine crystals are 
formed, which after a single recrystallization are pure bromide 
of Xanthocobalt. In one experiment: 

0°5634 gr. gave 0°2496 gr. CoSO, = 16°87 pr. ct. cobalt. 
0°7294 gr. gave 0°4496 gr. silver = 45°65 pr. ct. bromine. 

The formula, Co,(NH,), (NO,),Br,, requires cobalt 16°86; 
5°71. I did 

e. 
sent at all its relative quantity must have been small. The 
formation of sulphate of Xanthocobalt is easily explained by 
the equation : 
2.CoSO, +10NH, +2KNO, +OH, +0=Co,(NH,),,(NO2) 

2(SO,). +20KH. 

in wat of the sulphate of the octamin series. 
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possess some value as means of investigation from their remark- 

able power of crystallization. 
Sulphate.—Of all the salts of this series the sulphate is that 

the salt is but slightly soluble; but dilute sulphuric acid dis- 

solves it more readily and without decomposition if the boil- 

ing be not continued too long. Stronger acid readily decom- 

with dilute chlorhydric acid, the solution gradually becomes 

violet-red, and on cooling deposits crystals of chloride of Pur- 

pureocobalt. Of these crystals, 

0°2825 gr. gave 01749 gr. CoOSO,=23°56 pr. ct. cobalt. 

The formula Co,(NH,), ,Cl, requires 23°55 pr. ct. 
he decomposition is accompanied by effervescence from 

the escape of gas, apparently nitrogen mixed with a smaller 

quantity of nitrous acid vapors, and may perhaps be expressed 

by the equation 

2Co, (NH,),(NO,),80,=Co (NHL), Cly-+20080, + 20H + 
ONO, +I2N. 

In this reaction we pass from a lower to a higher ammonia-base, 

and Genth and I have shown that we may also pass from Fur- 

pureocobalt’ to Luteocobalt, or from the decamin to the dode- 

06142 gr. gave 0°3596 gr. CoSO,=22°28 pr. ct. cobalt. 
a ae : ee 

“  hydr 
15547 gr. gave 0°6785 gr. BaSO,=17'98 

: = 46 ydrogen. 

04693 gr. gave 123°5 c. ¢. nitrogen at 975 ©. and 754-5"==31°38 
per cent. 
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Calculated, Found, 
Cobalt 2 118 22°09 22°28 22°21 
so, 1 96 17°97 17.98 
Hydrogen 24 24 4°49 4°63 
Nitrogen 12 168 31°46 31°33 
Oxygen 8 128 23°99 ide 

534 100-00 

On Blomstrand’s view of the constitution of the ammonia- 
metallic bases, the formula of the sulphate may be written : 

NH, —NO, 
_ | NH,—NO, 

“ ) NH,—NH. 
Co.) NH’ NH’? 

NH,—NO, 
NH,—NO 

in beautiful iridescent crystals. The forms of these crystals 
together with those of other salts of this series I hope _here- 
after to be able to give in detail. The chloride has the charac- 
teristic sherry-wine color of the salts of this series, and the a crystals are very brilliant and exhibit a remarkable iti- 

Co,(NH,),(NO,),Cl, 
as the following analyses show: 

0°7188 gr. gave 0°3027 gr, silver 13°34 “ chlorine. 
0°4846 gr. gave 0°2152 gr. water = 4:92 “ h drogen. 
0°6160 gr. gave 172°5 ¢, ¢, nitrogen at 16° C, and 768°2"%— 32°01 

r cent, 
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Calculated, Found. 

Cobalt 2 118 23°18 23°18 23°24 

Chlorine 2 71 13°94 13°84 
Hydrogen 24 24 4°71 4°90 
Nitrogen 12 168 33°00 32°91 
xygen 8 128 25°17 peta 

509 100-00 
The corresponding bromide, Co,(NH,),(NO,),Br,, resembles 
the chloride so closely that no special description is necessary. 
Tn this salt, 

0°3944 gr. gave 0:2059 gr. CoSO,=19°87. 

The formula requires 19°73 per cent. 
_ Hyperiodide.—When a solution of iodine in potassic iodide 
is added to one of the nitrate of this series, a magnificent crys- 
talline cinnabar-red compound is precipitated, which may be 

without decomposition. For analysis, the salt was dried in 
pleno over sulphuric acid. The crystals are small scales of 

05748 gr. gave 0°1494 gr. Co.SO,= 9°87 pr. ct. cobalt. 
94705 gr. gave 0°2550 gr, silver =63°70 “ iodine. 

. mm 

63 

03942 gr, gave 49 ¢.¢, nitrogen at 14°5° C, and 736°8 =14°10 per 
cent nitrogen. 

* Calculated. Found. 

Cobalt 2 118 9°83 9°87 

Iodine 762 63°50 63°70 
Nitrogen 2 168 14-00 14°10 
Hydrogen 24 24 2-00 hig 

xygen 128 10°67 em 

1200 100°00 

of we consider iodine as triatomie in this salt its constitu- 

tional formula may be more simply represented by the ex- 

pression : 

NH,=I-NO, 
NH,=I-NO 

Co H,=—NH,~ 

’ NH,=NH,—I 

NH,=I-NO, 
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* 

prepare it from the crude sulphate by double decomposition 
‘with baric nitrate. The sulphate is to be boiled with a small 

ammonic nitrate. It is much more convenient, however, to 
s 

sulphate, though cold water takes up but little. Boiling water 
andl ilute acid solutions dissolve it more readily. ‘The reac- 
tions of the base may be studied most conveniently with this 
salt. The formula of the nitrate is 

Coz (NH3).(NO2),(NO3)2 
as the following analyses show : 

0°2405 gr. gave 0°1333 gr. CoSO, = 21°10 per cent cobalt. 
0°6564 gr. gave 0°2484 gr. water = 4:21 per cent hydrogen. 
0°6148 gr. gave 173°5 c.c. nitrogen at 4°°5 C. and 762°2™™-=34'83 *& 

Calculated. Found 
Cobalt 2 118 20°99 21°10 
Hydrogen 24 24 4°27 4°21 
Nitrogen 14 196 34°88 34°83 
xygen 14 224 39°86 

562 100°00 

The nitrate explodes, though not very violently, on being heated. 
Its solution gives with a potassic ferrocyanide no precipitate at 
rst, but after some hours beautiful garnet-red acicular erys 

are formed. It is most easily distinguished from the nitrate of 
Xanthocobalt by its crystalline form and by the extremely 
characteristic precipitates which its solution yields with potassi¢ 
hyperiodide and with potassic chromate. 

Chromate.—When a solution of potassic chromate is added 
to one of the nitrate of the octamin’series a most beautiful 
lemon-yellow salt is formed, which separates almost immediately 
in very brilliant scales which appear to belong to the quadratic 
system, and to be isomorphous with the sulphate. The salt 18 
but slightly soluble in water. Its marked crystalline form ren- 
ders it valuable as distinguishing the salts of this series from 
those of Xanthocobalt. In this salt, : 
0°4660 gr. gave 0°2128 gr. BaCrO, = 20°95 per cent CrO,. 
0°4659 gr. gave 119°5 c.c nitrogen at 9°75° C. and 753°5"™™=30°42# 

The formula, Co,(NH,),(NO,),CrO,, requires 20°97 per cent 
CrO, and 20°42 per cent of nitrogen, 
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Dichromate.—This salt is easily formed by adding a solution 

of potassic dichromate to one of the octamin nitrate. It 
separates after a few minutes in beautiful orange-yellow needles 
which may be redissolved and again crystallized without decom- 
osition. In appearance and solubility it can hardly be dis- 

tinguished from the corresponding salt of Xanthocobalt, 

Co,(NH;),,(NO2)2(Cr20,) 2 + 20H. 
The formula of this salt is 

Co,(NH,),(NO2)2Cr20;. 
05604 gr. gave 0°4315-gr. BaCrO, = 32°91 per cent Cr,0,. 

The formula requires 88°06 per cent. The determination of 

and ini 
NO,, can be effected more accurately by means of a baric salt 

Subtracting 23-26 per cent platinum from this we have 13°78 

per cent cobalt. 
Calculated. Found. 

Cobalt « 2 18°91 13°78 

Chlorine 6 25°12 25°04 

Platinum 1 23°23 23°26 

The formula of this salt is therefore 
Co,(NH,),(NOz),Clo + PtCh. 

Auro-chioride.—A solution of auro-chloride of sodium, AuCl, 
Na, produces immediately in one of the octamin nitrate a beau- 

Cold water. For analysis the salt was dried on bibulous paper, 

and afterward in pleno over sulphuric acid. The analysis was 
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effected by boiling the salt with zinc as in the case of the 
platinum salt, and determining the chlorine in the filtrate b 
silver, but the gold precipitated was found to contain muc 
metallic cobalt. Another analysis was made by simply heating 
with sulphuric acid, precisely as in the process which Gen 
and myself introduced for the determination of cobalt in these 
salts and then washing and weighing the gold. This method 
was found to give excellent results. In this manner, 

0°4791 gr. gave 0°3697 gr. silver= 25°36 per cent chlorine. 
0°3942 gr. gave 0°2483 gr. Au+ CoSO, = 0°1391 gr. gold, and by 

difference 0°1092 gr. CoSO, = 10°54 per cent cobalt and 35°30 
per cent gold. 

Calculated. Found. 

Cobalt 2 10°57 10°54 
Gold : 2 35°30 35°30 
Chlorine 8 25°44 25°36 

The formula of the salt is therefore 

' Co,(NH,),(NO,),Cl, + 2AuCl,. 

(old style) Co,0,2NH,, 3NO,+KO,NO,. 
In modern notation the formula of Erdmann’s salt may be 
written Co,(NH,),(NO,),K,. 
Erdmann states that the potassium in this salt may be replaced 
by other metals, and describes the corresponding ammonium 
and silver salts. These compounds are especially interesting; 
because they hold an intermediate position between the two 
series represented respectively by the terms 

Co.(NH,),2Cl, and Co,(NO,),,K,. 
I propose therefore to speak of them more in detail hereafter, 
and to confine myself at present to their relations to the salts 
of the octamin series, 
When a solution of Erdmann’s salt, Co,(NH,), (NO,),K., i8 

added to one of the octamin nitrate, a beautiful crystalline 
ite aa is fgrmed, which after washing with cold water may 
e redissolved in hot water and then separates in fine orange 

yellow granular crystals. The equation representing the reac 
tion is here 

Co,(NH,),(NO,),(NO,), +Co,(NH,),(NO,),.K,=2KNOs+ 
Co,(NH,),(NO,),(Co,(NH,),(NO,),)”. 

* Journal fiir prakt. Chemie, xcvii, 385. 
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The new salt gives with reagents the reactions of the salts of 
. the octamin series. The relation between the two complex 
atoms which form a molecule of the new salt is worthy of 

ous. We have furthermore the relation expressed by the equa- 
tion: 

Co, (NH), (NOz)_(Coo(NH,) 9(NO,),)=2Co2(NH,)5(NO2) 6: 
Now I shall show, farther on, that there exist several other 
salts, the empirical constitutions of which may be represented 
also by multiples of the formula 

' Co. (NH;),(NOq)¢; : 

so that we have here, for the first time, I believe, in inorganic 
chemistry, a series of strictly metameric bodies. In the salt of 
the octamin series : 

02600 gr. gave 071622 gr. Co 304=23°74 per cent cobalt. 

ing it in quantity. 
Co,C1,N,H,, (old style). I should write this 

Co,(NH,),Cl,; 
and give it the atomistic formula 

NH,—Cl 
NH,—Cl 

°2) NH,—NH,—-Cl 
H, +01 

NH,-—Cl 
It thus forms the type of a special octamin series, the rela- 

tions of which to the salts which I have described are easily 

seen by comparing the formulas which I have give se ha 

not described any other salts of this series. It seems possible 

that my series may be derived from this by acting upon the 

chloride with argentic nitrite; we may have 

Co, (NH,) ,Cl,+-4AgNO,=Co,(NH,)4(NO2),Cl. +448} 



126 B. Silliman—Mineralogical Notes 

om one point of view may be regarded as a diatomic radical 
or residue, and those who justify the use of trivial names 
their convenience may find the name “ Croceocobalt”’ expres 
sive and appropriate. 

(To be continued.) 

Cambridge, June 16th, 1873. 

Art. XVI.— Mineralogical Notes on Utah, California and Ne- 
vada, with a description of Priceite, a new Borate of Lime; by 
B. SILLIMAN. 

1. Enargite, 3€u S+As?Sb3.—This hitherto rare mineral ex- 
ists in two or three localities in a district of Southern Utah, 
known as the Tintic District, about eighty miles south of Salt 
Lake City. The localities are, (1) the Shoebridge Mine, (2) the 
Mammoth vein, Eureka Hill, East Tintic, and, (8) the wie 
Mine, East Tintic. All these localities occur in metamorphi¢ 
crystalline rocks of the granitic family. ; 

The Shoebridge locality furnishes finely crystallized spect 
mens, associated with octahedral pyrite. e vein in which t 
is found fills a fissure about four feet wide in granitic rocks. 
This vertical fissure i§ filled to the depth of about 80 feet from 
surface with enargite mixed with pyrite. The whole mass 
regarded as a silver ore. A sample of the ore made up from 
such stock as I had in hand yielded to fire assay 269°25 oz. troy of 
silver, or $347.84 to the ton of 2000 ibs. ; this is equal to 0°84! 
per cent of silver, which is considerably above the average 
value of the vein. Below the depth of 80 feet, the character of 
the vein changes, as I am informed by one of the owners, MP 

muel T. Hatch, of Salt Lake City, to a vein of argentiferous 
galena, carrying some antimony. In examining many hun red 

* Journal fiir prakt. Chemie, Lxxii, 218. 
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variety. Its specific gravity is 4861 in fragments to 5-111 

ome 

time ago the following approximate analysis of the Shoebridge 

mineral made by the chlorine method upon carefully selected 

Sulphur ae in 1°06 

mwUMONY 8: 95 Wei 2 bap ec ek trace 
Arsenic 17°20 Resi due (undissolved), trace 

100°50 

The silver was not determined. The iron is probably due to 

the pyrite, with which the species enargite is intimately associ- 

ated ; this occasions also the excess of sulphur, in the analysis, 

which corresponds, however, sufficiently well with the formula 

ae above 

quite free from ite. The blowpipe shows it to be free, or 

nearly so, from anenciy. This Tpalit has not furnished the - 

enargite otherwise than in columnar and cleavable masses. 

The mineral from Dragon Mine resembles the last named 

Hes ee is more massive. Neither of the two latter varieties 

have been analyzed. 

2. Bismuthinite, B?S%.—This species is found rather abun- 
s in Granite Min- 

* Wrongly quoted in Dana (sth ed.), p. 797, as in vol. xlv. 



128 B. Silliman—Mineralogicai Notes 

ing District, Beaver County, Utah, about ten miles west of 
Beaver City. The main vein, which is said to be about six 
feet in thickness, contains also bismuth ocher or besmite, Bi, 
staining the surface greenish yellow (a sign by which the vein 
has been traced at intervals, it is said, for about 2000 feet), and 
bismutite (hydrous carbonate of bismuth), Biéf, in yellowish- 
gray masses inclining to siskin-green. These last two species 
are due, no doubt, to the oxidation of the bismuthinite. 

These three species sometimes form masses of considerable 
size, but more commonly the sulphid occurs alone in a gan 
of almadin garnet of a hair-brown color, with black horn- 
blende, heavy spar and quartz. Yellow pyrite exists in small 
quantity in the gangue, and by its mesneson has furnished 
masses of iron oxides. No arsenical ores could be detected in 
the samples which have fallen under my observation, nor 
the blowpipe detect either lead, antimony or copper. 

Hitherto bismuthinite has been a rare species in N. America, 
and I do not know that it has before been found in quantity 
likely to give it a commercial value.* In the Beaver vein, the 

metal is said to form about five per cent of the mass. 
When this locality is properly opened for mining we may 

hope to obtain an abundance of good mineralogical specimens 
of these several species. I am indebted to Mr. J. B. Meader 
of Salt Lake, and to Col. Head of San Francisco, for the spect 
mens from Beaver, which I have examined. 

3. Wulfenite—In a former communication (this Journ., IU], 
iii, 195) I pointed out the absence, so far as observed, of phos 
phates among the mineral species found in the Wahsatch Range, 
and the existence of molybdic acid as wulfenite in its place. 
Further observation has confirmed this statement. Ina su 
quent visit to that region, and more recently, I have received 
from Major Wilkes, of Salt Lake City, wulfenite from the Em- 
pire mine, Lucin District, Box-Elder County, Utah, in the Wab- 
satch Range, which for beauty is rarely equalled by the same 
species from any known locality. The crystals are thin tables 
20 to 30™m, broad, of a pure yellow color set on a deep brow? 
iron ochre, and making splendid cabinet specimens. be 

4. Orpiment and Realgar.—These two species are found with 
galenite in a vein known as the “ Lucky Boy mine,” in Butter 
field Cafion, which is in the Oquirrh Range on the west side of 
Jordan Valley, Utah. 

rceite,—This borate of lime, which I received from Mr. 
Thomas Price, in San Francisco, in March, 1872, has bee? 
noticed by Mr. Chase, and its mode of occurrence and pro ble 
origin described by him in this Journal (III, v, 287), accony 

* T have observed it in minute p ystals in th well-known chrysobery! 
locality at Haddam, Conn. 
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panied by two analyses. A recent examination of this mineral 
—of the soft chalky variety—affords the following results. Its 

fuses to a white enamel. The spectroscope discloses from its 
solution in hydrochloric acid only the double spectrum of 

ric acid, with the lines of calcium and sodium. It contains 
no carbonate of lime, which might very naturally be looked 

d 
volumetric method only 0°7 c.c. of CO,, equivalent to ss35;5 of 

- 2. ra Mean. Oxygen ratio. 

Water 1829 | 18-29 18°29 18°29 18 
Lime, 32°38 31°37 31°73 31°83 1 
Na Cl. Fe Al 93 . OT ; 
Boric acid 48°50 49°34 50°01 49-00. 3-7 

_ The oxygen ratio gives approximately 4B, 30a, 6H; the lime 
1s a little too high. The probable formula of the mineral is 

Ca*B*6H, which makes the mineral to differ from hydroboracite 
by containing one-third less water and no magnesia. This 
tag requires: water 19-48, lime 30°21, boric aeid 50°36 

containing no magnesia and less water. It is certainly not a 
mechanical mixture, as its finely divided condition might seem 

to indicate. The microscope completely sustains the constant 
Tesults of analysis on this point. As it appears therefore to be 

Am. Jour. Sct.—Turrp Serres, Vou. VI, No. 32.—Aveust, 1873. 

; 9 
we 



130 B. Silliman—Mineralogical Notes 

a new species, I would propose for it the name priceite, in honor 
of Mr. Thomas Price, the well known metallurgist of San Fran- 
cisco. Mammillary and radiate masses of aragonite, some of 
great size, but more frequently as crusts, occur with the price- 
ite, and were at first mistaken by the miners for a variety of 
this borate of lime. 

6. Ulexite—The boronatrocalcite of Ulex proves to be 
an abundant mineral in Nevada and Arizona. The specimens 
of this species which I have examined are from near Columbus, 

e 
commonly known as “alkali,” beneath which the borax salts 
(chiefly wleaite) are found, at a depth of a few inches, when 
they exist at all. As these “alkaline” wastes are now attract 
ing attention from the commercial importance attached to the 
borax salts, we may hope to obtain yet other contributions of 
interesting species. The saline salts removed in obtaining the 
orax salts recur again after an interval of time, during which 

7. Borax.—On the eastern slope of the Sierra Nevada, not 
far from Walker's pass, borax is found in what appears to be 
the bed of an ancient lake, large crystals of tinkal having bee? — 
found in the hardened mud, like the well known crystals of 
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human life and endurance are more severely taxed. 

7 i imens of unusual size 

. Compact Anglesite.—This variety of anglesite occurs in 

large quantity at the Union mines near Cerro Gordo, Inyo 

and Indians from a distance of some miles, to supply 

the hoisting machinery and other needs of the mine, at a cost of 

10c. per gallon, and is eeonomized by a careful condensation. 
This anglesite often includes amonenge galena. It is of a 

gray to grayish-yellow color, sometimes dark, or with seams of 
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yellow covered with druses of small crystals of anglesite, 
which are quite colorless, brilliant and transparent. The 
masses are banded like agates. Its density is 6:08, and its pyro- 
gnostic characters are those of anglesite. It contains on an 
average of mining samples about 55 ozs. of silver to the ton of 
2,000 Ibs., which is materially less silver than is found in the 
unchanged galena. The “bullion” (silver lead) of this mine 
as sent to market contains about 120 ounces of silver to the 
net ton. My informant for these economical facts is Mr. F. F. 
Thomas, a graduate in Arts and Science at Yale, who is in 
charge of the smelting works at these mines.* 

10. Platinum and Iridosmine—Since the publication (this 
Jour., v, 384) of my note on the crystalline sands of the Chero- 
kee gold washings in Butte county, California, I have obtained, 
through the kindness of Mr. G. A. Treadwell, who at my - 

to be new (this Jour. IT, 246), which he described as occurring 
among sands from California, in 1858, was not successful. 

Mr. Glass, the resident manager, informs me that the plati- 
num and its associate minerals are quite abundant at Cherokee, 
but as the quicksilver does not amalgamate them they have no 
means of escape from the mechanical force of the stream which 
washes away much the larger part, thus entailing a loss which 
there is no means now known to prevent. 

fornia by Blake and others, among especially the sands of the 

gon. But I believe this is the first notice of their being found 
in the older deep placers now so extensively worked by the 
hydraulic process. : 

The “' Black Sands” of the Cherokee dee placer washings I 
find to be composed chiefly of chromites. The magnet selects 
a sparingly a few crystals and masses of magnetite, some of 
them being also strongly magnetic. An occasional mass © 

The co pact anglesite from ny 
m 

i described by Prof. Brush in this Journal, 
qi, v, Cerro Gordo mineral. 

m) 

421) is not distinguishable from the 
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marked reactions. It is highly improbable but that ilmenite 

among the frequently recurring factors of the gravel mass. 
11. Diamonds in California.—About twenty well-formed crys- 

amined weighs about 2} carats, and is of a faint yellowish 

color, with curved faces, and the form of fig. 58, in Dana's 
Mineralogy. Some of these stones were of a pure water, and 
ave been cut and set as gems. ° 

12. Sands of the Arizona Desert.—The search for “ diamonds, 

“rubies,” and “emeralds” in 1872, led to the sending of seve- 

ral expeditions into Arizona and southern Nevada. I have 

had, by the kindness of Mr. Geo. A. Treadwell, an opportunity 
of examining a portion of the findings of one of these parties, 
which explored a region about eighty-five miles northwest of 
Fort Defiance in Arizona. The region is described as one of 

porphyritic and other eruptive rocks. The “rubies” are gar- 

hets, some of very fine color and good size, but whether pyrope 

or common garnet, an analysis only can determine. m 

them, cut in San Francisco, which I have seen, compare well 

ite variety 

op yroxene, fluorite (white), magnetite, ilmenite, oligoclase 

and jasper. 
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Art. XVIL—Remarks on the Distribution of the Fossils in the 
Lower Potsdam Rocks at Troy, N. Y., with descriptions of a few 
new species; by S. W. Forp. 

The only rocks of the Lower Potsdam at Troy that have 
thus far proved fossiliferous are certain thin limestone masses, 
associated with the great body of coarse slates of which the 
formation at this place is principally composed. These masses 
are four in number, or at least occur in four distinct north and 
south ledges. They all occur within a tract not to exceed half 
a mile from west to east and considerably less than a quarter 
of a mile from north to south. Within this tract there are 
several other ledges, some of them holding thin deposits of lime- 
stone; but in these I have not as yet succeeded in finding any 
fossils. The following is a section across the Hudson River at 
Troy, not drawn to scale, but designed simply to show the gene 
ral arrangement of the rocks in this vicinity. 

_ At the point of the section indicated by the vertical dotted 
line a great dislocation most probably occurs, bringing up the 
more ancient strata c and causing them to overlap or stan 
above the newer b. This would, however, hardly be suspected 
from the physical structure of the region ; since, so far as I have 
been able to ascertain, the rocks throughout the entire length 
of the section have the same average (easterly) inclination. I 
have nowhere observed the precise line of contact between the 
rocks of 6 and ¢, unless it be in a high ridge about a mile and 
a half north of this city, where the hard dark-colored slates and 
thin gray sandstones of the Lower Potsdam appear to overlap 
conformably the newer shales. At Troy there is a considerable 
space between them covered with drift. 

* “ Notes on the Primordial Rocks in the vicinity of N.Y.” This Jour- 
nal for July, 1871. sila lata 
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The limestones of c, which I have for convenience sake desig- 

nated simply as limestones 1, 2, 3 and 4, are those already re- 

FIUD SOM RIVER 

a, yan ni of the Hudson gh ioenensens ho Ae — eh 7: 

and graptolite species Tr at Dry Rive Fr, esac 

b. Black al shales with thin layers “of Bet holding gra: i fo most sores 

of either the Hudson River or Utica forma 
c. Slates, sandstones, nestoties ‘aa limestone isigeioiinedtat of the Lower Pots- 

1-2. Conglo merate limestone interstratified hays coarse slates. 

3-4, Even-bedded limestone similarly situa 

ferred to as being the only portions of the Lower Potsdam at 

Troy that have proved fossiliferous. The annexed table pre- 

sents a list of the species obtained from them so far as described ; 

and shows also the manner of their distribution among them. 

Table showing the distribution of the fossils in the Lower Potsdam group at Troy, N.Y. 

| 
Limestones, 1/2)3 4| 

1, Archzeocyathellus Rensselaericus® - ------------------ oie Pies 

2. Obolella desqnamats BRR RES 0S SEP * Pk] LK 

S. -. -* othe...) ee thdeeee ee _- [KK]. 
4. it obelaty ei ee eee 

ee Pah be ae ake, - 

5. 5 Sitti U5 OF eu eee ee ea rae de 

6. Stenotheca rugosa.....--.--------+-----00°07707
77 * bk LK Lok 

7. Mel volta ck fcc) eee ee a ate x pak pk |e 

8. Hyolithellus SiN. oo ck 2 as be eae caus * 1K LOK LK 

lithes Americanus......---------------------""
 .-)>* | kD 

1 ce maw erg 5° i ee eae a.|>* | K | * 

ll “ he Cpe ee wae bee 26, ae. 

12. Leperditia Troyensis..--..-..-----------<-=+""-
-"* ci loeer ie 

13 Microdiscus s Sei oh 2 ot Set ne ale ae aoe tem _-| | K) OK 

14, “ s+ eet Tiere ao : ‘ 

15. Conocephalites wie nds nega Pe eS Fe a 

16. Olenellus — ee ~-| >} >K|* 

it. Aghostus nobilis.2.......-.: --sesseee-9+---"*239"" Sulonpest 

18. Bivalve of vinden relations... ---------------- 6K Ei iad 

It will be seen from the above table that out of the eighteen 

Species enumerated, thirteen are common to limestones 8 and 4; 

* This species was described in the March No. of this Journal for om Loge 

Lavy and referred by me provisionally to the genus 

ider it entirely distinct from that genus, an d ha
ve ne here the gene- 

t cha: f A are th 

+ This species equals th stus lobatus of Hall (Pal. N. Y., vol ip. 268, pl. 
xvii, figs. 5 a-f ), and appears to me to belong to Mi 

tus, It occurs in + numbers in the limestones at euike. but I hai ae seen 

4 Specimen of it showing all the parts in connection 
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thirteen to Nos. 2, 3 and 4; fifteen to Nos. 2 and 8; while five 
are found in all four. No. 1 does not present as good facilities 
for examination as the others, and has yielded but five species; 
but when further studied it will, I have no doubt, furnish a 
larger number. Enough evidence has, however, I think, been 
obtained and here presented to prove that the limestones in 
question, with their associated beds, all belong to a single great 
series of strata. That some repetitions occur in this series I 
have but little question; but I have been unable, thus far, to 
identify with certainty the rocks of any of the exposures exam- 
ined with those of other exposures situated either to the east or 
the west of them. The thickness of this series remains still 
undecided. Ido not conceive that limestone No. 4 forms the 
eastern limit of this series: on the contrary, there is much to 
lead me to suspect that the formation has a rather wide spread 
beyond ; but as the beds to the east of this band that I have 
examined have, up to this time, proved barren of fossils, I have 
made the section to terminate with it. 

his series I consider for the present to occupy a lower geo- 
logical horizon than the typical Potsdam sandstone of the New 
York survey; and to be of nearly if not exactly the same-age 
with the Olenellus or Georgia slates of Vermont, and the Olenellus 
limestones on the north shore of the Straits of Belle Isle, deter- 
mined by Mr. Billings. It may yet prove to be a trifle more 
ancient or more recent than the above named strata, but there 
can, I believe, at any rate be no great difference between them 
in this respect. The fauna of this series is wholly distinct spe- 
cifically from that of the Upper Potsdam of Wisconsin and the 
true Potsdam of New York, as well as from that of the more 
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of Canada to the Potsdam group, the conglomerates of which 
have afforded several of the species found in the Lower Pots- 
dam at Troy, as well as several occurring in the Lower Pots- 
am of Vermont and Labrador, with many others. The exact 

age of the formation holding these conglomerates is not yet 
positively settled; but it is, by Mr. Billings, regarded as at 
least not far from that of the Potsdam. 

The fauna of the Troy limestones appears to me to supply in 
_ a long-recognized blank in the Paleontology of our State. 
he Primordial fauna with us has hitherto been a meager one, 

being confined, with the exception of Scolithus, to the few spe- 
cies found in the Potsdam sandstone at Keeseville, Essex 

Descriptions of new species of Fossils from the Lower Potsdam 
group at Troy, :€ 

Microdiscus speciosus, sp. NOV. 
_ Description.—Head destitute of eyes and sutures, semi-ellip- 

tical, with a conspicuous border all around, thickened at the 

edge, which in the majority of cases carries from 5 to 6 minute 

tubercles on eac - border expanded in front. Glabella 
long, conical, prominent, smooth, without neck furrow, extet 

2 ing in an obscurely triangular projection 

deep dorsal furrows, sometimes, though only 

UV 5 in very rare instances, obscurely lobed 

‘ "Preto, Head; Posterior angles narrowly rounded. 

. e 

figured belong to two pointed, strai 
“ferent individuals. indi are bent down and slightly recurved, 

deeply grooved for nearly their whole length. The rings of 

the axis have a slight groove across them in the posterior half 

ofeach. The fourth or hindmost ring appears to be anchylosed 
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to the pygidium, at least it invariably accompanies it when the 
latter is found isolated. 

more rapidly tapering; gracefully curved in outline. Marginal 
rim distinct all around, widest anteriorly, distinctly raised or 
thickened at the edge. xis conical, sometimes acutely so, 
long and slender, extending very nearly to the margin, divided 
by faint cross furrows directed slightly backward into eleven 
rings or segments. Side-lobes highly convex and without fur- 
rows. The axis and side-lobes appear to overhang the marginal 
rim at the posterior extremity, giving the border the appearance 
of being only about half as wide behind as it is in front. 

The entire surface is finely punctate. In one specimen 
of the pygidium, out ofa large number of perfect specimens 
examined, there appears to be a twelfth ring in the axis. 

Length of a specimen of the usual size with all the parts in 
place, but too imperfectly preserved to be figured, half an inch. 
Length of thorax 0°18 of an inch. I have seen but a single 
specimen showing conclusively the true number of thoracic seg 
ments. This species had the habit of rolling itself up into a 
ball, and is quite often found in this state. In the specimen 
just noticed, the pygidium is bent slightly under the body. 
Nearly all of the specimens that I have seen, that were in a per- 
fect condition before extraction, exhibit this tendency to coil 
themselves up, which appears to account for the thorax break- 
Ing away 1n most cases. 

This pretty little trilobite occurs in both even-bedded and 
conglomerate limestones of the Lower Potsdam at Troy; also 
at Bic Harbor, Canada, where it has been collected by Mr. T- 
C. Weston of the Geological Survey of Canada. The Troy 
specimens were collected by the writer. It is a rather common 
fossil at Troy, the head and pygidium usually occurring de 
tached from the thorax. The head sometimes attains a length 
of 0°38 of an inch, but this is quite unusual. 

This species closely resembles Microdiscus punctatus (Salter), 
from the Menevian group of Wales;* but it differs from that 
species in not possessing a neck spine, in the greater number 0 
its caudal rings, and in having the marginal rim of the head 
tuberculated. The head, compared with that of Microdiscus 
Dawsoni from the St. John’s group of New Brunswick (Acadiat 
Geology, Dawson, 1868, p. 654), is proportionally longer, a0 
is wanting in the grooves of the border of that species. 

Leperditia Troyensis,+ sp. nov. 
The following description is based upon a single right valve, 

the only specimen of this species that I have seen. 
* Quart. Jour. Geol. Soc., Aug., 1864, p. 237. 
+ Figures of this and the following species will be given hereafter. 
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ength 0°18 of an inch; breadth 0:12. Occurs in _even- 
bedded limestone of the Lower Potsdam at Troy. Collected 
by the writer. 

The characters of this species agree very closely with those 
of Leperditia Solvensis Jones,* from the Menevian group of 
Wales; but our species is larger, a little different in shape, and 
provided with a distinct eye-tubercle. They appear, however, 
to be very nearly related. 

In the limestones at Troy there occur certain small lamelli- 
branchiate-like shells whose affinities I shall leave for the pre- 

margin uniformly rounded. In the interior of the left sain 

: ; ences and Magazine of Natural History, 2d series, vol. xvii, Feb., 1856, 
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from the lower anterior into the upper posterior portion of the 
valve following the curved ventral edge, from which it is sepa- 
rated by a broad flattened border. This line is deeply sunken 
anteriorly, becomes almost obsolete or discontinuous in passing 
the oblique internal furrow, beyond which, in the posterior por- 
tion of the shell, it is less distinct, though clearly shown. st 
in front of and above the anterior limit of this line there is a 
slight conical protuberance. Further than this nothing can be 
made out, owing to the imperfection of the material. The 
shell is thick, with the surface finely striated concentrically. 

I have never observed a specimen of this singular little shell 
with the two valves together, but they are frequently found 
side by side in the same hand-specimen of stone. 

Length rarely more than 0°16 of an inch; usual width about 
0°10. Occurs in both even-bedded and conglomerate limestone 
of the Lower Potsdam at Troy. Collected by the writer. 

Besides the foregoing species I have from the Troy lime- 
stones several specimens of an Orthis, but too imperfect to 
describe; and also a few specimens of what seems to be an 
undescribed Lingulella, which cannot at present be dealt with 
for the same reason. 

Troy, N. Y., May 14th, 1873. 

SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND Puysics. 

of the torsion-balance, as an instrument for absolute measurements. 

Profiting by the information thus acquired, they constructed the 
apparatus with which to obtain the constant of attraction—and 

hence the earth’s density,—in a cellar room of the Ecole Polytech- 
nique. The lever of the torsion-balance consisted of a small 
aluminum tube 50 centimeters long, carrying at each extremity ? 

copper ball weighing 109 ms. At its center was a small mir 
ror, which reflected to the reading telescope the image of a scale 
placed 5°6 meters distant. e filament of suspension was 4? 

September, 1871. At the time of the experiment, the balance 

mercury contained in two hollow cast-iron spheres 12 centimeters 

in diameter, so connected that all the mercury could be forced 
into either or be divided between them. As improvements over 
the apparatuses used by Cavendish, Reich, or Bailly, the author 
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observations, comprised in twenty g 
than tw deb complete oscillations, were made with this 
apparatus, one being in the summer months of July and August, 

the other in the fall and winter months of 1872-73. The summer 
series gave for the mean density of the earth 5°56; the winter 
series 5°50. The mean variation was 1°25 per cent for the sum- 
mer, and 1°5 per cent for the winter series. The difference in the 

. . 
sf n 

law of variation, the mean density of 5°55 is obtained. j 
thors take 5°56—the mean of the summer determinations given 
above,—as accurate to within one per cent.— Compt. Rend., \xxvi, 

954, April, 1873. FB. 
2. On Spectral Lines of Low Temperature.—The Marquis of 

Sartspury has observed that there appears in the tube of a ther- 

not be due to heat. This light then, appears at a temperatu 
O° . 

cleanliness in preparing the instrument, the suriace of glass 
Seeming to attract readily thin films of grease. 4n a dirty 

thermometer, one or two additional lines appeared in the green. 

ese results are interesting since they show that carbon vapor 
becomes luminous under electric influence at a lower temperature 
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as bright s before. As , therefore, the carbon lines are val 
when the Aedecien lines have not yet appeared ; so t arb 
lines have begun to expand while the re tt still ‘onal 
sharp, and may reach the condition of a continuous 
much sooner. The author suggests that by psa oa of other 
elements with the mercury of a thermometer, the lowest tempera- 
ture of their ent may be determined.— Phil. “— IV. 
os 241, April, 1873. _ 

On the pation tote of liquid Carbon Dioxide. oe 

0 tri 
gay white and dnadlings | in the ehiquid, but does not decom 

Attempts to determine its coefficient of compressibility gave 
uniform results. Sodium chloride, sodium sulphate, calcium 

ehionaa, calcium carbonate, sulphur, phosphorus, stearin, and par 
affin, are insoluble in carbon dioxide. Todine is sparingly soluble 
with the color given by carbon disulphide. Potassium carbonate 

ina pecosidbties It dissolves Raed but not solid pote and is 
not reduced by Eaei80; Fame end., xxv, 1271, ree Be 

apor. URTZ, as os champion of the former view, having 
ascribed its anomalous mgpuisry add to. sgn tide has baer 
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ments, Wurtz sought to avoid the dissociation by diffusing the 
vapor of the phosphoric chloride in a space filled with one of the 
products of this dissociation, phosphorus chloride. In this way, a 
series of twelve experiments was made, at temperatures from 160° 
to 175°. The results are as follows, the number of the experiment 
being given in the first line, the density obtained in the second, 
and in the third the tension of the vapor in millimeters of 
mercury : 

ff Meo Om, . OWE aes) & ; ae 
7:25 738 7°74 7:06 7:03 8:30 6°88 716 7°44 6°80 7°00 6°68 
194 388 168 271 343 174 411 394 214 413 318 423 

The mean of these results is 7-226; a number according well with 
the calculated density, 7-217. Hence when dissociation is pre- 

com- 
; is an atomic combination, in which each chlorine 

atom has an equal value, and the equivalence of phosphorus is 
variable.— Compt. Rend., \xxvi, 601, March, 1873. Bull. Soc. 
Ch., Il, xix, 451, May, 1873. G. F, B. 

5. On Ethyl-amyl.—This hydrocarbon was discovered by Wurtz 

CH CH’ t CH.-.-CH,---CH,--CH,--CH,. 

160° to 175°; and yielded, on treatment with potassium hydrate, 
4 mixture of two alcohols, one boiling at 146°-148°, the other at 

163°-165°. These were oxidized together, and afforded (1) i 

®nanthylic acid, boiling at 210°-213° ; and (2) methyl-amyl-ketone, 

boiling’ at 143°-145°. Hence the primary alcohol above men- 

_ tioned is isoheptyl alcohol, and the secondary alcohol is methyl- 

G. F. B. 

6. Ona New Synthesis of Aromatic Acids,—Since the alkali- 
alcohols, when acted upon by carbon dioxide, yield fatty acids, 

the phenols thus treated may be expected to give homologues of 
Salicylic acid. So the acetylene series of hydrocarbons, yielding, 
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as they do, metallic derivatives easily, should, by this treatment, 
also afford a series of acids. Paterno, therefore, passed a cur 

rent of dry carbon dioxide gas through acetenyl-benzol, contain- 
ing fragments of sodium. By suitable methods the product was 
purified and found to be phenyl-propiolic acid, C,H, .C=C.COOH, 
He is still investigating this subject— Gaz. Chim. Ital., ii, 553, 

: Se 

Il Grotocy anp Naturat HIstrory. 

1. On Glacial Movements in Northern New York ; by R. P. 
Srrvens. (Editorial correspondence, dated New York, June 
17, 1873.)—I have just come back from a trip into the moun- 
tains west of Westport, Lake Champlain, returning via White- 
hall through the northwest corner of Saratoga Co. On my trip, ! 
kept constantly in mind the subject of glacial movements, and 
made many observations confirmatory of the view, that the 
ob i in the valleys corresponded to the direction of these 
valle 8. 

1. Along the valley of Lake Champlain, in the lower lying 
rocks, the general direction of the strie corresponded to the 
longer axis of the valley or north and south, though there was 4 
variation of 20°. 

2, On the higher hills and mountains the strie are more from 
the northwest to southeast. This is very apparent at Split Rock 
Mt., just north of Westport, also in the mountains west toward 
Elizabethtown, and at Mt. Moriah. It is a striking feature of 
the landscape to see the struck side of mountains and the stream- 
ing through the gaps of drift, change as we ascend from the lake. 

3. At Luzerne, Warren Co., on the Hudson River, the dri 
moved down the stream or southward, conforming to the trend 
of the valley, and forms long and high sandy ridges with or wi 
out large boulders, In the town of Corinth, it occurs piled into 
large hills and filling up an ancient valley. 

ut, in Hadley, Saratoga Co., just opposite the village of 
Luzerne, the Sacanadaga River flows from the west, the valley 
opening into the Hudson at almost right angles. The drift flowed 
down’ this valley or eastward, even in some bends having a north 
of east direction. 

ght I could see jus ne 
the change of course took place as we ascended the hills, and 
I hardly doubt, that if Thad been on foot and had my aneroid 
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with me, I could have marked the exact elevation above the 
valleys, ‘and observations made a widely separated localities 

In the valley of Champlain, J found seven distinct terraces 
from the water level up to 750 feet. I found Zellina Groenlandica 
in No. 1 and No, 4, the latter two hundred and fifty feet by esti- 
mate above the lake, 

2. Deep-sea chalky deposits but little magnesian.—The analyses 
which have been made of the chalky mud that has been brought 

up from the bottom of the Atlantic, have found but little ei 

i, 91) 
1°76 per cent to 58°80 of carbonate of lime. Besides these con- 
stituents, Hunter’s sualy found 23°36 silica with 5°31 of alumina, 
5° 91 of sesquioxide of iron, besides the above = 99°92; and Maho- 
ny’s, 26°60 silica, 3°80 sesquioxide and phosphate of ir on, with 4°20 
of soluble salts, 2°30 of organic substance, 2°50 water and 0°08 FeO. 

An analysis by C. W. Gtimbel (Jahrb. Min., 1870, 753) of a 
specimen stated to have been obtained in 29°37’ N. lat. and 18° 20’ 

. long., at a depth of 2,350 fathoms, and made after separating 

10 p. c. of foraminifers and large, organisms, and 1°3 of mineral 

stance, and 2°34 water and loss 
i Wenealites and Orbitolites in the Mesozoic, Belemnites 

the Rovens and Ammonites in the Carboni, erous.—GUMBEL had 
e 

names V. Jurassica, in the Jurassic beds of Franconia; also two 
species sa Orbitolites 0. a ursor Giimb, and O. circumval- 
lata the Lias of the vicinity of Rovensd (Jahrb. f. 
Min, , 1879, 341), although ‘in recently this genus ‘was unknown 
from rocks, below the Cretaceous. We now know also of Eocene 
belemnites— B. rugifer Schlen b.—from the Eocene of Ronca; and 
lately Mr. Waagen has discevered, in the Carboniferous formation 
of India, supposed to be = the Carboniferous age, true Ammo- 
nites, ey Oe Univ., May 15, 1878. 

ed o Ue the Rhine at the falls of Schaffhausen changed in 

r. WuR 

of the limestone, and only deposits of pebbles, indicating the site 
of an old N, rise and §.8.W. valley of erosion or river bed, nearly 

in the direc of the stream. The glacial cae ev -idently 
filled this ancient valley, and thus forced the riv m its course, 

Giving it a und south and west to a point Fliers: by a fall 
Am. Jour. Sor sgrsbte gens. Vou. VI, No. 32.—Aveust, 1873. 
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of about eighty feet, it regains again its old channel.— Jahrb. Min., 
1871, 582. 

Fl — Ca ign. quartz. 
3667 242 3:31 £90 0°62 «80-47 == O53—=101'39 

from which, ee ami the oxygen in excess, on account of the flu- 
orine, 1°59, leaves 99° 
on caine: ‘of Trilobite ee contained, on ding to the 
me chemist, PO, 19°45, CaO 45°06, CO, 16°45, Fl 2°88, with a 

little FeO, MgO, and 6°80 of volatile matters ails bituminous, 
corresponding to 42°46 phosphate of lime, 31°81 carbonate, 5°91 
fluo ne calcium, with some carbonate of iron, and “other 

missioner on his part so well and piers pal iy “The con- 
tents are divided in three parts, into twenty-one chapters with an 
introduction and appendix. Part I, Condition of Mining Industry. 

art I, Metallurgical Processes. "Part IIL, Miscellaneous. The 

wi m 

authentic sources. The chapter on the treatment of auriferous 

ores in Colorado is translated, with annotations by the Commis, 
sioner from a series of articles by Mr. Albert Reichenecker of 

Central City, Colorado, printed originally in the German Berg, 
und e Hileteeirtae and is illustrated te original drawn of 

ill m: ery a fu ing 
and ‘nal piniation "The results of Mr. J. D, Hague’s investiga 
tion on the same subject Cot ti ery, a ii, King’s 4 40th 

ment of ores and the results ‘of, aceite i, chapter is given on 
the “Speed of Stamps i in Colorado,” and another on “The Washoe 
Pan Amalgamation,” abridged from Mr. J. D. Hague’s memoir 
in the volume just named, and, for the chemical part, from 
Sehakeshid of Mr. Arnold Hague in the same volume. The Plattner 
Chlorination process for the treatment of Auriferous Sulphuret® 
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(chapter xv) completes the list of metallurgical processes. The 
bullion products of the U. 8S. have been carefully compiled by Mr. 
Raymond, and we append from the Mining Journal the amounts 
produced for the years from 1869 to 1872 inclusive. 

1870. 
MM oo e ce. ,000,000 800,000 800,000 625, 

MONA ck is 22,500,000 25,000,000 20,000,000 19,049,098 
ee Meee Sete #4, 000,000 3,675,000 4,663,000 ‘ 
| EE ee 7,000,000 6,000,000 5,000,000 2,695,870 
seis Jee eee ,000, 9,100,000 ,050, 6,068,339 
Nevada 14,000,000 16,000,000 22,500,000 25,548,801 
Hew Mexico. .......... 500, 500,000 : 500,000 
Oregon and Washington. 3,000,000 3,000,000 2,500,000 2,000,000 
eee on ,000 100,000 100,000 
Se Sepa Ra ae ie ied fs 1,300,000 2,300,000 2,445,284 

Other sources...______- $500,000 525,000 250,000 250,000 

Total, 61,500,000 66,000,000 66,663,000 63,943,857 

The decline of over two and a half millions in 1872 is attri- 
buted to the decline in the workings of shallow placers in Califor- 
nia and the Territories; while the permanent works (quartz 

ae in 1872 and purchased by the Museum of Yale College, that 
the two might be taken for twins. The spread of the wings is 

= rer iE rf according to Meyer, 
ingt. 

8. Descriptive and Analytical " Dotea by Lr Maovut and 
Deoaisnn ; translated by Mrs. Hooxer, with additions, appendix, 

¢, by J. D, Hooxer. pp. 1066, small 4to. 1873. 
ongmans, Green & Co.—The full title of this important work is 

subjoined,t for the advantage of the many who in this country are 

* Including Wyoming. din 
t A General Pde Botany, Soetoaies ad analytical, in two parts. Part. 

1, Outlines of Organography, Anatomy, and Physiology; Part II, Descriptions: 
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interested in botany, and who may desire or who ought to procure 

it. e could not in fewer words explain its nature and scope, 

the history of its production, and of its reproduction in the pres 
t form. It is the desideratum, the general work which we are 

entifically professional men, medical or other, and the amateur 
botanist, no less than by more serious cultivators of the science, 

is in th 8 
chiefly new illustrations (in wood-cuts) of the second and far most 
important part of the work. These give it a value which cannot 
be over-estimated. Those which are not original are taken from 
excellent sources, such as the Geneva Am. Bor. [llustrata. The 

hole are here repr 

trations are a great help. 
The original work was duly noticed in this Journal. The Eng 

lish reproduction of it has reached us barely in time for the al 
ent announcement, which we are unwilling to postpone. Nothing 
which a critical examination is likely to : 
qualify our judgment (founded on considerable use of the original 
in French, and a cursory examination of Mrs. Hooker’s transla- 
tion), that this ample volume well supplies a great want in this 
country; and that the heartiest thanks of all English s 

the successful execution of, her most laborious share in its produ 

tion. As to Dr. Hooker’s part of the work, there is no need 1 
commend it. The wonder is how and when he found time for 

and Illustrations of the Orders. By Ema. Le Maovt, M.D., Member of the Phi- 

lomathique Society of Paris, and J. Decatsne, Member of the Instistute of Frane®, 
Professor of Cultivation, Jardin des Plantes, Paris, With 5500 figures by L. Stet” 
heil and A. Riccreux. ‘Translated from the original by Mrs. Hookes. The Ordem™ 

tain, its Colonies, America, and India; with Additions, and Appendix on the ger 
ral Method, and a Synopsis of the Orders, by J. D. Hooker, O.B., F.R.S., LS. 
GS., M.D., D.O.L., Oxon., LL.D., Cantab., Director of the Royal Botanical Garden 
iow i SS of the Instistute of France. London: Longmans, Green © 
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We can only here add that, in its English form, the small folio 
is brought down to the small quarto, or rather to something 
between quarto and octavo (i. e., the volume is 10X7X2 inches), 

i ement. It is brought 
out under the cordial codperation of the original authors, and is 

published, by the Longmans, for 523 shillings .h 
9. Fly-caiching in Sarracenia.—In the English edition of Le 

Maout and Decaisne’s System of Botany, noticed above, I find the 
following note by the editor. There is nothing answering to it in 
the original French. 

“ Sarracenia rubra has been vaunted in Canada as a specific 
against small-pox, but has not proved to be such. The pitcher- 
shaped leaves are effective insect-traps; a sugary excretion exudes 
at the mouth of the pitcher and attracts the insects, which descend 
lower in the tube, where they meet with a belt of reflexed hairs, 
which facilitate their descent into a watery fluid that fills the bot- 
ro of Ne cavity, and at the same time prevents their egress.” 
p. 214. 

tee Og 
We observed then and since, that the a which fills the bottom 

of the narrow tube, and in which flies are drowned, is a secretion ; 
it distils in drops from the imer surface of the young pitcher, 

: +s ° rniven 

es. 
recently, and after a summer temperature was established, that 

any traces of the “sugary excretion” over the orifice could be 

detected. This made its appearance at first in the form of minute 

early globules, distinctly visible only under a lens; at length it 

orms flattened drops, and even patches, distinctly sweetish to the 

taste and viscid to the touch. I have not found any of this exere- 

tion at the orifice of the pitchers of S. pumpured, Nor in S. vario- 
nieign but I have not had good materials for observation In the lat- 

er case, 
That the insects which abundantly fall or find their way into 

Surrucenia pitchers do not generally escape, but die and decom- 
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pose there, is obvious. That more commonly they do not perish 
by drowning in S. flava is equally clear. While all the lower an y 
gradually attenuated part of the tube is filled with dead flies in 

which they are often immersed. 
A main object of the present publication of this note is to ask 

ea. 
wholly beset with unusually stiff deflexed bristles. I have had no 
full-grown specimens of this season to examine; and from analogy 
I should expect the sugary secretion, if any, to appear only im 
warm weather. A. G 

The scattered bristles on the surface of the trap, through which 
the sensitiveness is manifested, secrete no liqui r is it 

disclaimer appended to some of them by the English editor, viz: that they are opposed to all the established phenomena of plant- 
life, as known to English observers. 11 “ig? 

, Under ftosa Kamschatica is an important discussion of the spe 
cies and its whole history, identifying it with R. rugosa Thunb., te 
which also belongs R. ferox Lind., and the recent R. Regeliant 
of the Illustration Horticole. It is the Hed gehog Rose of the old 
English gardens. 

osa blanda. is also critically discussed, and on the whole f. 
Jraxinifolia of Gmelin is thought to be a cultivated form of it. 
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Rosa Carolina L. The first and the sixth nts represent this 

sy ie the rest, at least in part, belong to 
par viflor a Ehrh. All the specimens sebean to be of this 

eon, vi the first sheet came from Muhlenberg. 
Rosa lucida Ehrh., came also in part from Muhlenberg. Cré- 

_ concludes that it is a very polymorphous type, and the union 

purviflora with it is apparently justified. But he is to con- 

ae the question in,a special article on the American Roses. 
Rosa nitida Willd. The first folio in the herbarium under this 

cover belongs to R. Sinica (laevigata Michx.), as ane! been already 
stated; the second, along with one specimen the species in 
question (as cleare du up by a specimen from che Botanic Garden, 
preserved in Link’s herbarium), contains two which are thought 
to belong to R. es ety oe 1e question, whether &. nitida can 
be a form of Z?. lucida, is rese 

Rosa oe Willd. The first folio contains R. Carolina, a slen- 
der specimen. ‘The second, probably the type of the species, Cré- 

pia s ie cnnces to be the “ R. blanda, auct., non Jacq. R. Solandri,” 
1 e., R. blanda Ait., to which the ‘present writer referred it. It 

may be worth noting that it was not “Torrey qui avait examiner 

Pherbier de Willdenow,” but his associate. 
We solicit for M. Crépin copious specimens of all our wild Roses, 

in all their forms, and from eve part of the country. To any 

who will thus contribute good materials for the monograph which 
he is engaged upon, oe ae will return critically eyo a 
mens of European Ros 

a 

Ill. Astronomy. 

1. A Catalogue of Auroras ghee from 1776 to ike in 
Labrador. (Communicated by CrevELAND ABBE.)—: e has 
lately come into my possession a abies ript volume of syphconee 

logical observations made at Nai n, Labrador, in 1776-1784, and 

at Okkak in 1778-1782. Portions of these observations "have 

been long ago made use of by meteorologists, but the complete 

series has never, that I am aware of, been reduced; indeed its very 
existence has been known to but few. At present, in view of the 

: he aN 
are noted in the journal of aservations omitting nny the 

teristics of the individual psi ges nces "The uroras are A opratse | 
described under the heads of “ Nord Lic Licht, ” “Nord Schein, 

“Bogen Licht.” In the ate case the directions and positions of 

the arcs a A die rally give 
The records were made cy the following observers : 

At Sain a Samuel Liebisch, 1776 Oct. 1 to 1780 Aug. 31; by 

vid Kriigelstein, spe Sept. 1 to 1784 July 31, anda note 

ase aurora of 1784 Aug. 1 

At Okkak, by Jens Hafen, from ns Oct. 1 to.1782 Aug. 3. 
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It will therefore be seen that the record here given for Okkak is 
a continuation of that published by De la Trobe for the same 
place, for the years 1777 August to 1780 July, whilst on the other 
hand De la Trobe’s records for Nain from 1777 August to 1780 
August are probably identical with the corresponding portions of 
the observations by Liebisch, in the work now in my hands. 

The list of dates of auroras is as follows: I have by a star desig- 
nated those dates that are given in Lovering’s Catalogues, on 
which auroras were recorded elsewhere. 

Auroras observed at Nain, Labrador. 
1779. Feb. 12;* Nov. 11. 
1780. Sept. 1, 2,* 4,* 5, 6, 25, 26; Oct. 7, 21, 24,* 25, 29; Nov. 1, 15, 17, 25,* 

28; * Dec. 1, 2, 17, 19.* 30.* 
1781. Jan. 21;* Feb. 1, 22; March 3, 6, 11, 19,* 23,* 26, 29;* April 18; Aug. 

17,* 24, 25,* 26,* 30, 31; Sept. 11, 12, 17, 20, 21, 26;* Oct. 15,* 18,* 19, 
28; Nov. 9, 10, 11, 13,* 14,* 15,* 16,* 22 (7 a. m.), 25; Dec. 5, 6, 12* (6 
and 7 a. m.), 15, 16,* 20. 

1782. Jan. 2,* 16, 17; Feb. 2; Aug. 1, 13, 14, 22,* 30;* Sept. 7, 9,* 12,* 13;* 
Oct. 3,* 26; * Nov. 7, 18, 19 (7 a. m.), 19* (8 p. m.), 20 (7 a. m.), 20 * (8p. 
m.), 23, 25, 26,* 28, 

1783. Feb. 4, 6, 24; March 7; April 23, 24; * Aug. 3, 14, 15, 19,* 22, 25; Sept. 
» 18, 23, 24, 26; * Oct. 1, 4, 12, 17, 23,* 26, 26, 27,# 28, 29,* 31; * Nov. 

2, 14,* 15,* 25, 27; Dec. 16, 18.* 
1784. Jan. 9, 10,* 15, 19, 26, 28, 29; Feb. 9, 10, 19, 20, 21, 23; * March 3, 19,* 24; May 5,* 8 (?); Aug. 14 

Auroras observed at Okkak, Labrador. 
78. Nov. 23. 

1779. March 24;* Sept. 4,* 5, 14,* 16, 17,* 18, 19,* 20; Oct. 21; Nov. 3,* 1," 1, 18. 
0. Feb. 9. 

1781. Oct. 28. 

Rejoici 0 
meteoric displays in November are always brilliant, and last yea! 
on the very night mentioned, 27th, no less than 500 were counted 
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than moonlight, turning gradually red and then vanishing 
i d, a report as if a large piece of 

artillery had been fired in the immediate neighborhood shook the 
house, and reverberated for some seconds in the surrounding moun- 
tains. 

The cause of these phenomena seems to have been, from descrip- 
tions of those who observed it plainly, a large luminous body of 
conical shape, going with great velocity point foremost and draw- , 
ing after it a long fiery train. It was observed from all parts o 
the island; observers on the north side reporting it as rising out 
of the sea and vanishing behind the peak; those on the south saw 
it vanish apparently below the southern horizon some minutes be- 

marvelous reports made. e above, however, seems reliable, 

PHAN, 

Monthly Notices Astron. Soc., May 9.)— 

May 1 at 13" 17™ 248 mean time at Marseilles; New Observatory. 

R.A. 16" 377 5159 N.P.D. 108° 11' 52’"°3. 

The correction for parallax is not applied. 

Mean position of Comparison Star, Weisse’s 738 H, XVI, for 1873:0. 

R.A. 16" 39" 39°59 N.P.D. 103° 6’19'-2 Lal.1. Bessel 2. 

The comet was still very faint, though somewhat less so than on 
April 3. 

4, 

arriving at a knowledge of high temperatures under eight different 
processes. The following table gives the names of the physicists 

who have especially employed each process, together with the 

-) Guyton and Daniell, Prinsep, &c.—Expansion of Solids 

and Gases.’ 
(2.) Draper.—Refrangibility of Light. 
(3.) Clement and Desormes, Deville—Specific Heat. 

(4.) Beequerel, Seamens.—Thermo-Electricity and Electric Con- 

ductivity, 
(5.) Bunsen, Zollner.—Explosive Power of Gases. 

(6.) Newton, Waterston, Ericsson, Secchi—Radiation. 

tat Thomson, Helmholtz.—Mechanical Equivalent of Heat. 

8.) Deville, Debray.—Dissociation. 
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is a 
of the temperature, above that temperature where all kinds 0 
luminous rays occur. So that if T is a certain initial temperature, 
and I its luminous intensity, a a certain increment of temperature, 
then we have the following relation :— 

T + n(a) =n? I, 
The temperature T is so high as to include all kinds of lumin- 

aes 8 ous rays, viz., 990° C., and the increment ais 46° C. This formula 

the solar temperature. This temperature is 16,000° C., in round 

IV. MisceELtangous Sctentiric INTELLIGENCE. 

1. Flow of Water in Rivers and Canals s by D. Farran? Henry, Chief Engineer Detroit Water Works, and late Assist 
ant in the United States Lake Survey.—The greater portion 

flow of the western lakes, and the double float used by Humphreys 
and Abbot in their experimental investigation of the hydraulics 
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of the Mississippi River. The general results obtained by the two 
methods of observation are also compared, and the points of disa- 
greement considered. An Appendix contains a reply to the criti- 
cisms, published in the annual report of the Chief Engineer, U.S. A., 
to the Secretary of War for 1870, on the author’s methods of current 

easurement, as set forth in his “ Progress Reports, submitted to 
the Superintendent of the Lake Survey ;” and a Mathematical 
Investigation on the use of floats in Guaging Rivers and Streams, 
by the distinguished mathematician, Prof. 8. W. Robinson, of the 
Illinois Industrial Institute. 

The author maintains that the nt of sub-surface veloci- 
ties by the method of double floats is liable to the following 
“principal causes of error,” which do not affect measurements 

made with the telegraphic meter. 
(1.) The error of cross section ; which arises from the fact that 

“in order to ascertain the true mean area, it would be necessary 

o know the exact depth of the river past the whole base line; 
but generally it is considered sufficient to sound out two or three 

nes across the river, and take their mean depth, which, when the 
bottom is not perfectly regular, may differ considerably from the 
true mean depth.” 
_(2.) The pulsation of the current ; or, the existence, under all 

circumstances, of “an intermittent velocity, increasing and dimin- 
ishing in accordance with some yet undiscovered law ;” which 

may materially alter the result obtained by the double float, while 
all its irregularities will be accurately recorded by the telegraphic 

meter. 

(3.) The uncertainty of location of the points at which the 
float crosses the upper and lower transverse section lines of the 
stream 

(4.) Floating bodies move faster than the water in which they 
pote immersed. “This error is very small compared with the 

others.” é 

(5.) The upper float drags the lower. “This error is also small 

and depends upon the relative size of the floats, and the velocity 
of the current.” 
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1.) Maximum velocity. The Mississippi hydraulicians place 
this, on a calm day, at 8, the depth, and in general at depths 
varying with the force and direction of the wind, as represented 
by the following empirical formula, 

d=(0°317-+-0°06/)r, 

the maximum force, and 7 the hydraulic mean depth. 
e author reaches, from his discussion, the conclusion, that “in 

large rivers, we may consider the surface velocity in a calm 
time to be nearly the same as the maximum; while in narrow 
canals, especially when their sides are vertical, it may be consider- 
ably less.” 

onacalm day. He finds the parabola to be especially inaccurate 

A applied to the results of his own observations in the St. Clair 

iver, 
(3.) Mean velocity. One of the most important results obtained 

by the hydraulicians of the Mississippi was the establishment of 
a simple empirical formula connecting the mean with the mid- 
depth velocity, by means of which the mean velocity in the cross 
section of a stream could henceforth be deduced from mid-depth 
velocities observed at several points of the cross section. Henry 
maintains that the mean velocity obtains at 35, the depth, and 
recommends as a still easier method of measuring the dischar; 
of a stream, “to obtain the velocities at several points at 4% the 
depth, and multiply the mean by the area of the cross section.” 
We must reserve, for the present, any decided expression of 

opinion relative to the several points at issue between our author 

accurate determination, seems to have been effectually answered 
by Henry, by showing that his coefficient has withstood the most 
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careful tests, applied to both surface velocities and velocities at 

depths of 40 ft. to 60 ft. » he he 

2, Death by Lightning ; by Rev. Horace C. Hovey, M.A. 

writer has taken pains to verify by personal examination and the 

testimony of eye-witnesses. 
Vhen the 

the broad platform of the amphitheater, in the fair-grounds adja- 

cent to the city. The promenaders, either in ignorance, or negli- 

a gentiema 

accompanied her to the grounds. An electrical discharge sought 

them out, on its way from the clouds to theearth. She was killed, 

where a red mark was left, as if by a violent blow. e res of 

the head showed no external injury except that the hair was 

ving only 

a well marked groove along the limb; but tearing the shoe into 

t u 

and the natural and agreeable expression of the eyes. 

It seems as if the stroke must first have traversed the adjacent 

oak; but the most careful examination discovered no disturbance 

of its branches, or injury done to its sturdy trunk. On leaving 

. iss Ritenour, the entire discharge ssed through the 

plank on which she stood, piercing it like a mus et ball, the upper 

side of the perforation being smoothly d ressed, while underneath 

o this latter piece of timber, boards ha been nal ed; 

and to each nail head, in passing, the electrical fluid paid most 



158 Miscellaneous Intelligence. 

an axe. The ground at the foot of these posts was not visibly 
disturbed. No traces of fire were to be seen on the dry, inflam- 
mable pine wood, although the living object, on which this mem- 
orable thunder-bolt concentrated its fury, was so fearfully burned. 

3. A new and it merican Move in the Game of 
Priority. [We take this article from the Annals and Magazine 

> 

us. -|—The following circular letter, partly printed, partly 
written, which has just come to our knowledge, will, we think, 
somewhat amuse our readers : 

“ BUFFALO SOCIETY OF NATURAL SCIENCES, June 6, 1873. 
“To the Secretary of the ——— Society: Dear Sir,—You are 

hereby notified that a paper entitled “Contributions to a Know: 
edge of North-American MM 

0. 
_theg » Lurycreon 1, Phecasiophora |, 

Penthina 3, Graptolitha 1, Gita 1] occur in the North American 

“Mr. Grote’s paper has been accepted by the Publication Com- 
mittee of this Society for publication in its bulletin. 

ull “Yours respectfully, Leon F, Harvey, 
Corresponding Secretary B. S. N. 8.” 

In characterizing this proceeding on art of one of the 

: ces 
No. 1 of Vol. IIL, containing 192 and xeviii pages, has just appeared, The articles of the number are—on the genus Yucca, by G Engelmann ; on a new genus of Tineide with remarks on 
the fertilization of Yucca, Riley ; new N. American Hymenoptera, 
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B. D. Walsh ; Atmospheric electricity, Wislizenus ; Catalogue 
of earthquakes in 1871, Hayes ; on the occurrence of iron ores in 
Missouri, Gage. 

3. A Dictionary of Science, comprising Astronomy, Chemistry, 

Dynamics, Electricity, Heat, Hydrodynamics, Hy rostatics, 
Light, Magnetism, Mechanics, Meteorology, Pneumatics, Soun 
and Statics, preceded by an essay on the history of the Physical Sci- 
ences. Edited by G. F. Ropwett, F.R.A.S., F.C.8. 694 pp. 8vo, 
with numerous illustrations. (American edition. Philadelphia: 
J. B. Lippincott o.)—A good and convenient dictionary of the 
Physical Sciences, though unequal in the value of its articles. 

4, Physical Geography, by ARrNnoitp Guyot, author of Earth 
: p., 4to, with numerous illustrations (Scribner, 

Armstrong & Co.),—Professor Guyot, one of the best of living 

1t 
with details, The excellent illustrations speak out boldly the 
facts or principles in view, and cover all branches of the science. 

vegetation, etc. The volume should become a text-book in all 
our higher schools. We hope that Prof. Guyot may be enabled 

took part, the vote stood 38 for Steenstrup and 6 for Darwin; at 
the second, in which 46 voted, 35 for Dana, 10 for Darwin, with 

one blank; at the third. 48 voting, 35 for Carpenter, 12 for Dar- 

Win and 1 for Huxley. Whereupon Steenstrup, Dana and Car- 

penter were declared elected correspondents to the Academy.— 

L? Institut, July 9, 1873. 

J 
Tesidence in Hyde Park, near Chicago, on the 20th of June last, 

aged 58 years. Col. Foster’s name became prominent In science 

by his connection with the “Geological Survey of the Copper 
lands of Lake Superior Land District,” in 1850 and 1851, associated 
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with Prof. J. D. Whitney. Two Reports and an atlas embody 
the results of these explorations, the second volum e being devoted 
to the iron region, together with the general geology. This is a 
work of high va value in the development of American eae both 
theoretical and practical. 

. Foster was born at Petersham, Massachusetts, March 4, 

1815, and graduated at Wesleyan University, Middletown. He 
served for a while in the Legislature of his native state. About 

where h i 

The last and most important work of Col. Foster appeared at the 
very moment of his death, entitled “ Pre-historic Races of the 
United States of America,” a notice of which will appear in 
another number. 

ENRY JamES CLARKE, Professor in the Amherst Agricultural 
College, died at Amherst, Mass., on the Ist of July. His labors asa 
zoologist, especially in those departments requiring difficult micro- 
scopic research, had placed him among the two or three first in 
the e country, an given ham a world- wide pepesenous He was for 

embryo eu researches on the turtle are his work. Foremost 
among his several discoveries with the microscope is that of the 
true nature of ee animal of sponges, till then misunderstood, the 
last paper on which subject by him appeared in this Jou rnal for 
December, 1871. He was also the author of a work enti 
Mind in Nature, “based on ae and development in the 
mal kingdom , and containing many of his hare results, with 
illustrations from his own faithful drawings. He was always 
working, and va ot enthusiasm in science, and also a most gemal 
and excellent 
THoMAS sist BuTLER, & ae bets and meteorologist, 

born in Wethersfield, Conn. eS 

meteorology. He was the author of “The Philosophy of the 
Weather” (1856), and of “A concise analytical and logical develop- 
ment of the Atmospheric bla y Hartford, 1870.” He was ¢ oe 

the progress of g eolo oo science in America, as well as in Europe 
and pgs is profoundly indebted, died at Paris on the 29th of 
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ART. XVIIL.—On some results of the Earth's Contraction from 
cooling ; by James D. Dana. Part V, Formation of the 

Continental plateaus and Oceanic depressions. 

V. FoRMATION OF THE CONTINENTAL PLATEAUS AND 
CEANIC DEPRESSIONS. 

In my papers of 1846 and 1847, I attributed the formation 

of the great plateaus, called continents, and of the oceanic 
depressions, to unequal contraction, observing that the oceanic 

crust, by being the later in consolidation, became more de- 
=— through the continued contraction than the already 
m or less-contracting continental crust. The steps in the 

process I propose now to consider, as a means of further eluci- 

dating the subject. 

1. Unequal contraction a fact. | 
_ The fact of unequal contraction is manifest from the inequal- 

; : 5 

€ material of the crust being essentially the same over the 

Mo, kinds of regions, implies an unequal rate of cooling. 

activity, and those ebullition-like movements due to escaping 

vapors, which are inseparable from the fluid condition of rocks 

2. Location of the continental areas. 

_, The areas first to become quiet, and first to cool and consoli- 

date, would have been the shallowest areas, that is, those be- 

Mm. Jour, So1r—Tarrp es Vou. VI, No. 33.—Sept., 1873. 
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neath which the solid nucleus of the globe reached nearest to 
the surface; for this approach to the surface would have been 
favored by the chemical quiet ; and the less depth would have 
insured more rapid cooling. 

The solid state of the interior mass, under the Hopkins’ 
theory, is due to the pressure of the outer portion, this pressure 
being capable of producing an increase of density, and, at some 
depth, that density which belongs to the solid rock ; so that 
downward, either from the plane at this depth, or from some 
level or levels below it, actual solidity would have existed. It 
may be that when exterior solidification, that is, the solidifica- 
tion of the crust, was about to begin, the outer limit of the 
interior solid mass over the solidifying areas was quite up to 

existing. 

3. Nature of the cooling crust, and of the liquid layer of which it 
was formed. 

pie clusions, appealed to effectually by Daubrée,* is the consti- 
ion 

arrive at the following conclusions. 
(a.) The more prominent minerals were the following. (1) 

Some iron-bearing species (bearing also magnesia and lime) of 
the amphibole family, as augite, hornblende; (2) the iron-and- 
magnesia mineral nad wees (or olivine), to which Daubrée, on the 
evidence just referred to, gives great prominence; (3) species of 

*Expériences synthétiques relatives aux Météorites. ochements au% 
quels elles conduisent, tant pour la formation de ces corps planctaires que pour ¢" 
du globe terrestre; par M. Daubrée. Comptes Rendus, Lxii, 1866. 
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rocks: made up of augite and labradorite, with sometimes 

anorthite or oligoclase, often chrysolite, and generally magne- 

tite in disseminated grains, and varying in specific gravity 

mostly between 2°8 and 3:2. : 

The acidic comprise (1) most trachyte and related feldspathic 

rocks, consisting of one or more of the feldspars, oligoclase, 

albite, or orthoclase, with usually a little hornblende and mag- 

netite, and sometimes mica, and not unfrequently free quartz— 

Sp. gr.=25-2-75; (2) syenite, consisting of orthoclase and 

hornblende with quartz—sp. gr.=2°9-3:1; hyposyenite, con- 

sisting of orthoclase and hornblende without quartz—sp. gt. — 

9-3-2 :+ diorite, consisting chiefly of oligoclase or albite with 

hormblende—sp. gr.=2°80-8°1; granite, consisting of ortho- 

mica—sp. gr.=2°6-2°75. 
(c.) These igneous rocks are also conveniently arranged with 

reference to their origin into an dron-bearing and a compara- 

tively tron-free series. 

* Bull. Soc. Geol. de France, II, iv, 1253, 1847. De la Beche has the idea in 

it in his his Geological Researches (1834). Bunsen uses 
it in his memoir on the volcanic rocks of Iceland (Pogg., Ixxxiii, 201, 1851), and 

, 
quartz-bearing rock, as 

it was described from the locality Syene in Egypt, where that kind occurs; ry 

free from quartz 1 ad therefore, call the kind hupeyenite. Syenite is a rock of 

hornblendic series in all its sestaieion relations, it graduating often into hyposy- 

a regions; and it is to make it, as done some German 

thologists, a hornblendic variety of granite. It deserves to stand as a distinct 

species, and it naturally leads off the hornblendic or syenitic series of crystalline 
Tocks, a8 granite Anaa th 1 si a: granitic series. 
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The former include the rocks containing as essential constit- 
uents one or more of the iron-bearing minerals, augite, 
blende and chrysolite, and often also magnetite ; and are divided 
into two groups, the doleritic, containing pyroxene, and the 
syenitic containing hornblende in place of p : 

The latter comprise those mostly (seldom wholly) free from 
these iron-bearing minerals, as the trachytic and granitic kinds. 

(d.) The presence of quartz among the chief constituent min- 
erals of the true crust is not certain. Of the above-mentioned 
rocks, the basic iron-bearing (or doleritic) kinds are far the most 
abundant among acknowledged igneous rocks; and this fact 
seems to indicate that quartz or free silica was not abundant in 
the original liquid rock of the globe. Its absence, which Mr. Hunt 
urges, is seemingly nl grant by the fact that it is present in so 
many trachytes, as well as in syenite and granite, and the related 
rocks. But Hunt is right in holding that in general granite 
and syenite (the quartz-bearing syenite) are undoubtedly meta- 
morphic rocks where not vein-formations, as I know from the 
study of many examples of them in New England; and the 
veins are results of infiltration through heated moisture from 
the rocks adjoining some part of the opened fissures they fi 
These rocks, although common, present therefore no positive 

testimony on the side of the presence of quartz. Mr. Hunt urges, 

in support of his opinion, the experiment of Rose, in whic 

fused quartz on cooling had the low density and other characters 

of the form of silica called opal, and not those of quartz. But 

the evidence is inconclusive, since a laboratory experiment can- 
not inform us what would be the condition of silica on cooling 
from fusion, provided the process of solidification took some 

wholly, in combination, and that the chief feldspars present 
were the lime-and-soda species, labradorite and oligoclase. 
Granite and syenite—common rocks of Archean terranes— 
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are just the rocks that are likely to have been formed over the 

earth’s surface after the action on the crust of the foul atmos- 

pheric vapors that settled upon it as it began to solidify. If 

there were mainly doleritic material and other labradorite mix- 

tures in that crust, the result of the conflict would have been a 

removal of part of the bases and the liberation of silica, making 

free quartz and quartz-bearing rocks. 
ain, the general fact that the doleritic rocks, and even 

most trachytic, contain disseminated grains of uncombined 

oxide of iron in the form of magnetite (Fe,O,) adds to the 

strength of the argument against the general diffusion of quartz, 

seminated magnetite and hornblende; and from this extreme 

there is a shading off in trachytic rocks toward dolerites, 

syenites, or hyposyenites. It should be here understood that 

augite and hornblende are essentially identical in chemical con- 

ifferi izati ornblende has 

bases and silica frequently 1:2} as in the feldspar oligoclase, 

instead of 1:2, as in augite, and this ma be one reason for its 

occurrence by preference in the trachytes, in which oligoclase 

and orthoclase predominate, and that of augite in the olerites, 

in which labradorite is the predominant feldspar. In labrador- 

ite this ratio is 1:14, and in andesine 1:2. Mix 
labradorite and oligoclase, which constitute the base of some 

doleritic rocks (melaphyres, in which the silica constitutes over 

55 per cent), would have 1:2 for this oxygen ratio when the 

proportion of labradorite to oligoclase was . 

Th the first solidified crust 1s 
ie") = oO fl ved 2 B or ® = Lan | ee =) eis} eh ie") aS] oe So é ° =r 

hypersthenite and diabase, which approach ks ete And 

besi es, there are diorite, consisting of hornblende 

or oligoclase, and hyposyenite, consisting of hornblende and 

orthoclase, 
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These iron-bearing kinds of Archzan metamorphic rocks 
much exceed in amount the granitic kinds that are free from 
iron. Moreover, in these Archean formations, the granitic as 
well as the iron-bearing, there are immense beds of iron-ore, as 
seen in New York, Canada, Northern Michigan, Missouri, 

iron age was its earliest. Now since these great iron-ore beds 
are of sedimentary or marsh accumulation (for they occur inter- 
stratified with quartzite, chlorite schist, syenitic schist, and 
other metamorphic rocks), the iron was gathered from the pre- 
existing crust: rocks. They therefore prove that iron was 4 
very common ingredient in the original fused material of the 
surface of the liquid globe. 

(f) We hence have reason for the inference that the 
original fused material contained largely the ingredients of 
the iron-bearing rocks, dolerite, peridotite, diorite, hyposyenite, 
besides trachyte and the balaton kinds; and perhaps in small 
proportions those of the quartziferous trachytes, if not of 
granite and syenite. 

t is not certain, from present knowledge, whether the slow 
made 1 
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4, Change of density and volume in solidification. 

All the rocks above mentioned have a higher density in 

the solid state than when in fusion. According to Delesse,* 

9; diorite, 6 to 8; dolerite and melaphyre, 5 to 7; basalt and 

trachyte 8 to 5 per cent. The difference in volume is thus 

large between a rock in the solid and glass state. As to the 

difference between the glass and liquid states we have no pre- 

earing rocks from the crust, and, therefore, of granite or 

syenite, and the other considerations presented, we may take 8 

per cent as the probable average change of density for the 

earth’s crust between the stony and the liquid states; which 

adjoining would have continued to flow over the solidifying 

area and add to the solidifying material. 

* Bull. Soc. Geol. de France, II, iv, 1380, 1847. Delesse's results agree nearly 
with those of St. Claire Deville. Bischof in 1841 found the volume of basalt in the 

vitreous and crystalline states as 1 to 0°9298; for the same, © the fluid and crys- 

OREO as 1 to 0°8960; and for granite, the corresponding ratios, 1 to 0°8420, 

tIt is to be here noted that the glass and s
tone conditions are distinct molecular 

States o: same substance, the former produced under rapid cooling, 105 69 

under slow; and that common glass will become stone if solidified under @ pro- 

longed cooling process. 
: 

tI am informed that at the Lenox Glass Furnace in Berkshire, Mass., n0 con- 

traction is noticed in the cooling of the glass. 
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Finally, a layer of crust-rock, miles in thickness, would have 
made over the great continental areas. Throughout the 

other portions of the sphere, the surface, whether all liquid or 
in incipient solidification, would have the level of that of the 
continental areas. For the sake of the illustration, suppose 

: probable that the excess has increased even in Cenozoic 
e. 

I find no explanation, in the present state of science, where- 
fore most of the dry land of the globe should have been located 
about the north pole, and of the water about the south. Phy- 
Sicists say that it indicates greater attraction, and therefore 4 
greater density, in the solid material beneath the southern 
ocean. But why the mineral ingredients should have been s0 
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7. The Continents always the continental areas. 

The above-stated effects of contraction lead to the necessary 

conclusion that the oceanic and continental areas were defined 

when the earth’s crust first began to form, if not also still 

earlier, during the progress of its nucleal solidification. It is 

the continental plateaus should have varied greatly in their out- 

ines and outer limits, and perhaps thousands of feet in the 

depth of some portions of the overlying seas; and also that the 

oceans should have varied in the extent of their lands. The 

any characteristics of the continental borders: for example, 

the contrast between the landward and seaward slopes of the 

Mountains, and even of the plications constituting them, the 

* This Journal, II, iii, 381, 1847. 
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es have been chief among the regions of the earth’s crust that 
have used the pent-up force in the contracting sphere to carry 
forward the continental developments. 3 

If this was true of the North American continent, the same in 
principle was law for all continents. 

CONCLUSION. 

I here close this reconsideration of the views brought out in 
my papers of 1847. Of the principles then presented, and 

> 

avoided in my early papers any expression of opinion as to the 
nature of the earth’s interior keene had Hopkins’s argument 
of 1839-1842 in view) and hence there is nothing on this point 

g 
e views on mountain-making now sustained suppose the 

existence, through a large part of geological time, of a thin 
crust, and of liquid rock beneath that crust so as to make its 
oscillation possible, and refers the chief oscillations, whether of 
elevation or of subsidence, to lateral pressure ftom the contrac: 
tion of that crust; and this accords with my former view, 4? 
with that earlier presented by the clear-sighted French geolog}sh 

révost. 
I hold also, as before. that the prevailing position of moun 

tains on the borders of the continents, with the like location of 
* Introduced in Part I, y, 431, and Part II, vi, 12, 13 

opkins, 

he physical and mathematical side. This it has recently had through the writing® 
of Sir William Thomson and others. 
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volcanoes and of the greater earthquakes, is due to the fact that 

the oceanic areas were much the largest, and were the areas of 

greatest subsidence under the continued general contraction of 

Beyond these points there are additions and modifications. In 

addition to admitting the nucleal solidity of the globe, and the 

present partial union of the crust to the nucleus, these include 

like the Alleghanies, are the result of one process of making, or 

monogenetic, and those that are a final result of two or more 

(5.) The principle advocated by LeConte (restricted as indi- 

cated) that plication, shoving along fractures, an crushing are 

6.) That, on the oceanic side of the progressing geosynclinal 

referred to, there has been generally, as the first effect of the 

geosynclinal favoring this disappearance. ‘ ; 

(7.) That the locus of the region of subsidence on a conti- 

nental border was in general alongside of a region of thickly 
s 

the stable area beyond was one source of the catastrophe of 

_ (8) That each ar of plication and mountain-making ended 

in annexing the region upturned, thickened and solidified, to 

the stiffer part of the continental crust, and that consequently 

the geosynclinal that was afterward in progress occupied a 
parallel region more or less outside of the former, either land- 

ward or seaward, and commonly the latter. 
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(9.) The principle adopted from LeConte, that the bottom of 
a geosynclinal becomes weakened, as subsidence and surface 
sedimentary accumulations go forward, through the access of 
heat from below or the rise of the isogeotherms (the change of 
level in a given isothermal plane having been seven miles in 
the Appalachian region), and that this in an important degree 
has made possible the catastrophe in which synclinoria have 
resulted. 

(10.) That, while igneous eruptions and metamorphism have 
each attended the formation of synclinoria, still in cases where 
the plication was greatest the igneous eruptions have been 
least in amount or absent.; and that the most extensive igneous 
eruptions have taken place on continental borders after the 
crust had become too much stiffened to bend freely before the 
lateral pressure. 

11.) That in the upturning and plication attending moun- 
tain-making, the heat from the transformation of the motion 
was sufficient (in connection with other heat from a rise of the 
isogeotherms due to previous surface accumulations) to cause 
metamorphism; and also the pasty fusion which obliterates 

all stratification and gives origin to granite, and which may fill 
cavities or fissures, and so make veins that have all the aspect 
of true igneous ejections; and, as a more extreme effect, it may 
produce, as Mallet says, the degree of fusion which belongs to 
plastic trachyte, and give rise to trachytic and other ejections 
through fissures or volcanic vents. t— 

_ (12.) That the chief source of igneous rock is the plastic layer 
situated beneath the true crust, or the local fire-seas derived 
from that layer. 

The discussion has enlarged beyond its limits in my previous 

Art. XIX.—On a Secondary Spectrum of very large size, with 4 
Construction for Secondary Spectra ; by Prof. O. N. Roop. 

trum is due to the circumstance, that the spacing of the colors 
in the two original spectra is not accurately correspondent, and 
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that its dimensions vary with the amount of the disproportion- 
ality of the original constituents. Sir David Brewster seems to 
have made the most extended set of experiments on this sub- 
ject, and has given a list of substances, arranged in the order in 
which their spectra differ in this respect. 

is mode of experimenting was quite simple, consisting 

g 

ary spectrum can also sometimes be observed as a defect in 
telescopic or microscopic lenses; here also we have the green 

and purple fringes, but as in the other case, the phenomenon 1s 
quite inconspicuous, and is easily overlooked by those to whom 
it is for the first time presented. 

I have recently found it possible, by a proceeding of a differ- 
ent kind, to produce secondary spectra whose size is quite 
gigantic as compared with those just mentioned, and which dis- 
play the fixed lines with a distinctness that allows the study of 
their peculiar construction by ordinary spectroscopic methods. 
The essential condition for the production of a large secondary 
spectrum is a large difference in the spacing of the colors of the 

two primary constituents, and the largest secondary spectrum 
observed by Brewster was that furnished by a prism of sul- 

phuric acid in combination with one of oil of cassia, these sub- 

stances standing at the opposite extremes of his table. A vastly 
greater difference is, however, obtained, if we employ as one of 

the constituents the spectrum furnished by oil of cassia, bisul- 

phide of carbon, or even flint glass, the other being the normal 

spectrum obtained by the use of a diffraction grating. Here we 

approach very nearly, if we do not actually realize, the maxi- 
mum difference of spacing that is attainable in the present state 

of optical science, and hence give to the secondary spectrum Its 
maximum dimensions. 

Apparatus, &e.—A spectroscope provided with collimating 

and observin telescopes was employed ; it was provided wit 
a flat circular brass plate seven inches in diameter, which sup- 

d the prism and the grating; the vertical axis around 

Peed David Brewster’s Treatise on New Philosophical Instruments, p. 354: see 
his work on Optics. 



174 O. N. Rood on a Secondary Spectrum. 

with its aid the distances between the lines in the original, or 
in the secondary spectra, were measured. The collimating 
telescope was arranged so that its optical axis could be directed 
across any desired portion of the supporting brass plate. 
these parts were capable of being independently leveled. 

In the experiments described in this paper only two prisms 
~ were used, their angles being approximately 60° ; one was made 
of ordinary flint glass, the other was filled with bisulphide of 

bon. Mr. Rutherfurd kindly supplied me with two of his 

superb diffraction gratings ; both were ruled on glass, the finer, 
No. 1, having 6480 lines to the inch, while the other, No. 2, in 
the same space contained 4820. The equality of the intervals 
between the lines was equal, if not superior, to that in the grat- 
ings of Nobert which have come under my observation ; the 
spectra were brilliant. 

The lines of the solar spectrum are not adapted for the study 
of the arrangement of the colors of the secondary spectrum, 
owing to its peculiar structure, consisting as it does of a spec: 
trum bent back or folded on itself and in some portions very 
much contracted; the identification of solar lines becomes, hence, 
all but impossible in the majority of cases. Accordingly I se- 
lected a number of chemical lines of easy identification, which 
in point of fact proved to answer quite well. They were as 
follows: the potassium line at the extreme red end of the spec: 
trum (Ka), the red lithium line (Li), the red hydrogen line (Ha), 
the sodium line (Na), the thalium line (Th), the blue hydrogen 
line (Hf), and in some cases the violet hydrogen line (Hy 
For the most refrangible portion of the spectrum I employed 
two mercury lines, viz: the final line, which is somewhat less 
refrangible than the solar line H, and which, is marked by Hug: 
gins with the number 5158; also the line next but one to th 
4775, Huggins. This last line is a little less refrangible than 

the violet hydrogen line (Hy), and is far more brilliant. These: 
lines I have indicated in the spectra given below by the symbols 
Hgt and Hg’. The most fehetantte of the caesium and ru- 
bidium lines were also sometimes employed to divide up, for 
purposes of measurement, the rather extensive tracts in the biué 
and violet portions. The potassium line was best obtained | i 
a flame of common illuminating gas somewhat under-fed wit 
oxygen, so as to avoid danger of fusing the platinum wire; the 
salt selected was the nitrate. The hydrogen lines were from 
spectral tube containing the rarefied gas, the thalium line from 

a mixture of the sulphate of thalium with carbonate of sod®, 
which ensured the necessary presence of the line due to the lat- 
ter. The mercury lines were generated by the aid of platinum 
and mercury electrodes, in connexion with an induction coil and 
Leyden jar. All these lines were plainly visible in both the 
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primary spectra ; in the secondary spectra, also, sometimes all 

were present, though usually the potassium line was too faint 

to admit of accurate measurement, and sometimes this was the 

case with the violet hydrogen line. 

Mode of experimenting.—Light from the slit was rendered 

parallel by the collimator and fell upon the prism, which was 

placed in the position of minimum deviation for the Na line; 

emerging from this, it fell upon the grating, which was also 

arranged at its position of minimum of deviation for the same 

ine. The vertical axis of the observing telescope was placed 
directly under the grating, prism and grating being arranged in 
the sense of balancing each other's action. With the aid of the 
chemical lines above enumerated and the micrometer eye-piece, 

a map of the secondary spectrum was then noted down, an 
afterward by two distinct processes, maps of the two primary 

spectra were obtained, the prism and the grating, as_before, 

being in the position of minimum deviation for the Na line. 

furnishes correctly, not only the order and direction in whic 
the lines are disposed, but also their actual distances apart. If 

: and perfect achromatism attain 

“ A sa If, sag the other hand, we reduce one of 

“ yee original spectra to a point, and as 

Na Y before complete the construction, a real 

Hg resultant spectrum will be found on the 

* on line AB, correct in 1 g an of 

HB half the size of the actual physical resul- 

Na tant spectrum (which in this case is the 

a He remaining original spectrum), and so on 

B for all pe cases; or in general, if S= 

ay x, the length of the physical resultant or 

secondary spectrum, or the jen h of 

any portion of it, and g: = the corresponding length of the 

Same spectrum as constructed, then S 35 : 

Seale, the resultant or secondary spectrum in the construction 
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will always be half the size of the actual physical spectrum 
which it represents. It is evident that the construction is inde- 
pendent of the relative position of the lines representing the 
two primary spectra, demanding only that they should be repre- 
sented by straight parallel lines. 

It is not actually necessary to go through the labor of execut- 
ing the projections on paper, as a far more accurate result can 
otherwise be obtained. t on inspecting the construction, fig. 
1, or one with dissimilar primary spectra, it at once becomes 
evident that the distance of any two lines apart in the secondary 
spectrum (on the line AB), will be equal to one-half the differ- 
ence between the corresponding distances in the primary con- 

v1 
stituents, or ee cm We 

and hence in the actual or physical secondary spectrum we 
shall have w=—l, 

positive, those to the left negative. 

Eaxperiments.—Three principal cases arise: 1st, where the op- 
posing spectra are of equal or nearly equal lengths ; 2d, where 

rismatic spectrum is the longer of the two. I give below for 
these cases the measurement made on the two primary § 
and on the actual physical secondary spectrum, adding for each 
of these cases the results obtained from the construction, which, 
for a reason hereafter to be mentioned, are generally somewhat 
more correct than those obtained with the telescope. 

ist Cask. 

Spectrum from funt glass prism of 60°. 

Ka Ha Na Th Hp. gt oy Hg 
Pao t 0.1.48 1 Ser bt [00 1 (4s 1 eo 

Spectrum of 1st order, grating No. 2. 

t 

Me ny He a a a 
[4°75 | 2 | 6-45 | 645 | 71 | o-75 | 1°85 | 125 | 
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Actual a seed spectrum due to 8 eas im ns a 

Th 4g Hg? Hy 
Fok f: 13 ay Piet BAU “11-05 12°75 wie 

Secondary spectrum from construction. 

Th HG Na Hg® Hy Ha Li Hg’ Ka 

| 25 [1-25 | 22 | ‘1 [165 | 95 | 3°25 | 4°75 | 

The magnifying power of the observing telescope was about 
12 diameters. 

2d CASE. 

oe from bisulphide of carbon min of 60°. 

Ha Na Th He Hg* Hg 
1 4°6 1 8 | 54 | 68 | 8 | 183 | 154: | 

Spectrum from grating No. 1, 2d order. 

=a pS Th Ha Li Ka 
OB | 084 8%) 06 4IbBs (CaF felted 

Actual secondary spectrum due to the above. 

He Th Na Hg? Ha Li 

Lge BET ot 68 2 

Secondary spectrum from construction. 

Hp Th Na Hg? Ha Li Hg" Ka 
eo ieee 

The magnifying ai of the observing telescope was about 

five ay a half diameters 
3d CASE. 

Spectrum from bisulphide of carbon prism, 60°. 

sh Ue Hg® Hg" 
[101 | 2 | 11-35 | 13°45 | 176 | 28°35 | 33°85 | 

peer eit — No. ed 1st yee 

Hg! Heg® 
Ka 

| 76 | o78 | 9°5 )10°7 MY 19-95 1 0-85 | 1 

Actual secondary spectrum from the above. 

ie. te. EM Oe ab 
| 10.1 8. fle] 27. oP 

(The same repeated.) 

Na Ha Li 

OY be Same be aftr | 
Secondary specurum from — 

Na Ha Li Th Hg 

| 1:9 664.60 4 et) a8 9 17°77 | F 2005 | 
Am. Jour. iaciions aes Vou. VI, No. 33.—Sept., 1 
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The magnifying power of the observing telescope was about 

12 diameters. 

edge of the prism being vertical, the diffraction grating 1s 10 

be revolved in its own plane, somewhat, so that its lines shall no 

2. longer be vertical. This proceeding 

y oF reduces the secondary spectrum te a line, 

‘ and upon viewing it with the naked eye 

or with the observing telescope, it will 

B be found to be curved, and upon slightly 

oo rotating the grating or prism around their 

0 vertical axes, will run through all th 

changes that under the circumstances 

eee: are possible, as is roughly indicated 10 

B vy fig. 2. From this figure it will be seen, 

s oR that we must regard as a true secondary 

8 ™ spectrum a resultant spectrum in whic 

Vv any two, even closely adjacent lines, are 

united; even although the actual unio? 

Application of’ the construction to the secondary spectrum pr? 
uced by two prisms.—Although it has been shown that th 

construction above given applies to the case of a prism pat 
next the collimating telescope when balanced by a diffraction 

grating placed next to the observing telescope, it by no - ee 
immediately follows that, by reversi .g¢ their respective positions, 
results would be obtained which could be accurately predicted 
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indifferent. To determine the amount of the difference due to 

an exchange of the position of the prism and grating, I made a 

few experiments which may now be detailed. : 

and the secondary spectrum A was obtained. The whole 

apparatus was then re-arranged, and the same experiment re- 

peated, with the result given in B. 

Na Th Li HB Hg* 
A Pie | 8 Yo yee ae 

Wy ee ae Li HB Hig* 
B lo 4 es | 88°] 748 | ITT | 

_ On comparing these secondary spectra with those obtained 
in the 3d case, it will be seen that the differences are not larger 

taan the necessary errors of observation, except 1n the distance 

between Hf and Hg*, where the difference is about twice as 
great as it otherwise ought to be. A second perfectly similar 

experiment was now made with flint glass prism and grating 

No. 2, with the result given in C. 

Th He Na 3 Ha Li Hg! 
gare ie Bo: ak a Se o-95 | 1°75 | 11 | 285 | 

On comparing this secondary spectrum with that obtained in 

errors, and that hence the above construction, practically, ap- 

plies to the secondary spectrum furnished by #vo prisms of dif- 

ferent materials, 
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not pushed far enough to give results of much interest in this 
connection. 

Columbia College, July 11th, 1873. 

Art. XX.—Notes on the Corundum of North ‘Carolina, corgia, 

and Montana, with a description of the Gem variety of the Co- 
rundum from these localities ; by J. LAWRENCE SMITH, Louis- 

ville 

Tue corundum formations in North Carolina and Georg’ 
are the second in importance in the United States that have 

been brought to my notice; and the one in North Carolina 18 

by far the most interesting in this country, and perhaps of an, f 
yet known, in the extent of the formation, the distribution © 

the corundum, and the purity of the mineral. ‘ 
This mineral was first discovered in North Carolina in 1846 

—about the time I was engaged in developing the geology 
emery in Asia Minor and the Grecian Archipelago; and _ 
communicating to American geologists my discoveries 12 a 
tion to the associate minerals of the emery in Asia Minor, 
directing them to search for the same in connection with the 
corundum found in different parts of America, the same a 
ciates were discovered in connection with the North Carolina 
corundum as well as that from other localities. 
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At this time there had been discovered but one detached 

block, but no other specimen could be found in that local- 

ity; There the matter rested until 1866, when ©. D. Smith 

(to whom I am indebted for valuable information contained in 

pounds. There is a difference in the cleavage and the associate 

minerals at different localities. 
_ In the development in North Carolina the corundum occurs 

in chrysolite or serpentine rocks, and outside of serpentine 1t 

has not been found. These chrysolite rocks belong to a regu 

lar system of dikes, which have been traversed for the distance 

of about one hundred and ninety miles. This system of dikes 

lies on the northwest side of the Blue Ridge, and has a strike 

parallel to the main mass of the ridge, and has an average dis- 

tance from the summit of the ridge of about ten miles. It con- 

tinues this strike to the head of the Little Tennessee River, say 

from Mitchell to Macon County, one hundred and thirty miles. 

Here the ridge curves around the head of the Tennessee and 

falls back about ten miles to the northwest. In conformity 

with this elbow in the ridge, the disturbing force shifts to the 

northwest and re-appears at Buck’s Creek, having the same rel- 

Which bears rose-colored garnets, cyanite, an Py 
its shifting to the right % occurs in hornblendic beds and 

gneiss. At Buck Creek and thence southwestward the horn- 
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blende beds assume very large proportions, and instead of com- 

mon feldspar have in them albite, making an albitic syenite. 
At Buck Creek (which is named Cullakenih) the chrysolite 
covers an area of about three hundred and fifty acres. One or 
two observers have fallen into the error of confounding the two 
dike systems, whereas they have no connection whatever. Ac- 
cording to them the northern system cuts through the Blue 
Ridge at rightangles, and then turns back on the opposite side 
of the ridge. Now there are no such phenomena connect 
with these outcrops. They evidently belong to separate sys- 
tems. The outcrops along the northern system occur at inter- 
vals ranging from one to fifteen miles. The belt or zone along 
which these outcrops occur never exceeds four miles in width 
on the northern side of the ridge. On the opposite side the 
system is not so well defined, and the outcrops are rarer. 
Upon these serpentine beds there exists chalcedon , chro- 

mite on some of them, chlorite, tale, steatite, anthophyllite, 
tourmaline, emerylite, epidote on some of them, zoisite, and 
albite, with occasionally asbestus and picrolite, as also actinolite 

and tremolite. e corundum at some places seems to occur 

mostly in ripidolite in fissures of the serpentine. At Cullakenih 
um with its immediate associates is in chlorite, eX 

cept the red variety, which is in zoisite, containing a minute 
quantity of chrome. 

Throughout all the range of rocks for the great extent re 
ferred to, corundum forms a geognostic mark of this chrysolite- 

rock, just as it does of the calcareous rock bearing corun um 
described by me in Asia Minor. They belong to the same 
geological epoch, and overlie the gneiss. 

e closest investigation shows that the chrysolite in North 
Carolina takes the place of cale-rock in Asia Minor; that these 

directly the Ree rocks; and both of them are also ident 
cal geologica 

s. In all cases, however, the masses of corundum give 
evidence of having been formed by a process of segregatiom 
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matic, affording the finest perfect crystals yet seen, from which 

M. Dufrenoy made his last study of the crystallography of this 

mineral; and the emery is associated with calcareous rock over- 

lying gneiss.) The Kulah emery from the same part of the 

world is equally in calcareous rock, and has very little chlori- 

ee is 
oritoid 

is caleareous, that in Chester, Mass., has hornblendic gneiss im- 

mediately on one side of the vein, and is accompanied with a 

large amount of magnetic oxide of iron. Tourmaline also 

abounds in this corundum, and like the Asiatic variety 1t con- 

a single six-sided pyramid, whose summit is terminated by 

rather an uneven and somewhat undefined hexagonal plane. 

The smaller crystal is a regular hexagonal
 prism, well terminated 

at one of its extremities, the other being drusy and incomplete. 

The general color of this crystal is a grayish-blue, though there 

are spots, particularly near the an les, where it 1s of a pale 

sapphire tint. Its greatest breadth is six inches, and its length 

over five. Some of the lateral planes are coated in patches with 

a white pearly margarite. 
‘ 

: The smaller crystals are often transparent at their extrem- 

ities. It is, however, in color that the corundum of this ocal- 

ity excels. It is gray, green, rose, rub 

sapphire-blue, and all intermediate shades to colorless. Many 

pieces of the blue and red have been cut and polished, present: 

ing very good characters as gems, without being of the finest 

quality, ; 

ace, This Journal, TH, iv, 109, 175, (1872), in an elaborate memoir “on the Corun- 

um region of North Carolina and Georgia.” 
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Diaspore.—While this mineral is found so abundantly with 
the corundum of Chester, Mass., I have not been able to find it 
with the North Carolina corundum. Several specimens of sup- 
posed diaspore have been submitted to me, but on close exam- 

ination it was found to be colorless cyanite 
Chlorite.—This mineral abounds in this locality, and, as has 

been stated, is the gangue-rock of the corundum; it not only 
surrounds the corundum, but permeates it. ere are several 
varieties, varying in color from a yellowish- -green to a dark- 
green, and differing a little in composition. Two specimens 
om the same locality were composed as follows 

Large plates. Friable. 

Peer Se a EE 27°00 29°15 

Alege. of oSOlY Los SS. 21°60 10°50 

Oeise of Woo, 25) oe Sc. 16°63 23°50 

Magnesia Sire SEO 25°44 
Weaher ses 050 bo oy etuia gt 1 ESRO 10°04 

e . localities is abundant mixed with the associated 
frinicnal Chemical analysis was made of a specimen with 
the following result: 

ORs oi eek eee 32°41 
Alumina 51°31 
HAG ls 10°98 
OT SIREIARIE ce es iG BAN Ts lS 2°43 
8 Sa a Se Re 2°13 

Zoisite.—This mineral occurs in two forms—a black ae 
and a light-green variety. These minerals have been called by 
some Arfverdsonite, but neither of them have the composition 
of that mineral. Their compositions were as follows: 

Lake Geneva. Black variety. 

9 4 Mek A Pea SS 45°70 43°5 5°90 
Alenia so 6 gonb0 24-01 27°72 13°34 
a of ivonicc.2 2: 4°56 2°61 11°46 

13°44 21°00 19°20 
Proareliaas ne ee 8:03 2°40 pote 

i ad wnin sale gad gic 2°91 3-08 3°39 
Wat 60 oe 66 
Oxide. of chrome___-_-. 52 in gh a--- 

The green variety has a very pale chrome-green color; for 
comparison the analysis of a similar specimen from Lake 
Geneva is annexed. 
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Andesite.—This mineral occurs mostly in a granular form. 

Its composition is— 

epee er Es SA ei Pe ea ce eae ee 64°12 

iehdina 2280 a Oe aes 24°20 

baa be See Pa Se eee 9°28 

ia) fosart Ree ee 2°80 

Geile of mons c ihc AG MEST 14 

The other minerals associated with this emery formation are 

magnetic oxide of 1 chrome iron ile, asbestus, talc, 
gnet ron, , rutile 

actinolite, black tourmaline, chalcedony, anthophyllite, spinel, 

albite and picrolite. 

On the existence of the Ruby and Sapphire in North Carolina 

and Montana Territory. 

_ The corundum locality that I have described in North Caro- 

lina furnishes masses of corundum from which small pieces can 

ound to consist principally of corundum ; they were like the 

rolled pebbles from the ruby localities in the Kast Indies, each 

one being a little crystal in itself, 
more or less abraded on the 

region of this territory on these bars considerable gold is found, 

it having been brought down the river and lodged there, an 

the bars are now being worked for the gold. The corundum 1s 
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found scattered through the gravel (which is about five feet 
deep), and upon the bed-rock. Occasionally they are found in 
the gravel and upon the bed-rock in the gulches from forty to 
sixty feet below the surface, but it is very rare in such locali- 
ties. It is most abundant upon the Eldorado bar situated on 
the Missouri River about sixteen miles from Helena; one man 
could collect on this bar from one to two pounds per day. 

I have had some of the stones cut, and among them one 
very perfect stone of three and a half carats, and of good green 
color, almost equal to the best oriental emerald. 
My opinion is that this locality is a far more reliable source 

for the gem variety of corundum than any other in the United 
States I have yet examined. 

Art. XX1.—The Geology of the Bosphorus. 

of the rocks of the Bosphorus, made in company with Mr. W. 
Forbes, Instructor in Mathematics in Robert College.—GEORGE 
WasHeBourn. | 

[Tux following notes are the result of a careful inane 
he B A 

THE straits of the Bosphorus conduct the waters of the Black 
Sea into the Sea of Marmora. The general direction of the 
stream is from N.E. to SW. Its length is about eighteen 
miles and its average width about one mile. Its depth is about 
the same as the height of its banks, which rise abruptly from 

its shores from two hundred to six hundred feet. These banks 
are broken by narrow valleys and steep gorges at right angles 
to the course of the Bosphorus. This broken, hilly country 
extends inland for many miles on both sides of the straits. 

The general character of the rocks is the same on both sides, 
but changes suddenly near Kavak, about six miles from the 
Black Sea, and again in the midst of old Stamboul at the mouth 
of the Marmora. The bleak and barren rocks above Kava 
are such as might be seen if a passage were cloven through Mt. 
Vesuvius, and this volcanic region extends, with irregular 
boundaries, about six miles east and about fourteen miles west 
of the Bosphorus. Below Kavak, as far as the Sea of Marmor, 
there are stratified rocks of the Paleozoic age, which extend 10- 
land about sixteen miles on the European shore, and about 
twenty-five miles on the Asiatic. They are bounded on the 
former by Tertiary strata, and on the latter by Cretaceous. 

_ Lhe Paleozoie rocks.—These rocks were formerly called Silu- 
rian. M. Roemer afterward claimed that they were ize Ue 
vonian. Tchihatcheff in his work on Asia Minor, Dr. bdullah 
Bey in various articles in German scientific journals, and Mr. 
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fossils have been found which are rather characteristic of the 

per Silurian period, and the rich deposits which have been 

discovered by Mr. Forbes and myself at Hissar and Baltali- 

man appear to belong chiefly to this earlier formation, although 

they contain fossils usually considered as Devonian. 
t seems probable, upon the whole, that in this vicinity there 

was no clearly marked separation between the Upper Silurian 

“The fossils and rocks of the Bosphorus have a remarkable 

resemblance to the Silurian deposits of Bohemia.” Tchihatcheff 

notices that he has a specimen from Caudlijah upon whic 

are found a Devonian brachiopod (Chonetes sarcinulata) and 
a Silurian trilobite (Phacops longicaudatus). We have ourselves 

a single specimen three inches square found at Baltaliman, 

which exhibits a perfect pygidium of Phacops longicaudatus, a 

Pi lewrodyctium problematicum and a Spirifer subspecrosus. These 
admissions of Abdullah Bey, de Verneuil and T’chihatcheff, and 

these facts, certainly confirm the views exp above as to 

the age of the rocks of the Bosphorus. Another fact of at least 

negative value is that no trace of fish and no sufficient evidence 
of the existence of plants has ever been found in these rocks, 

h of which might be expected in the Devonian perio’. 

he principal rocks found in this formation are sandstones, 

shales, and limestones, with more or less quartz either in veins 
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or in isolated blocks. The sandstones are of every variety, 
sometimes passing into true conglomerates, sometimes of a fine 
close grain, and with colors about equally varied, gray, yellow, 
and red predominating. The shales also vary in quality an 
color, some of them very nearly approaching slates, while others 
are marlites resembling some of those of the Tertiary period. 
All the soil which covers our hills, and is washed down to fill 

rarely used either for building or for lime, and consequently 
they are seldom found in the great quarries. The deposits on 
the Asiatic shore are more extended than on the Huropean. 
On the Asiatic shore fossils are abundant in the Giants Moun- 

tain, where they generally have a bright red color owing to the 
presence of oxide of iron. From Beicos, near the foot of the 
mountain, down to Caudilli they are found everywhere along 
the shores and on the hills, but especially at Caudlijah and 
Geukson. The hill between Caudlijah and Kurfess, which 18 
crowned by a beautiful grove of stone-pines and covered by an 
old Turkish cemetery, is made up of fossiliferous rock, and has 
furnished most of the specimens of Tchihatcheff and Abdullah 
Bey At Geukson the best specimens came from a poll 
about two miles back from the Bosphorus, where the Sultan has 
cut through a new road to his farm. 

Between Caudilli and Scutari we have found nothing except 
on heights near Bulgurlu and on the road to Alem-dagh. 

On the European shore fossils are found on the extreme 

state. At Yeni Kusi, Stenia, Emirghian, and in the main valley 
of Baltaliman we have found nothing near the shore and only 
here and there one on the hills, although these villages ar 
opposite the rich deposits of Caudlijah. 

~ 
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a Lo 
the garden of the Sultan’s brother-in-law, which contained rich 

deposits. 
About two hundred feet higher than this garden and nearer 

the Bosphorus we found another Turkish garden, where the 

underlying rock was broken up last year to the depth of four 

eet, and this proved to be a garden of trilobites. hile the 

work was going on we visited this place as often as the ugliness 

of the keeper could be mollified by a reasonable backsheesh, 

but the work was soon done, the vineyard planted, the melons 

growing and the trilobites buried. 
he Turkish cemetery in front of Robert College contains 

rocks which furnish many fossils, but they are poorly pre- 

served. At Arnaoutkuei there are old quarries, which furnis ed 

former explorers with most of their specimens an which are 

still full of fossils. No other deposits of any importance are 

known to exist on this side of the Bosphorus, though others 

may yet be found. At Kartal and Pendik, on the Sea of Mar- 

mora, the fossils are abundant and do not differ essentially 

tes are common, but of different genera from those found 

upon the hill above. From the latter we have specimens of 

hus, Ch 

haps others. From Baltaliman, we have a great variety of the 

Phacops, Conocephalus, Homalonotus, including three 

site side of the Bosphorus, we have found specimens of the 

Homalonotus of a size —several of the Piiasdonohas Ger- 

vilei, of which we have found no trace anywhere else. This 

men found in Normandy, and that it is doubtful whether the 

small fragment found by Abdullah Bey really belongs to this 
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remarkable species. The three specimens found by us at Geuk- 
son are fully equal to the one given in his plate. 

Almost all the fossils of this part of the Geukson Valley are 
very large and peculiar to the locality. The Spirier exists 
everywhere, especially the Spirifer subspeciosus. The same 
may be said of the several varieties of Plewrodyctium especially 
the problematicum and Constantenopolitanum ; also of several 
species of Oyathophyllum. Many varieties of Orthoceras and 
Trochoceras are found at Arnaoutkuei and Caudlijah ; a few at 

' Baltaliman and Geukson. We have found in all ten or twelve 
species, the names of most of which we do not know, but 
among them is the Zrochoceras Barrandei of de Vernueil, which 
is probably a misnomer; it is probably a Lituites. The species 
of Orthis are found in all the localities, but most sbupaas 

in abundance; at Baltaliman it is hardly found at all. The 
Pterinea elegans also is common at Caudlijah and Geukson, but 
is not found at Baltaliman. Rhynconella, Strophomena and 
Chonetes and species of other genera abound in various locali- 
ties. Crinoids and corals of many kinds, and some of them of 
great beauty, occur at all the points mentioned. Should we 
have the good fortune to receive a visit from some thoroughly 
competent paleontologist, we shall submit the Robert College 
collection to his consideration and publish a full catalogue of 
our specimens. At present there are many which we cannot 
determine. 

vast collections of conglomerate of every kind of coarseness; 
often composed of masses of black doleritie porphyry with other 
forms of rock which are very difficult to determine. These 
are often regularly stratified, but in other localities in immense 
masses, broken only by irregular fractures. | | 

.s there is no visible crater from whick all these rocks could 
have been thrown out, nor indeed anything which looks like 4 
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crater of eruption, we must suppose that this crater is now 

hidden beneath the waters of the Black Sea, possibly at some 

little distance from the shore. It is certain that these volcanic 

rocks extend out under the sea, to some distance, and there 1s 

nothing in the nature of the case to make it improbable that 

there was once a vast volcano there, which vomited out all the 

eruptive rocks on both sides of the Bosphorus as far down as 

s. 
he only historical evidence upon the subject is the tradition 

of the Cyanean rocks or the Symplegades. There are certain 

the Bosphorus, about twenty stadia apart, one near the Euro- 
pean and one near the Asiatic shore. The rocks now called 

the main land within a short period of time. Their geological 

composition is exactly similar to the nearest point of the coast 
which is only fifty feet distant, and is connected with the island 

y a continuous ledge of rock, with deep water on either side, 
but 

e 

this passage through the rocks. If Strabo ever saw the islands 

of which he speaks, which is doubtful, they have since disap- 

sole either worn away by the sea or sunk beneath its waters. 

omer, in the Odyssey, says of these rocks: ‘These then are 

ofty rocks, and near them the vast wave of apoienie: re- 
ere 

destructive fire take away planks of ships and bodies of men 

together. Ake Argo a: ete. Heat passage, I think it 

se | be inferred that the Cyanean rocks were active volcanoes, 

and that at least the tradition of such voleanic islands was 

current in the time of Homer. What is said of the birds con- 

mms the idea, for it can hardly be imagined that birds could 

be caught by the islands coming together though they might 

by volcanic eruption. ; 



192 Geology of the Bosphorus. 

It is possible then that the volcanic remains at the mouth of 

the Bosphorus belong to the present geological period, that the 

centers of eruption were already surrounded by the sea in the 

time of Strabo, and that they have since sunk below the sur- 

face. ‘This seems to me, on the whole, the most plausible 

theory in regard to the Symplegades. They were volcanic cra- 

ters that made the passage into the Black Sea extremely dan- 

gerous, and sometimes, perhaps, filled up the channel by their 

eruptions, thus giving rise before historic times to this well 

dike of beautiful dioritic porphyry more than 200 feet wide, 
which can be traced for at least half a mile, although there are 
generally stratified rocks above it, which have been modified 
texture, twisted and rolled back by this eruption. Smaller 
dikes appear at other points at Bebek, so that it is not improb- 

decomposed much more rapidly t 
it, and in different localities it may be seen in every stage ° 

strata lying directly against the porphyry. . 
It is an interesting fact in cicsaemis that the Le 

n 
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action, has enjoyed since historic times a long immunity from 
earthquakes. Many earthquakes have been recorded in Con- 

c 
ness and desolation, on the other the luxuriant and picturesque 
scenery which has made the Bosphorus so famous. The local- 

glomerates, and variously-colored clays and earths. The metal- 
liferous rocks 

furnish pyrites of iron, and arsenic, and are decidedly 

opposite Sariya, but higher up in the eruptive rocks, or where 
these meet i we n : 

everywhere, but there is no trace of copper below Sariya until 
Wwe come to the Prince’s Islands in the Sea of Mermora. 

The origin of the Bosphorus.—It is evident, from the facts 
already stated, that what now constitutes the Paleozoic zone of 
le 2 Sen a territory of about 700 square miles, rose 

as asingle island. For ages it continued to be so. It was not 
until the close of the Tertiary period that it was united to the 
Continent of Europe, although it was probably during the Cre- 
Ceous epoch that it became a part of Asia. Until its union 
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at from 80 to 300 feet below the level of the latter. The forma- 

tion of the Thracian peninsula cut off the Black Sea from 

the Mediterranean, and it had to seek some outlet. Before this 

time the succession of local eruptions mentioned above had 

line. The only thing which makes the problem a difficult one 
Seana at the northern 

extremity of the straits. The channel of the Bosphorus passes 

through this a distance of more than four miles. How was 

this part of the channel formed? If we knew the age to which 

this domain belongs, we might answer this question. As it is, 

Art. XXIL—Ezplorations of 1872: U. S. Geological Survey of 

the Territories, under Dr. F. V. Hayden ; Snake River Division.* 

the main front ridge of the Wahsatch range consisting of an 

face by subordinate folds, which would be apt to confuse one 

who passed hastily over them. Except where portions of 

1. Gray and drab limestones, largely siliceous 3000 ft. Carboniferous: 

2. inous quartzites to 2500 “ Devonian? 

; i gray magnesian limestones, part pebbly 1900 to 2000 “ ) Upper? and 
4, Gray calcareous shales “1000 to 1200 “ t Lower Silurian. 

5. White and ferruginous quartzite, base pebbly 1500 “ Potsdam. 

From discoveries made farther north, it became evident that 

at least the lower part of the limestones of No. 3, together with 

* This notice has been prepared for this place by Prof. Frank H. Bradley, 

Geologist of the Expedition in the Snake River Division. 



ee ee ee Ie ee ee eke _s 

Geological Survey of the Territories in 1872. 195 

_. the whole of No. 4, must belong to the Quebec Group. 
er part of No. 3 may possibly represent the Upper 

Silurian, since the characteristic Niagara coral, Halysites catenu- 
latus, was obtained by Dr. Hayden, in 1871, in Box Elder 
Cafion, about 25 miles north of Ogden, from a bed of limestone 
which appears to belong to this member of the section. The 
quartzites of No. 2 give no indication as to their age, but are 
referred to the Devonian merely on account of their relative 
position. The Carboniferous limestones of No. 1 are in some 
places quite fossiliferous, though mostly not so. On a_ hasty 
trip to the mining districts of Little Cottonwood Caiion, 

levels, though only three are prominent along most of the bor- 

€r of the basin, run above Malade City ; and the uppermost 

one apparently coincides so nearly with the summit of the 

divide as to leave one in doubt whether or not there was 
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the stream. 
On reaching the Port Neuf, we first encounter the volcanic 

rocks which have filled the great plains of the Snake River 

Basin. The valley of the Port Neuf is floored with basalt, 

which escaped from one or more old craters near the bend 0 

ally flowed. 
‘As we reach the plains, we find them underlaid by from three 

to five layers of basalt separated by beds of sand and gravel, 
showing as many repetitions of the voleanie eruptions, occur 
ring after long intervals, during which intervals the mountaip 

streams brought down and. distributed widely over the plains 

immense amounts of well-rounded pebbles nef 
ainly of quartzites, limestones and metamorphic rocks, but 

including also some of the lavas themselves. Upheaval has 

gone on here until a very recent period ; since upturned porphy- 
ries and basalts, interlaminated with Pliocene sandstones and 

limestones, occur at many points along the foot-hills bordering 
the plains; but such disturbance seems to have now nearly 

or entirely ceased. a 
Reaching Fort Hall on July 38d, wagons were “ turned 10, 

a pack train was outfitted, fresh supplies were secured, and the 
party started again, on the 12th, across the broad lava plains . 

the northward, leaving for a time the Paleozoic rocks whic 
form the mountain ranges and which are overlaid (unconforma- 
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cones were found, standing the river bottoms within 

walls of basalt which bound the immediate valley of the present 

stream, and so evidently of comparatively modern date. The 

evidently came from one of the beds of river ‘gravel under the 

basalt, through which the eruption took place. 
The Sand Hill Mts. were visited, and gave some evidence of 

having been once a volcanic crater, though the bounding walls 

are.now so much broken down as to make their original cont- 

nuity somewhat doubtful 

In approaching the Teton Mts., the basalts, which are, 1n 

some parts, cut up by cafions 700 feet or more in depth, were 

left behind; and more ancient porphyries formed the foot-hills 

of the range. The axis of the range was found to consist of 

granites, gneisses and schists, overlaid unconformably by from 

fifty to seventy-five feet of compact ferruginous quartzite, soe 

posably of Potsdam age, followed by about 300 feet of partly 

compact, partly shaly, glauconitic sandstone, and about 400 

feet of blue, impure, thin-bedded and partly shaly limestones, 

both belonging to the Quebec Group. These limestones 

yielded a few small Trilobites. They are followed by about 

600 feet of a. heavy-bedded, drab to hight buff, vesicular, mag- 

hesian limestone, containing no fossils except small fragments 

of crinoid stems, but referred with little doubt to the Niagara 

p. This is followed immediately by over 2000 feet of 

compact, gray to drab, Carboniferous limestone, often quite 

~aiie 4 mostly rather barren, though a few beds are rich 

1n fossils, 
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varying from 15° to 80°. No disturbance of the porphyries at 

the foot of the range was observed, which should have given 

evidence of any upheaval of the range continued to modern 
times. 

The Big Teton, named Mt. Hayden by our party, in default 

of any previous specific title, was found, by angular measure- 
ment, from well-determined barometric bases, to be 18,858 feet 
igh. An attempt to carry a mercurial barometer to the sum- 

mit failed of success: the reported reading of a good aneroid, 
“ the highest point attained, indicated an elevation of 18, 
eet. 
The summits of the range are far from being “ snow-covered,” 

as reported ; but huge banks of snow must last through the 
summer, in the various hollows of the mountain; and, in a few 
places, incipient glaciation was observed, though no true glacier 

as found, and probably none exists at the present day. 1n 
former years, however, glaciers of great size formed on these 
flats and in these hollows, and swept down the valleys on either 
side of the range, as is shown by the polished and striated rocks 
in the heads of the valleys, as well as by the numerous large 
and small boulders which line their lower courses. 

Leaving the Tetons, after far too brief an examination to be 
at all satisfactory, though as complete as the general interests 

of the survey would permit, the party turned back to the valley 

This is said to have been at the summit. The writer, who reached only 12,000 
feet, is not prepared to decide whether the summit was reached or not. The de- 
scription of a rude building home oath crest will give the means of deci ing the 

. e 

small pond, along the route of ascent, is said to have been covered with “ twelve 
fifteen feet o: ice.” Snowy ice certainly appeared over a consider- 

able part of it, but looked so rotten that those in advance, on the outwa 
ogy fe it not safe to attempt to cross it; and, on our return, about 4.00 P. ar 

g d E 
m and the writer went down to the of the pond and di out 

cup-fulls of water for drinki arp ears must those have been which heard 

the “h of a creek” which “ must e been twelve dred feet 
beneath the surface of the ” The ratio of statement to fact is not constan| 

to; since an eruption of Giantess Geyser, in the Upper Fire- 
hole Basin, is therein repo: at “two hundred feet or more”; 
writer measurements of that particular eruption, and found it to be 
afew inches less than sixty-three feet. ‘ 
column of water, “ eight feet in diameter,” from an orifice less than two feet 
diameter, is an interesting question in hydraulics! Our author probably er 

a . * . es ° true: ing h } 

¥ 

yet appear how his publishers could allow an article which in so many poin 
plainly contradicts itself to appear in so respectable a ine. 

- 
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of Henry’s Fork, and followed the general course of that stream 

to its source in Henry’s Lake. The central portion of the val- 

ley is constantly floored with basalt, which was finally traced to 

it3 source in Sawtelle’s Peak, which stands on the south side of 

Henry's Lake. The crater of this ancient voleano is still from 

1200 to 1500 feet deep, about a half mile wide and something 

less than a mile and a halflong. The range running west from 

this point appears to consist of volcanic rocks ; and probably a 

row of similar craters will be found along its summit. 

The foot-hills and mountains along the east side of the val- 

ley of Henry’s Fork, after we pass the northern termination of 

the Tetons proper, consist of porphyries and obsidian-sand- 

stones, until we reach the very head of the valley, a little north 

of east from Henry’s Lake, where the same series of limestones 

and quartzites that we saw at the Tetons again appears in the 

divide between the waters of the Snake and those of the Madi- 

son; but, instead of the conformity before observed, the Que- 

bec Group limestones apparently le unconformably over the 

upturned edges of the Potsdam quartzites. Beneath these, 

metamorphic rocks form the face of the ridge to the westward 

and northward. The ridge west of the lake is mainly composed 

of metamorphic limestones with quartz bands, which are sup- 

ag to be of Carboniferous age. These include a sixty foot 

ed of trap, standing conformably between the upturned layers 

of the limestone. 
The divide toward the Madison rises into a rather lofty range, 

whose height was not ascertained, but which must reach at least 

a thousand feet above the average level of the plateau of vol- 

canie rocks which fills the broad depression toward the Tetons. 

In crossing here to the waters of the Missouri, one has the choice 

of three easy passes, all level enough for a horse to cross witha 

buggy, at fall trot, and only one of them at all obstructed by 
timber. Henry’s Lake was found to have an elevation of 6492 

feet; from its southwestern side, Red Rock Pass crosses to the 

head of Beaver Head Fork of the Jefferson, at an elevation of 

7271 feet; from its northern extremity, Reynold’s Pass leads to 

: the lower Madison, with an elevation of 6911 feet ; Tyghee Pass, 

with an elevation of 7068 feet, led our party eastward into the 
basin of the Upper Madison. 

e upper cafion of the Madison shows some grand scenery 

saw the first of the boiling springs which are so abundant in 

this region; and, in a few miles more, the Lower Ge. 

of the Fire-hole Fork was reached, at about 3.00 P. M., of 

August 14th. Dr. Hayden's party had arrived at this appointed 
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rendezvous, from Bozeman, about five hours earlier, a strangely 
close connection for trips.of a month, without communication. 

e geysers of the Fire-hole have been so fully represented 
in this Journal, that it seems best to pass them with but brief 
mention, and that rather upon generalities than upon par- 
ticulars. 

The bedding of the volcanic sandstone which forms the 
mountain boundaries of the basin indicates this as probably the 
site of an old crater of huge dimensions, whose eruptions long 
since ceased, but whose fires still heat the rocks at depths acces- 
sible to the waters which readily permeate these porous strata, 
and which escape in springs of various temperatures up to 200° 
or a fraction above the normal boiling point at this elevation. 

At several points, masses of this voleanic sandstone are found 
perforated by irregular holes, evidently formed by solution of 
the siliceous ingredients in the escaping hot waters. By this 
process, degradation of the hills and enlargement of the basin 
are in progress. On the other hand, the deposition of various 

clumsy branching forms resembling sponges, sometimes in long 
waving fibers, ‘The former kinds are generally either green oF 
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rusty-brown, and are most abundant in pools of comparatively 

moderate temperatures ; while the more slender forms are com- 

monly white, and are most abundant in the rapidly-flowing 

outlets of the hot pools, where they are continually reproduced 

as the channels fill up with newly deposited silica which buries 

the older fibers, so that, in breaking the crust, we frequently 

perature of 180. Very numerous skeletons of Diatoms occur 

in the sediment of even the hottest pools; but no living ones 
were found in springs of much over 100°. 

e process of silicification of wood and other tissues is well 

shown in many cases: all stages of the process may frequently 

be seen in the same pool. 
The eruptions of a few of the larger geysers are accompanied. 

by violent subterranean pulsations, from 70 to 78 per minute: 
while others give no sound, except that of the mere rush and 
splash of the water. 

Neighboring vents exhibit various degrees of sympathy. In 

some cases, a large vent is surrounded by several small ones, 
which are active when it is quiet and quiet when it is active. 

Again, the large and the small may be active together and quiet 

together. Large vents side by side are sometimes in full sym- 

Snake River drainage, and therefore called it Shoshone Lake, 

adopting the Indian name of the Snake. 
_ At the western extremity of the lake, we found the valley of 
its principal tributary occupied by a large number of hot springs, 

ca 
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including several geysers of moderate size. One of these showed 
more plainly than common how dependent the eruptions are 
upon the supply of water. In this, which was called the Minute 

writer, but he is not now prepared to cet present his own 
e n 

should be constantly returned, and the eruption be made con- 
tinuous or dependent upon the will of the exhibitor. 

Shoshone Lake is surrounded by the remnants of an old 
gravel terrace, reaching 112 feet or more above its present level. 
About the mouth of the Geyser Creek, the sand and gravel 
materials of this terrace are more or less firmly cemented into 
conglomerate, porous sandstones and perfect quartzite, by de- 
posits from the hot springs evidently made while the lake 
covered the terrace, the pressure of its waters probably being 

/ j + so 

erosion by the springs has gone on quite extensively, an 
still progressing. Perforated bits of the terrace rocks and of 
the surrounding voleanic sandstone, like those before men 

as occurring in the Firehole Basins, are abundant in the 
crater-like hollows north of the principal springs, which we 
show many sulphur-vents. 
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sembles the outline of a well-filled purse. It is apparently quite 

deep; but its depth was not ascertained. From its eastern 

called Lake Lewis, in memory of Capt. Merriwether Lewis, who 

would otherwise be without memorial in the region which he 

was the first to explore, since “ Lewis's Fork” of the Columbia 

has now reverted to its Indian name of Shoshone or Snake 

above Lake Riddle, or 8024 feet above the sea. 

Moving southward from Mt. Sheridan, the region about the 

ultimate sources of the main Snake was pretty thoroughly 

since leaving Tyghee Pass. and found ourselves among fine- 

value. 

The ultimate source of the main stream of the Snake isa 

about 500 feet, shows a face of quartzite gravel reaching to its 

very summit, where the deposit is just pierced by an outcrop 

of the gray trachytic lavas and A basalt, which form the nu- 

cleus of the ridge. This is one of the highest points in the im- 

mediate neighborhood, being about 8654 feet above the sea ; 

and there was nothing to indicate, with any certainty, 

been the source and course of the large river which 

tributed such immense amounts of gravel. Only the general 

levels imply a southern source and a northward flow. Erosion 

has taken place since on so grand a seale that one 1s compelled 

to consider the deposit very ancient. 
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Between this point and the great valley along the eastern 
front of the Teton range there lies a heavy body of mountains, 
which appears to be the “main range” of the Rocky Mts. at 
this point, if such a thing ecists. At least, it is a part of the 
highest mass connection between the Wind River and Big Horn 
Mts. on the east, which form the northern termination of what is 
the main range further south, and the range west of the Three 
Forks of the Missouri, which there bears the name of Rocky 

ts, and whose continuation really appears to be the main 
range further north, so far as the best maps indicate. This, of 

course, does not coincide with the water-divide, which curves 
far north above Lake Lewis and far south around the heads of 
the Jefferson. 

After an examination of the sources of the tributaries further 
west, the main Snake was again reached, about twelve miles 

from its source, where it is already a large stream with high 
gravel terraces along its banks, and was followed to its junction 
with Lake Fork, where the main party were in camp. ew 
miles above this point stratified rocks were again found, con- 
sisting of Triassic? red shades and sandstones, followed by a 
nearly white limestone, probably of Carboniferous age. These « 
are at one point crossed by a huge bed of basalt, filling what 
had probably been a stream valley through the older rocks 
before the eruption of the volcanic material from some vent 0 
the Red Mt. range. At the upper edge of this belt of basalt 
there is a small basin of hot springs, once of considerable im- 
portance, but now nearly extinct. Other groups were found 

near the mouth of Lake Fork. 
In descending from Lake Lewis, the Lake Fork was found 

falling rapidly through a narrow cafion, whose nearly vertic 
walls in some places reach the height of 700 or 800 feet, while 
not over 400 feet apart at the top. These are all of dark- 
— volcanic rock. 

This pass probably affords the best line of approach to the 
Yellowstone from the southwest. The average grade from Henry’s Fork to the summit is about 54 feet to the mile. 
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t. 

A few miles north of the north end of the lake, the Tetons 

begin to rise from the flat divide of Falls River; and their 

slopes show Silurian and Carboniferous limestones overlying 

the central mass of metamorphic strata, as on the western side 

of the range. The Potsdam quartzite was not seen here, but is 

probably in place. The knobs of the central portion of the 

valley still show some of the volcanic rocks, though these oc- 

_ outlet was found to have been consequent upon the influx into 

the old channel of the sediment-bearing stream escaping from 

that here opens out of the mountains. A small lake, hemmed 

in by the terminal moraines of that ancient glacier, now fills 

the mouth of the valley. A similar lake lies before the valley 

which receives the entire drainage of the western side of the 

principal peaks of the Tetons; but it is not surrounded by any 

conspicuous moraines; and it is questionable whether the more 

ther south, and are surrounded, the first by five and the second 

by three large moraines. 
he Teton range, as seen from the west side of Jackson's 

Lake, is a grand one, rising as a wall to heights varying from 

5000 to 7000 feet above the level of the plain. he sno 

Patches were already on the increase (Sept. 24th,) and occa- 

sionally nae would make the range really snow-covered, 

w hours 

sandstones, probably of Tertiary age, appear ae 
the stream, for a shoe distance ; but no rocks are then visible, 

until the point is reached, about twelve miles up stream, where 
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the hills on either side close in to sharp cafions, 400 feet deep 
by 200 feet wide, with coarse gray sandstone walls. ese 
also are supposed to be of Tertiary age. At the head of the 
basin, a few miles farther on, there are high rugged walls of 
thin-bedded limestones and sandstones, probably of Quebec 
Group age, though possibly capped with Carboniferous. 

The valley of the Gros Ventre, which is the first stream 
south of Buffalo, is narrow, with precipitous slopes on either 
hand, walled near its mouth by Carboniferous limestones and 
sandstones, which are followed above by Triassic (?) red shales 
and sandstones, Jurassic (?) gray and buff magnesian limestones, 
and Tertiary (?) white friable sandstones. A large butte which 
stands on the bank of Snake River, opposite the mouth of the 
Gros Ventre cafion, shows Carboniferous fossiliferous limestones, 

followed below by limestones apparently destitute of fossils, 
which are referred to the Quebee Group, and quartzites which 
are referred to the Potsdam. The southern portion of the butte 
shows only the soft Pliocene whitish sandstones and mars, 
which cover the place where we should naturally look for meta- 
morphic rocks beneath the quartzites ; but, from the strike of the 
upper rocks, it is probable that a metamorphic axis runs across 
here from the Tetons toward, if not to, the metamorphic nucleus 
of the Wind River Mts. A short distance south of this point, 
the metamorphics of the Teton Mts. disappear beneath the 
limestones which come forward from the western slope and 

which now form the mass of the range for several miles. 
The South Gros Ventre Buttes, which stand on the bank of 

the Snake just below the junction of the Gros Ventre, contain 

the last outcrop of voleanic rocks seen in this basin. The up- 
per slopes were not examined, in this neighborhood ; and it 1s 
possible that, at a higher level, these rocks may continue south- 
ward: but the general appearance of the country gave the 1m 
pression that this was their southern limit,—that, before their 

eruption, the drainage of the region flowed northward an 
escaped westward through the broad and deep valley which then 
existed beyond the northern end of the Teton range; that that 
eruption dammed up the waters over Jackson’s Hole, so that 

the Pliocene sandstones and marls were deposited beneath the 
lake thus formed ; and that the southern outlet across the southern 
continuation of the Teton range was subsequently eroded to 1ts 
present level, during the progress of which erosion the terraces 
were formed which are here exhibited on a grand scale. 

At the South Gros Ventre Buttes, the party again divided, 

the main train crossing the Teton Pass to Pierre’s Hole, and 
striking the Snake again where it emerges from the mountains 
about twenty miles from Taylor’s Bridge, while a survey!08 

party followed the river through the so-called Grand Caion- 
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Bechler, topographer; R. Hering, astronomer and meteorolo- 

ist; Dr. J. Curtis, surgeon and microscopist; J. M. Coulter, 

botanist; C. H. Merriam, ornithologist, together with several 

assistants and collectors. 

Arr. XXIII.—Contributions from the Sheffield Laboratory of Yale 
College. No. XXVIL—On the Minerals found at the Tilly 

Foster Iron Mines, N. Y.; by E. S. BREIDENBAUGH, M.A. 

Tue Tilly Foster mines in Putnam Co., N. Y., near Brewster's 

station, on the Harlem R. R., have for a number of years been 

furnishing a considerable quantity of magnetic iron ore. In 

the spring of 1872, Prof. O. D. Allen, of the Sheffield Scien- 
tific School, in examining some of this ore at the steel works in 

Bridgeport, Conn., found traces which indicated that at the 

mine there might occur a variety of interesting minerals. On 

subsequently visiting the locality, Prof. Allen found specimens 

ofa number of mineral species; and of the most interesting of 

these, during the past winter I have made analyses. sila 

During the fall I paid a brief visit to the locality, finding, m 

the main, specimens of the same species as those found by 

Prof. Allen. 

With carbonate of soda to ensure —_ ; Special care was 
lime and magnesia 
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light, but gray, with a honey-yellow tinge by transmitted light. 
It is in thin folie, transparent and quite tough, with slight 
elasticity ; H.=8. e plates are compact, irregular and show 
a somewhat wavy structure. It occurs lining the wall rocks. 
Small particles of magnetite and pyrite distributed through the 
plates render it quiteimpure. Mr. OC. 8S. Hastings, of this School, 
examined this mjperal for the determination of the optical 
characters. But on account of the wavy character of the best 
specimens he could only approximate to the axial divergence, 

ing it to be from 4°-8°. Analyses gave the following 
results: 

i, Il. Il, IV. Mean. Oxygen. 
sid, 40°10 40°06 nee Gus 40°08 21.70 
Al,O, 14°21 14°21 ae = ice 14°21 7:04 
€,0, 11°51 11'51 as cea 11°51 3°35 

MgO 21°86 22°19 ea fete 22°03 8°47 

Na,O pase Sacer *39 05 22 
tee ie 9°78 9°74 9°73 1°63 
H,O chee Ms oe 1°69 1°69 1°69 1°39 
F eee a. cue Oe a tr. 

99°47 

Giving as the oxygen ratio for R, 8%, Si, 1-11: 1:21; which is 
1 | 

Chlorite—A chloritic mineral is found very mers 
it 

e 
opalescence. Between the plates are found small particles of 
magnetite. The surface plates and edges generally show ev! 

It. 1. Mean. 
SiO, 32°30. 32°86 sade 32°33 17°22 
Al,O, 14°57: 14°55 fais 14°56 6°78 
FeO 5°29 eee 5°29 117 
MgO 83°70 33°78 bigs 33°74 13°5 
CaO 1-04 1°04 cee 1°04 29 
K,0 es ‘87 87 14 
Na,O wes -~ *B4 B4 3 

12°01 12°04 ee 12°02 10°68 
100°39 
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Making for the oxygen ratio of 
, 3, 8i, H, 5°00: 2°85: 6-07: 3°92, or for RB, Si, H, 4: 3°09: 2. 

The corresponding ratios of ripidolite are 5:3:6:4 and 4: 
3:2; and hence the mineral is that species. 

xygen. 
SiO, 37°33 21°00 

Al,O, 7°58 3°53 
FeO 9°62 2°13 

MnO tr. 

MgO 33°56 13°4 
H,O 11°63 9°91 

The oxygen ratio for 
R, #, Si, H, is 16:3:21:9, orfor R, 8, 8i,H, 6:66:30 

It approaches the ratio of pyrosclerite, in which this ratio 1s 
4:2:6:8 or 6:6: It seems to be perfectly homogeneous, 

and not the result of decomposition. 

White Serpentine. —This variety is opaque white, soft (H.=2), 
possesses a dull pearly luster, and has a fibrous to columnar 

structure. Small grains are found disseminated through the 
ore, but it usually appears in the fissures, when it forms the 
matrix for rounded crystals of chondrodite and magnetite and 
crystals of chlorite. ‘The chlorite and serpentine occur i all 

} 

. 

from bright green to pure white, and in texture from the folia- 

Am. Jour. Sc1.—Turp Serres, Vou. VI, No. 33.—SEPT., 1873. 
14 
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tion and transparency of the chlorite to the compactness and 

opacity of the serpentine. Results of analyses are— 
II. Ii. I. Mean. Oxygen. 

SiO, 42°27 42°30 siscthaess 42°28 22°53 

Al,O, 85 Bo wie 36 40 
FeO 2°58 2°56 dpc 2°57 69 

MgO 40°29 40°30 ive 40°29 16°11 

CaO 1°41 1°29 Se 1°35 36 

K,O seis mee tr. tr. eae 

Na,O aan pipe "48 48 cme 
O 12°58 12°47 gals 12°52 11°18 

oxygen ratio for R, §i,H is 17°26: 22°53: 11°13, or 3:1: 

4:03:23 that of serpentine being 3:4: 2. 

in thin layers parallel to the walls of the fissure. Across the 

layers at a considerable inclination to them run traces of 

The layers assume a wavy appearance, depending probably on 

the character of the fissure. thin ed i 

described above. Analyses of this variety were made in this 

laboratory, by Mr. C. A. Burt, with the following results : 
0: i. ean. xygen. 

SiO, 41°29 41°57 41 43 22°08 
Fe 2°13 2°07 2°10 46 

MgO 40°56 39°79 40°18 16°07 
CaO 1-08 8 ‘95 
H,O 13°61 14:00 13°81 12°28 

98°47 

This likewise gives the ratio of serpentine. ‘ 
A third variety was analyzed, of which only a few specimens 

were found. It occurs as a group of nodules, formed of 

radiated fibers, and is of a light grayish color with a greenish 
t5. H=8. tinge and a pearly luster. Fuses at 5. Sp. grn=24 

nalysis gave— 
Oxygen. 

SiO, 39°38 21°00 
Al,0, 1°56 ‘73 
FeO 13°87 3°08 

MnO tr. 
MgO 32°25 12°9 
K,0 ‘17 aweu 
Na,O t sues vets 
H,O 11:90 10°59 

Oxygen ratio for R, Si, His hence 8: 3°9: 2. 
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One other variety of this species deserves a passing mention ; 
it is massive, of an olive-green color, with a porcelain-like luster 
on the smooth fractured surface. No analysis was made 

Amphiboles.—Several varieties of the amphibole group of 
bisilicates appear at this locality, and are quite abundant, oc- 
curing usually along the walls of the ore bed. Of two varieties 

ave made analyses. 
Enstatite—This occurs massive, having a slight fibrous ap- 

pearance with a pearly to vitreous luster on a broken surface, 
and is of a light grayish-brown color, with a yellow tinge by 
transmitted light. In thin pieces it is translucent. It is quite 

ee from impurities. There is no distinct cleavage. H.=5°. 
Infusible. Sp. gr. 8-29. The results given by analyses are— 

i Il. In. Mean. Oxygen. 

SiO, 416 8419. eee 

Al,O, 3°35 S85 ce 3°3 1°40 
FeO 9°90 a ce eee 9°94 2°19 
MnO 24 ah ee 24 : 
MgO Soe STF 31:99 12% 

CaO 1-01 : tee 99 28 

K,0 oie fee 16 IGS. 
a,O i&e aA “32 32 ner 

ation os Plame 13 13 ets 

101-24 

Oxygen ratio for &, $i, 16:29, approximately the Mg Si of 

enstatite ; the composition shows it to be this mineral. If the 

5 a an considered as replacing SiO,, we have a ratio of 

Actinolite—This variety of hornblende occurs in consider- 
able abundance, and is generally crystalline, often only ob- 

securely so. A few fine crystals were found. The erystallized 

d 

Widely disseminated through the specimens examined, even in 

fine crystals, that it was with great difficulty enough was ob- 
tained to make an analysis. The results obtained are— 

IIL. I. I. Oxygen. 

SiO, 8750. 3750" © 5744 29°61 
Al,O, 113 4 Sa 11 52 
FeO 4°36 430 2026: 4°33 85 
MnO 15 16 Eas 15 

CaO 13°22 13°36 Boi 13°29 3°83 

MgO 29°56 40«-22°63——t—i‘ | 22°59 8°92 

K,0 ceo ee etaon tr. ---- wees 

Na,O ae ea tr. ; adas 
H,O me oe 1°52 1°52 1°34 
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Al, O% being considered as replacing SiO,, the oxygen ratio 

for R, Si is 14°83: 3071. : 

Chondrodite—Of the mineral species found at this locality 

e r ndance, smal ains being widely and 

generally disseminated through the ore, forming what the 

miners > But, approaching seams in the ore 

bed, the proportion of chondrodite increases, until, in the seams, 

fissures or cavities, chondrodite occurs crystalline with rounded 

by transmitted light a red tinge; the powder is light gray, and it 

éldom shows marks of decomposition. Disseminated through 

the piece which was analyzed were some small but very per 

fect crystals of actinolite, showing under the microscope sharply 

defined angles. Sp. gr. 3:2. 
Red Chondrodite-—The second variety is cinnamon-red by 

reflected light ; transmitted light gives it a yellow tinge. The 

powder is reddish-gray. This is the prevailing color of the 

crystals and crystalline specimens which were examined. _ 

Grayish-brown Chondrodite.—The third variety has a grayish- 
brown color, shading into a honey-yellow, which is the prevail- 
ing color of the grains disseminated through the ore. It was 

found impossible to separate from the magnetite enough for an 

analysis, but it was proved to be chondrodite by its pyrognosti¢ 
characters. This variety may be merely an altered form of the 

red variety. Analysis of the brown variety gave— 

: I. Il. Mean. Oxygen. 

SiO, 35°21 35°64 35°42 18°86 
FeO 5°73 5°71 5°72 117 
MgO 54°23 54°21 54:22 21°49 
Fl ee ee 9°00 ---- 

: 1 

Equivalent of oxygen replaced by fluorine, 3°79 
100 
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Analysis of red variety gives— 

I Il. Mean. Oxygen. 

SiO, she 35°42 18°86 
FeO 9°7 9°70 9°73 2°14 

MgO 51°70 52°07 51°88 20°75 

iT 5°3 5°42 5°38 rose 

102°41 

Oxygen replaced by fluorine, 2°26 

100°15 

The brown variety gives 7°8 Mg and 3Si, in which part of the 
oxygen of magnesia is replaced by fluorine, or MgFl, +3Mg? Si. 

1. 

The fluorine on the above analyses was determined by the 
he silica and 

. A. Burt made an analysis of a dolomite found at 

this locality, obtaining— 

is Il. Mean. Oxygen. 

‘91 “49 . . 

MnO 13 64 39 07 

30°30 29°98 30°14 8°61 

MgO 20°78 20°80 20°79 8°31 

CO, 46°97 47°05 47°01 10°02 

99°09 98°96 99°03 

This corresponds to FeCo, 1°13, MnCo, 0°63, CaCo, 53°82, MgCo, 
43°66 99-24, 

The ratio of CaCo, and MgCo, is 1: 1 nearly. 

Besides the minerals mentioned above, there occur at this 
locality pyrite, chalcopyrite, pyrrhotite, calcite, quartz (small 

crystals), a few specimens of fluorite and apatite. I found also 

two specimens of molybdenite. : ee 

I gladly take this opportunity of expressing the obligation 

which I am under to Prof. Allen for his kindness in furnish- 

ing me with material for my work and advice during the pro- 

gress of it. 
Sheffield Laboratory, New Haven, Ct., May, 1873. 

ay Fresenius’s Quantitative Analysis, American edition, p. 404; Zeitschr. Analyt 
em.,v, 190. Pogg. Ann., liii (1841), pp. 130-9. 
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Art. XXIV.—The discovery of a new Double Star, B Delphini; 
by S. W. BurnHAM. 

EXAMINING £ Delphini with my 6-inch Alvan Clark refrac- 
tor on the evening of August 8th, I saw at once that it was a 
very close double star, and with a power of 410 it was well seen, 
although too close to be separated with an instrument of that 

as No. 35 of his Class IV. Struve measured it in 1829, and 
entered it in the great Dorpat Catalogue (Mensur Micrometrice) 
as No. 2704. Sir John Herschel also noted it in his Fourth 
Catalogue (Memoirs of the Royal Astronomical Society, vol. iv), 
and added a more minute companion, rated by him as 14 mag., 
at a distance of 18”; and both were measured still later by Ad- 
miral Smyth (Oycle of Celestial Objects). The well known double 
star observer, Baron Dembowski, measured the principal com- 
panion in 1864, giving its distance as 34°64. None of these 
observers seem to have even suspected the duplicity of the 
bright star notwithstanding very much larger instruments were 
used than the one from which it was detected. Possibly it 
may prove to be a binary of long period, and single during the 
earlier observations. It would be very desirable to get meas- 
ures of it during the present season. — 

Chicago, Aug. 12, 1873. 

niceties 

Art. XXV.— Apparatus for Rapid Filtration; by E. W. MORLEY. 

received by other chemists, that ‘an account of it may be of some value to those who employ Bunsen’s method of filtration. 
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After fitting the platinum cone and filter in the funnel (a), a 

second funnel (b) of the same diameter, with a rather wide neck, 

is inverted over the first. A strip of thin vulcanized rubber 

eaker (g) containing the liquid to be filtered is placed upon a 

support whose height admits of easy adjustment, so that the 

the arrangement of the apparatus, and have left it to itself, to 

req 
tate shall have passed over. " ae 

If the precipitate is to be washed by decantation, the liquid 

from which the precipitate has settled is removed in the same 

way. When the precipitate is 7 to be transferred to the 

filter, the beaker is raised so that t 
bottom of the precipitate. The precipitate then passes over, 

and may be completely removed from the beaker by the use 

the syphon. During this process, the action of the syphon 

may be hastened by closing the air passage (at h) by pressure, 

and may well be suspended at times by loosening the joint (/) 

at the neck of the upper funnel, so as to prevent particles of 

liquid holding precipitate in suspension from being thrown 

upon the sides of the funnel. If the bulk of the transferred 

precipitate is not too large, its washing may DOW 
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by adding to the beaker a sufficient quantity of water. No 
further attention is required till the operation is completed by 
removing the upper funnel and washing its inner surface, 
together with the outer surface of the short arm of the syphon; 
on which some drops of liquid are often thrown by the bursting 
of air bubbles, when the level of the liquid in the beaker sinks 
below the end of the syphon. 

The advantages of this method of filtration are—that any 
amount of liquid can be passed through a small filter without 
attention ; that liquid and precipitate can be transferred with 
less liability to loss than by the usual methods; that the appara- 
tus can be adjusted for use in less than a minute; and that it is 
composed of parts which may be said to involve no additional 
expense ; also, that if the precipitate is not too bulky, its whole 
washing may be effected without attention during the passage 

_ of the wash-water. 

70 c.c. water, 83 minutes; the passage of 85 c.c. wash-water, 
10¢ minutes. Attention was given during 104 minutes, while 

Western Reserve College, Hudson, Ohio, May, 1873. 

SCIENTIFIC INTELLIGENCE. 

IL Puysics AND CHEMISTRY. 
1. On the reflection of Solar heat from the sg “4108 of Lake Geneva.—L, DuFovur, in a communication to the French Acad- 

emy of Sciences (June 30, 1873), states that he has used the 

central thermometer. Three such bulbs were used; the first pro- 
tected by suitable screens gave the atmospheric temperature ; 

i hs sun received the heat 

fix the ratio between the heat reflected from the lake and the 
direct solar radiation, The calculation requisite to determine 
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this ratio rests on numerous preliminary experiments and upon 
considerations, the details of which are out of place here. 

water ; the unequal diathermancy of the air in spite of its apparent 
serenity; the partial absorption of reflected heat by the lower 

i e 

ul 
certain inferences of interest to physics and meteorology. 

_ (1.) The highest proportion of reflected heat was 0°68 of the 
incident heat. This maximum was twice observed with a solar 

0°3 is very naturally more frequent for elevation under or about 

16° 35’. he proportion of heat reflected from water when the 

sun is above 30° elevation is inappreciable. 

* ini he proportion between the heat 

reflected and the elevation of the sun has not been satisfactorily 

mg layers of air of variable thicknesses before reaching the appa- 

Tatus, 

(3.) The proportion of reflected heat arriving at distant stations 

does not always increase with the fall of the sun toward the hori- 

zon, For very slight solar elevations this proportion was many 

times less than it was at those more considerable, for the reason 

& thick stratum : e absorption which it s etween 

the of reflection and the station compensates therefore for 

e dence. 

4.) The proportion of heat reflected, almost without exception, 

ted j 
diminishes directly. The combination of these two hig veneronpe 
ences meet at a maximum corresponding to 4 certain elevation © 

the sun, which fact has been verified by many observations. 
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(8.) The sum total of heat which at any given station is fur- 
nished by the reflection of the lake, starting from the moment 
w 
compared to that which is presented directly by the line during a 
shorter period. Thus, for example, we find at the Dézaley station, 

on the 28th of September, reflection furnished a total of heat 

sun furnished during his last half hour, ete. 
(7.) Comparative observations made with the bulbs used in 

these experiments have served to convert their relative indications 
into absolute values, expressing the absolute quantity of heat 
reflected by the lake from one square meter of surface, normal to 
the ray, from the moment this reflection began to be sensible until 
the sun was almost set. We have the following values at— 

Station: Ouchy, Sept. 12 104 calories. 
Tour-Haldimand, Oct .5,....-------- Beers 

7 Detaley, Bem. WG Sas Ae, ee aaa 
“ “c Oct. 1 Re 134 “6 

These numbers are somewhat in error from the disturbing causes 
before named. is error certainly does not exceed a fourth of 

the values given, and it is very probable that the true quantity 

of heat furnished by reflection is greater rather than less than 

that stated. * * * 

id 

Rendus, \xxvi, 1572. 
2 ermodiffusion.—W . : 

ment on various porous substances the theoretical proposition 
assumed by Carl Neumann,* that if a limited portion of a gas en 
¢ 

tion, and the two projecting ends were each connected air tight MY | 
means of caoutchouc, with another horizontal glass tube, whic 

* Berichte der Kénigl. Sach Gessell. der Wissen., Sept. 15, 1872. 
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was stopped by a drop of liquid at any place in its bore. In this 

manner, every displacement of the air cylinder contained in the 

middle portion of the tubes must displace the two drops of liquid 

at its extremities in the same direction. One end of the plug was 

now exposed to a constant source of heat, the other being left 

cold or artificially cooled. Then without exception there appeared 

a slow displacement of the air column in a direction through the 

plug, from the cold to the heated end, sometimes quicker, some- 

one 
the other. Spongy platinum, spongy palladium, gypsum, char- 

coal, silicic acid and calcined magnesia, were the subject of experi- 

ment in the manner described. The detail of these experiments 

is given by the author in full, which cannot well be presented in 

abstract. From these experiments, made with the most hetero- 

erty of porous bodies, when in the form of diaphragms, to draw 

lar, hitherto unknown phenomenon; and is properly called by the 

author thermodiffusion. Dufour * has already made diffusion ob- 

servations the converse of these and in harmony with them. He 

menon.— Phil. Mag., July, 1873, p- 55, and Pogg. Ann, 

elxvili, pp. 302-311. 
ae 

[The influence of heat on the diffusion of gases has an illustra- 

FR el 
sis; by 

RaNK H. Srorer, A.M. Part IL. pp. 113-224. (John Allyn, 

Boston, 187 3.)—This second part of Professor Storer’s important 

* Archives de Genéve, Sept., 1872, pp- 10, ll. 
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work sa the — in the alphabet from “ Carbonate of 
Sodium” to “ Cyanide of Silver.” In January, 1871, we noticed 
the isannies of the oe part of the Cyclopedia in terms whic 
appears to be equally applicable to the present fasciculus. 

The alphabetical 2 adopted appears not to hamper the 
author’s freedom of scientific classification in the treatment of 
his subject. The oily: seek we have is the length of time, per- 
— unavoidable, which is consumed in the preparation of - 

ork, which at the end of two and a ‘half years has not ¢ 
pleted the letter C. 

Sull’ Ozono, Note e Riflessioni di Gruserrn Brtivc 1 di 
Porugi a, 656 pp. 12mo. 1869.—A notice of Professor Bellaca’s 
work is deferred to another number. Other recent papers of his 
on ozone are—Sulla pretesa emissione dell ret dalle piante. 
22 pp. 8vo. Palermo, 1873; and Nova sorgente di Ozono gl’ipo- 

cloriti. 8 pp. 8vo., Firenze, 1873. 

II. GroLtogy anp Natura HIstTory. 

No. si Diabolo Sse ary e H. S. Munro, Columbia 
Spee School of Mines, New York City. 
Nout . Weber Cafion oar om oy H. 8. Munro, Col. School 

of Mines. 
No, 3, Echo Cafion, Utah—Analyst, H. S. Munro, Col. School 

of ape 

gag Station, Wyoming—Analyst, H. 8. Munro, Col. 

No. 5. Carbon Station, Wyoming—Analyst, H. 8. Munro, Col. 
ine 

+ Bay, Oregon, Wyoming—Analyst, H. 5S. Munro, 

Ainge -Avalvet, H. 8S. Munro, Col. School of Mines. 
No. ‘ Alaska—Analyst, H. 8, Munro, Col. School of Mines. 

fore the American Institute of Mining Engineers rs, at Phila- 
aelphie May 21, sere: bei 

prs 
ay ing also 

Re 

Commissioner of Mining Stat es ia a chapter in the forthcoming Repo 
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No. 11. Block Coal, Sand Creek, Ind.—Analyst, Prof. E. T. 

fs er ee ee ons 
| ee 3 

8 r= F o 3 os os | ot | 2 

eiel Sie} ets Ee | 85 | 5 /£s | 8 
| 212\2!| 8121 2 | ¢ | So Else sb Ee 
Bid. | 8: 4. es 8 B 2 < Se | on 82 | Se | ee 

1| 59°72| 5°08] 1°01| 15°69 | 3:92] 8°94] 5°64 17°65 5900 6472 5757/2520 

2 4°34| 1:29] 15°52) 1°60 9°41 | 3°00|| 17-4 6056 6685 5912/2536 

3| 69°84) 3°90| 1:93 | 10°99 TT 9°17 | 3°40 || 12°36 6515/7 2 6400 2603 

4| 64°99] 3°76) 1:74| 15°20} 1°07| 11°56 1°68 || 17°10 |5892,6662 5 8 251 

5| 69°14| 4:36 | 1°25 54) 1°03 6°62 || 10°73 6679 7264 6578 263 

6| 56°24! 3°38] 0-42| 21°82! 0-81} 13°28) 4°05 24°55 |4768 5498 4565 2313 

1| 55°79 | 3°26] O-GL| 19°01 | 0°63| 16°52) 418 21°38 |4814 5766 46 02375 

8| 67°67) 4°66| 1°58 | 12°80 | 0°92 3°08 | 9°28 || 14°40 6522/6729 6428 2532 

S161 bo) (40 louse 13°42 | 0°63| 6°18) 5°‘77|| 1510 7430/7845 7330/2683 

101 60°72 |. 4°30}. =... 14:42 | 2°08] 14°68} 3°80 16°22 |5768,6760 5602 2497 

11| 72-94| 4°50] 1°79 | 11°77 |----- 4-50 | 4°50 || 13-24 [6938/7208 6843 2654 

excluding the percentage of moisture. Thus the analysis (No. 11 
. . 

8 

the table, I have reduced these results to the basis of a full analy- 

sis, including the moisture. The justice of including the moisture 

of the coal in calculations of its calorific power wou unques- 

elemen 
It varies in amount, according to the local conditions affecting the 

oisture is always 
¢ 

per cent of moisture. Now this moisture 1s 4 ater detriment 

equal amount of ash, 

while the ash does not. 

table the pean 

of moisture, as a basis for calorific calculations, though 1n several 

Since the water requires to be evaporated, 

ot 

. 
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ive. There are, it will be noticed, three columns of calorific 
powers. In each of these the amounts are expressed in centigrade 
heat units, and therefore indicate directly the pounds of water 
which could theoretically be raised from zero to the boiling point 
by the combustion of one hundred pounds of fuel. The first col- 
umn is obtained in the following manner: The amount of combined 
water is found by adding to the oxygen one-eighth its weight of 
hydrogen; the remaining hydrogen is multiplied by 34,462, the num- 
ber of heat units evolved in the combustion of hydrogen; and the 
amount of carbon is, in like manner, multiplied by 8,080, the calorific 
modulus for carbon. The sum of these two products is the number 
of heat units generated by the complete combustion of one unit of 
the fuel, containing the given proportions of carbon and available 
hydrogen. The heat units due to the combustion of the sulphur 
are disregarded, in view of the small amount of sulphur, its low 
calorific capacity (about 2,240 units), and the circumstance that it 
exists partly in the form of pyrites, the decomposition of which 
still further diminishes the amount of heat from this source, and 

partly as sulphuric acid, causing a net loss. 
The second class of calorific powers is obtained by a similar cal- 

culation on the supposition that the moisture is absent. The 

. 

plied by its specific heat. sum of these products, which we 
may call the temperature unit, is the number of heat units required 
to raise the mixt ee in temperature. Dividing the 

_ We have in analysis No. 1 of the table the following constitu- 
tion of the fuel: Carbon, 59°72; hydrogen, 5°08; nitrogen, 1°01 ; 

oxygen, 15°69; sulphur, 3°92; moisture, 8°94; ash, 5°64. To find 

portional amount of hydrogen, or one-eighth, since water C0 
sists of one part hydrogen, and eight parts o 
us 17 ined water, leaving 3°12 of hydrogen available for 
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e now proceed to determine the temperature of the products 
of combustion. A simple calculation based upon the chemical 
equivalents shows that those products will be as follows: 

59°72 carbon will unite with 159-28 oxygen, forming 219°00 CO, 
3°92 sulphur - 208 e457 mt 7°84 
312 hydrogen “ 24°96) = $ 28°08 HO 

26.59 combined water and moisture, - -------------- 26°59 HO 
Total oxygen required from the air, -------- 188716 
Amount of nitrogen corresponding to 

this amount of oxygen in the air, ------- 629°86 
Amount of nitrogen already in the fuel, -.-- 10 

Total nitrogen in the products of combustion, - - -630°87 N 

units required to raise a unit of this gas one degree of tempera- 
ture—is 0-216; the specific heat of sulphurous acid is 0°155 ; that 
of steam is 0°475; and that of nitrogen is 0°244. Applying these 
numbers, we have for the heat rendered latent by each substance 
in one hundred units of the above mixture of gases: 

CO, 219°00 X 0°216 = 47°304 
S 
HO 54°67 X 0°475 = 25°968 

N 630°87 X 0°244 = 153°932 

Immaterial to this calculation. The temperature 18 the sathe, 

Whatever the quantity of fuel, provided the combustion takes 

place as above supposed, and the gases are not compressed. 
It should be remarked, finally, that the oxidation of iron in the 

ant temperature would be reduced by the diluting | effect of an 
additional quantity of nitrogen in the air required for its oxidation. 

Pure carbon yields by combustion to carbonic acid 8,080 heat 

‘nits; and the theoretic resultant temperature of th 

acid is 2.720°, It will be seen that some of the coals in the table, 
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Moreover, several of the lignites nearly equal, and that of Cafion 
City surpasses, the “ block coal” of J 

are therefore led to —. that high metallurgical temperatures 
can be obtained from the best lignites of the Rocky Mountains, 

room to doubt.—Hngineering and Mining Journal, May 27, 1873. 
2. The Mineral Region of Lake Superior.—At the meeting of the 

Montreal Natural History Society, held on Monday evening, 

have shown Huronian rocks occur, to a much larger extent 
than was formerly supposed, as bands alternating with Laurentian 
beds on both the north and south shores of the lake. 

Upper Copper-bearing series of Lake Superior. Recent researches 
that 

arious isolated patches of granite and syenite, some a few 

_ and others many miles in extent, but always connected wiht 
uronian rocks, were pointed ont on the map. In these masses 
= is no stratification. - 

n the Nipigon Basin, the Upper Copper-bearing rocks of Lake 
Superior attain their maximum development in Coxiadian Terrl- 
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was disposed to think that this trappean outburst originated from 

some point in Lake Superior. The direction of the flow, as indi- 

The silver and gold veins near Shebandowan occur in similar 

schists, and were discovered by Mr. P. McKellar in the spring of 

1871. A letter from Mr. McKellar to Prof. Bell was then read, 
which gave a description of the details. The principal vein, Mr. 

McKellar writes, is of quartz, and is from two to six feet in thick- 

nes ition to gold and silver it contains ores of all the 

00 
dollars worth of silver had been taken from this mine. Various 
other silver-bearing veins and mines in rocks of this age were 

described briefly, but the space at our disposal will only allow of 
the bare mention of their names. uffice it to say that the 

Algoma, Silver Harbor, Thunder Bay Silver Mine, Shuniah, Jar- 

vis Island, McKellar’s Island and McKellar’s Point deposits were 

each noticed. In conclusion, the lecturer said that the silver veins 
sets, one of which 

have a N.E, and the other a N.W. direction—Montreal Gazette. 
Kew 

3. On the Carboniferous Myriapods preserved in the Sigi
llarian 

Stumps oe Scotia ; by S. H. ScuppeR. 10 pp. 4to. From 

8. N 

posed. . « 

tions the discovery of a Xylobius by Mr. Henry Woodward in 

the British coal measures at Kilmaury, Ayrshire, and Cooper's 
AM. Jour. Scr,.—Turap Series, VoL. VI, No. 33.—SePt., 1873. 

15 
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Bridge near Haddersfleld, and proposes for it the name Xylobius 
Woodwardi. 

4, Dr. Dawson on the Post-pliocene Geology of Canada.—The 
four numbers of the Canadian Naturalist for 1872, contain the 
successive parts of an elaborate review of the facts connected 

ith the drift and other post-tertiary deposits in Canada, ‘ 
awson, and mostly from his own observations. e number of 

species of fossils collected from the post-tertiary beds of the St. 
Lawrence and those of the coast of Labrador, enumerated with 
a mention of localities in this paper, is 205; of which 24 are Ra- 
diates, 140 Mollusks, 26 Articulates and 5 Vertebrates, besides 10 
of plants. r. Dawson observes that all, with three or four 
exceptions, are northern or Arctic species, belonging in the case 
of the marine species to depths from the littoral zone to 200 : ee agate 

some amelioration of climate from the epoch of the oldest of the 

deposits to that of the latest, and yet but little, as the cold La- 
brador current continued to flow into the St. Lawrence Gulf and 

iver ver. 
In connection, Dr. Dawson brings out the various arguments 

which appear to him to sustain the Iceberg-theory, and all who 
are studying the subject will be interested in reading them, He 
closes his arguments with one of a personal nature: that certain 
views (which he does not discuss) of the advocates of the glacier 

awson, it is observed that the glacial scratches over 

c 

glacier. This conclusion was further sustained by reference to 
the fact, that while the glacier-mass had a general eouthenst ra 

11 t 

astward down stream. Now Dr. Dawson mentio 
argument in favor of the iceberg-theory, that the scratches 
drift transportation in the vicinity of the St. Lawrence River were 
made by a movement wp stream (such a one as might in his vieW 
have existed if the continent were deeply submerged and the St. 
Lawrence valley opened over the Lake region into the Missi 
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sippi valley). His facts thus prove that there was xo movement 
down stream, and therefore that, if the ice existed as a glacier, it 

was highest about the mouth of the St. Lawrence. thus sus- 

one directed southwest or up stream.  D, B, 
Report of the Geological Survey of the State of New Hamp- 

shire, showing its progress during the year 1872; by C. H. Hrrcx- 
cock, Ph.D., State Geologist, etc. 16 pp. 8vo. Nashua, N. H., 

regard to the Final Report on the Sur e volume, accord- 
ing to the statements, will treat first of the Physical Geography, 
and include in this part a c er by Professor Quimby on the 

“es the Connecticut to Charlestown, supposed to be Huronian ; 

(4) 
nr. 

6. The Fourth Annual Report on Mines and Mining; by 
Rosstrer W. RayMonp. 566 pp. 8vo. 1873.—On page 146 of 
this volume is a notice of Dr. Raymond’s third Report of Mining 

ceding. California, Nevada, Idaho and Oregon, Montana, Utah, 

Arizona, New Mexico, Colorado, and Wyoming, form each a 

Separate chapter in Part I. The smelting of Sra: t lead 

a 
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schools of Mining and Metallurgy, in which the organization and 
plans of instruction are given in detail of twelve of the most 
important science Schools of the United States, a timely and 
permanently useful thing to do. 

7. Birds with teeth.—The first example of a bird with teeth 

the London clay of Sheppey. , 
8, uman Skeleton of the cave near Mentone.—A brief 

notice of a memoir on this skeleton and its mode of occurrence 
A, Riviére is given in vol. iv, at page 241. The memoir has 

.&B i 

e 
that the height of the man of Mentone was about 1°85m., or 6°08 
feet. It closely resembles the man of Cro-Magnon (Perigord dis- 

i (5 ft. 

. , , and t 
The skull is strongly dolichocephalic, because long, and not be- 
cause narrow; and there is no prognathism or projection of the 
aws. 

monwealth, Topeka, July 6, 1873. : 
10. Geological Survey of Kentucky.—The announcement will 

be received with great satisfaction that a Geelogical Survey of 
entucky is to be carried forward under the direction of Prot. 

N.S. Shaler, of that State, now Professor of Geology in Harva 
College. Prof. Shaler will make the work tell on the progress of 
geological science, and not less on the welfare of the State. 

eological Survey of ‘Illinois, —Mr. A. H. Worthen, the 
able head of the Geological Survey of Illinois, writes to the edi- 
tors that the fifth volume of his Geological Report is in course 0 
publication. It is paleontological, like the three precedin , an 
will contain many admirable plates of Crinoids, etc., with descrip 

Meek, tions of species by Mr. Mee 
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“gs sa Stee and three Devonian—from Canada West 
Yr 

. . . ’ 

aa - eae or regarding these coral-like fossils as caleare- 

13. Deserizione Geologica dell’ : , ogica dell Isola d Elba, per sevire alla 

Sata ores ates di Ietro Cocca, Presidente del R. Comitato 

ome gl 2 ‘ hee _172_ pp. 4to, with many plates. Firenze, 

a. Sea occhi in this memoir describes at length the geolog- 

hoy of this most famous of iron-bearing lands, gives 

cok s facts respecting its productions, and illustrates the subject 

a pues geological map of the islan 
é sae ges estes Palinurus vulgaris, in the Brighton 

i e tank containing the Spring Lob ‘ g pring Lobster or Sea Cra 

lish, Palinurus vulgaris, at the Brighton Aquarium, No, 26, A 

trati foes , 

Se interesting stage of their development, are xhibite 

ypical invertebrate series in the Royal College of Surgeons. 

t excluded from the 

a 
inch in total length, 

valine ci Pda
 in their tank are, on account of tb i 

 berried - soins only visible on the closest inspection. The 

Oe tad n posers this large brood of young was 
added to 

teamino 3 on about a month ago, An adjoinin tank, 

¢ in a similar manner with the young of the Common Lob- 

, July 17. 

seas Myriapods. Mission Scientifique au Mexique, etc., 

Sixiame P ae ié par ordre du Ministre de l’Instruction Publique. 

eis ae ie, 2de section: Etudes sur les Myrvap par MM. 

Boutcn: AUSSURE ‘A. Humpern 212 pp. 4to, with 6 plates.— 

s de Saussure and Humbert have made in this work, as in 

‘mportant contribution to 

ir on Mexican Myri- 

d to that the pence 

i 
there given. The present volume 

discusses the classification and fundamental characters of Myr
ia- 

* 
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pods, enumerates the species before published, and adds descrip- 
tions of new species from other parts of America which are com- 
plementary to the Mexican fauna, and which may serve to illus- 
trate the subject of geographical distribution. An extended 
catalogue of American Myriapods is added to the work. 

. Bentuam’s Notes on the Classification, History, and Geo- 
graphical Distribution of Composite ; an elaborate and most in- 
teresting memoir. ‘This commentary of the order Composite, as 

by a diagram. A. Gs 
17. A. S. OzrsrEp’s System der Pilze, Lichenen und Algen. A 

translation from the Danish into German, by A. Grisesacn and 
J. Reinke; illustrated with 93 wood-cuts. 194 8vo. Leipzig; 
Engelmann. 1873.—An excellent compendious text-book of the 

dividual students desirous to find their way to a good genera 
knowledge of the structure and classification of Fungi, Lichenes, 
and Alge. e wood-cuts are very striking and tell their story 

thing of the sort in this country, in which there is an increasing 

it appears to be admirably adapted to its end. a 9. A Botanical Index to all the Medicinal Plants,de. ; by ALLAN 

truly u w 

har ly find elsewhere so full a collection of popular names. There 
is first a list of officinal plants with the popular names appended, 
the more proper one stabicie ; then one of popular names with 
reference to the botanical name. In one instance a name 18 
wrongly given, evidently through a reliance on very old authority, 
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as when the Black Cherry or Rum Cherry is referred to Prunus 

Virginiana instead of £. serotind. A. G. 

20, On a new method of observing the rate of growth in plants ; 

ratus is completely under control of the observer. G. Le 

21. On the general occurrence of Starch in Sieve-cells ; b D : 

Brrost (Bot. Zeit., May 16th.—A brief recapitulation of previous 
Pi d a ecount of 

recent original observations. In all plants examined, hen a 

i ‘odine in iodide of 

to the method of Bohm-Sachs (that is, heating with ¢ 
potash, washing, and neutralization with acetic acid, and then 

addition of a dilute tincture of iodine) the starch granules of the 

granules of adjacent cells have become broken do to a paste 

If the sections are placed in dilute acids (hydrochloric, or nitric) 

granules are colored blue, or deep violet. 
swell up, but still preserve their spheric 

other granules have become a paste. . an 

_ 22. The influence of Tempe
rature on the development of Penicil- 

Vv; 2 Mould.——Prof. WisNER presented to the 

lenna Academ h April, memoir on 

oe ee Bot, Zeit., May 30th. The 
tw i 

germinat f din) occu 
; ion of the spores (cont ia) a eee ge 

40°C. Near the upper and 

lower limits, the germination, 
. 

* 4: * 

production of spores were uncertain. The rapidity in the rate of ion, the growth of myce
lium and the 

A 
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IIL MisceLnanerous Screntiric INTELLIGENCE. 

1. On the sudden cooling of melted Glass and particularly on 
“ Rupert's Drops ;” by V. DE Luynes.—The bursting produced in 

It is supposed that the external layer, suddenly solidified by cool- 
i i i much expanded, co 

The experiments whose results I have the honour to present to 
the Academy seem to prove, on the contrary, that the effects in 

The mechanical actions by means of which the drops are ordina- 
rily broken necessarily produce vibrations in the glass, the effect of which it is impossible to appreciate. That is why, in this inves- 
tigation, I have preferred to make use of fluohydric acid, the action 
of which can be moderated at pleasure, and which permits us to a at will, and without any shock, any portion we wish to 

tac 

divergence of the pair), equilibrium is always broken; the drop 
then separates into a great number of fragments, and in most 10 

t drops 
the experiment is arrested at different stages of the dissolution, It 
is found that the nucleus which remains presents no longer the 
properties of the original drop; it no longer breaks up when the 
thin end is broken off—which shows clearly that the interior mass 
of the glass does not intervene in the phenomenon, 
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chilled and expanded, cemented to one another. e exterior 
layers, kept by the resistance of the interior ones, can only yield to » 
the force of elasticity which solicits them if, through any cause 
whatever, they are all at the same time set free to return to their 
normal state of expansion. 

It results, moreover, from the form of the drop, that all these 
layers, unequally stretched, meet together at the origin of the neck; 
so that on destroying this the common point of resistance vanishes, 
and these layers, the actions of elasticity of which are added to- 
gether, are displaced along the same directions and produce the 
disaggregation of the system. 

If this supposition is correct, one might make a drop burst by 
cutting it at the large end, in such a manner as to set free at one 

her consequence of this hypothesis is, that the vitreous mole- 
cules will be displaced in a direction different according to the 
manner in which rupture takes place. This displacement should be 
greater for the exterior than for the interior layers, which are less 
expanded ; and it is almost niZ for the central portions, which have 

not been chilled at all or but very little. Consequently, on consid- 

more displaced than those situated nearer to the center, which 

be less and less so as they are farther from the surface, so that 

after the rupture this plane section will have the appearance of a 

conic surface formed of little needles of glass, arising from the 

shrinkage on all sides; and the direction of the summits of these 

Sorts of cones will indicate that in which the displacement of the 

molecules has taken. : 
If the thin end be broken off, the shrinking will be toward the 

bulb, and all the summits of the cones will be directed toward a 

thin end, If the explosion be caused by sawing the big end ih 
pe ay the cones will have their summits directed toward the 

: big end, . 
_ That this is what in faci happens I have ascertained by operating 
In the following manner. I fit some Rupert’s drops in plaster, wh 
ering only a little more than half of their thickness. The thin end, 

Which is left protruding, I immerse in fluohydric acid. The mo- 
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the results I have stated. fisg 
These facts demonstrate that in the drop the glass 1s In no pe- 

culiar condition other than that which arises from the unequal ex- 

gree the explosive properties of Rupert’s drops. They have al- 
most always the form of cork-se 

hi r 
Appert at La Villette, presented an interesting phenomenon: 0P 

slightly squeezing it between my finger and thumb, a considerable 

is, 

whatever cause, cooled with sufficient suddenness to be in a very 
h 

least shaking, or the slightest change of temperature, will a 

349.—Phil. Mag., June, 1873. 
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2, Deep Sea Exploration on board “ The Challenger.” —Nature 

of July 24 and 31 contains No. IV and V of letters from Wyville 

Thomson. A sounding on the 15th of March of 450 fathoms, off 

to the Astacus family, totally destitute of eyes, one named Asiacus 

zeleucus nearly 5 inches long. Leaving St. Thomas on the 24th of 

o d mor 
the little Crinoid, Rhézocrinus Lofotensis and the sea-ure 

Salenia varispina, besides many corals, the most of which were 

species described by Pourtales, and the sponge Hyalonema toxeris 

(new) resembling the HZ. Lusitanicwm and H. Sieboldi in general 

appearance and the arrangement of its parts. i 5 

Ma nearly 90 miles south of St. Thomas, in lat. 19 

41’ N., long. 65° 7’ W., they sounded again in 3,875 fathoms. 

The bottom brought up in the tube was reddish, the upper layer 

of it the most so. dr i 

excepting a few small foraminifers of both the caleareous and arena- 

ceous kinds, showing the paucity of life at extreme epths. The 

the caleareous element being nearly wanting. This red clay ex- 

tends for 1,900 miles between the Canaries and the West Indies. 

April 4th, the expedition reached the Bermudas. | 

3. Petroleum of Upper Burmah—This mineral oil is found 

at Yeynangyoung and Pagan. There are at present about one 

oil, which the earth-oil contractors, at present the Lay-my™ —— 

and one Moung Tsanwah, are allowed to purchase. The oil from 

_ Raphtha. It is of a brackish nature, and is better suited for light- 

ing purposes than the Yeynangyoun il. The to al 

earth-oil in Upper Burmah now per hae ee is 6,600,0 coef 
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4, India-rubber or Caoutchouc of Upper Burmah.—The esti- 
mated number of trees, which are chiefly situated in the Bhamo 

and Mogoung districts, is 400,000. They thrive best in damp, 
moist soil, and in thick forests, shady and cool. The trees attain 

to a height of from 50 to 100 cubits, being from 15 to 20 cubits in 
girth at the base (full-grown trees) and with roots creeping over 
the ground for some distance. They are fit for tapping when from 
6 to 10 years of age, at which time they are from 15 to 20 cubits 
in height and 3 cubits in girth. 
When the time for tapping arrives, incisions are made in the 

trunks of the trees and in the roots above ground. Hollow bam- 

allowed to heal. At the expiration of another month the trees 
have regained strength, and tapping is re-commenced. : 

In preparing the India-rubber the following crude method 1s 
observed. 

ployed in tapping the trees and preparing the juice. Some a viss of India-rubber was brought from Mogoung last year. I i 
0 cart-loads of it entering the palace one a Upper Burmah could produce 2 or 300 tons of this useful substance 

per annum.—Jé¢d. 
5. The Lalande Medal to Prof. Watson, August 1a James C. Watson, of the University of Michigan, who has ise! of the Observatory at Ann Arbor, has received a gold medal 

awarded him by the Institute of France for valuable astronomical 
discoveries. The Ann Arbor Register gives a description igh B: e 

Director of the Mint as to its fineness and weight, as well as ree 
franes in bills of the Bank of France, being the unexpende 
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1869,’” 
6. Meteoric iron.—The mass of meteoric iron which was found 

at Neuntmannsdorf, in Saxony, in December last, weighing twenty- 

chapters: I. Antiquity of Man—Evidences in Europe. I. The 
same—Kyvidences in the United States. III. The Mound Builders 

Ancient Mining by the Mound Builders. VIII. Crania of the 
Mound Builders. IX. Manners and Customs as the basis of Ethnic 

relations, X. Who were the Mound Builders? XI. The Unity of 

the Human Race. XII. Chronometric measurements as applied 

mere compilation, but bears the marks of the hand of an original 
observer, The me i 
new Chicago. Had the author lived to revise his work for a 
Second edition, he would undoubtedly have eliminated some errors 

of the press and some slips of the pen, which the careful reader 
Will note in perusing the volume. 

9. Mittheilungen der deutschen Gesellschaft fur Natur und Vél- 

keskunde stasiens.—Herausgegeben von dem Vorstande, Ist 

Heft. 6 pp. Small fol. May, 1873. Yokohama, Japan.—This 
publication is the first number of the Transactions of a scientific 

lety i S | FS) o 5 ® = ® ¢ iS $ a = o 5 4 ° 3 3 a =} mm 

Point at the hinder extremity, to the front edge of the mantle was 

186 centimeters (6 feet 1 inch), and 41 em, (1 foot 5 inches) more 
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to the mouth. The longer of the eight arms measured 197 centi- 
meters or nearly 64 feet. 

figures of Moths. 
The President of this Society is Gzroraz W. Ciryron, LL.D. ; 

the Vice-Presidents, H. Cuanpier, G. E. Harss, and 8. 8. RocrErs; 
the Corresponding Secretary, L. F. Harvey, M.D. 

m2. emy of Sciences of France—Of the elections men- 
tioned on page 159, the first was in place of Prof. Agassiz, who 

that of Foreign ociat 0 
Geneva, deceased, and the third in place of M. Pouchet, deceased. 

1 ; va 

13. British Association for the Advancement of Science.—Dr. 
Jou.z, of Manchester, the president-elect of the year, being 

m 
The annual session was appointed to be held at Lyons, during the 

Collegium Medicum” of Berlin; and grandson of Valentin Rose 

* From the German of Prof. vom Rath, of Bonn. 
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aspian Sea, an eyond to the borders of China, a journ 
which first made known the mineralogical resources of the exten- 
sive Russian E His researches on his native soil were con- 

ion of minerals, and their artificial forma He was the great 
master in the art of crystallographic drawing. The science of the 
association of minerals in rocks, petrography, nated with 

tocks by means of thin microscopic sections mounted on glass 
slides, in which minerals invisible to the unaided eye are dis- 

d. 

but all the physical wh of the spe- 
nD 

yet offered unsolved problems. In his anxiety that his work 
should not. be lost to science, only twenty-four hou 
death he dictated to his son the results of his latest researches. 

; . - ? . 
ing his aim. His life, in thought and action, reflected Bacon's 
maxim “Pertransibunt multi, sed augebitur scientia. He was 
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filled him with delight and high hope. ‘You will yet have more 
light,” he said to the young. “Much must perish, but science will 
continue to increase.” He saw his co-workers and best friends, 

Mitscherlich, Magnus, Haidinger, above all, his brother Heinrich, 
called from their work. Their departure and his increasing loneliness 

his completing a half century as an instructor. He never sought 
honors, but nevertheless all honors fell to his share. When he 
was made Knight of the Order pour Ja mérite, he considered the 
distinction too great for him. 

Imperishable is the memory which Gustav Rose has left. Not 
only imperishable, but a memory that is living and active in the 
hearts of all who knew him. In his science and his many-sided 

He recognized in the efforts of others only the good wo 
and deeds did not accord with his views, he did not attribute to 
others evil motives—and thus he wo imself the love and 
seeps of all who came in contact with him. 

lectures. Notwithstanding his great debility,—feeling, he say* 
“as had climbed the “Hummerich” and the “ Lowenburg,”— 

had he closed the letter when he was seized with a chill, the pre 
monitory symptom of pneumonia, which, in less then four days; 
ended the life of the best of men. 
Now rests from its work the hand which wielded the hammer 

with strength, and with exquisite delicacy drew the finest lines of 
d from their work h 

snowy summits of the Altai, and distinguished the “ matt” and the 
“ clinzend” on the surfaces of rock-crystals. Peace to his ashes. 
Blessed are the peacemakers ! 

Bonn, July 16th, 1873. 
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Art. XXVI—Anniversary Address of the President to the 
Linnean Society, May 24, 1873. 

_THE anniversary address this year before the Linnean So- 
ciety was devoted to some considerations growing out of “the 
recent progress of the study of Vegetable Anatomy and Physi- 

ology.” It is interesting to notice how topics of this sort are 

handled by a consummate systematic botanist who has never 
paid attention to vegetable anatomy and physiology, either for 
their own sake or as a professional expounder, but who appre- 

ciates their bearings upon his own department of the science. 

Mr. Bentham’s address opens with the following passages :— 

Germany—and that we are, in short, comparatively deficient in 

what the Germans are pleased specially to distinguish by the 

cology. Without admitting 

comparative anatomy, the mutual relations and consequent nat- 
ural arrangement, and the geographical distribution of the higher 
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patient, and tedious devotion to one subject of limited extent 

ich such discoveries have usually resulted ; and the fact 

may be, in some measure, the result of our social habits and 

ideas. Our early education, the whole tendency of our lives, is 

generally directed to the means of advancement in the world, 

if not always to the increase of income, at any rate to the raising 

of our social position in the eyes of those amongst whom we 

live. If the enormous increase in our commercial and indus- 
trial wealth be carefully investigated, it will be found to be im 

many respects deeply indebted to the recent progress of pure 
natural science ; and yet the necessary study of that pure science 

will neither enrich the one who would devote himself to it, nor 

yet raise him in the estimation of his neighbors and associates, 
whilst it may seriously interfere with his means of bringing up 
his family, reduced as they become by the rapid increase in the 
expense of living. We have not in this country those numer- 

ous small professorships, or government or municipal places in 
provincial towns, which giveto a man of modest requirements 

. . th 

for science, have for its sake renounced all attempts to climb 
round after round on the social ladder. We have had, however, 

es as Linr 
_ well hold their own 
of Central Europe.” 3 “ eS 

i In considering these observations it may not be uninterestit 
keep in mind a percepti ; r 

foxpae i : ptible difference between our two 8!™. 
scientific neighbors, the French and theGermans. Excelling 
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repeated observations of the original facts upon which they were 
founded. On the other hand, method and exposition are not 

times be found defective in detail, so German imagination is 
to wander too far from the facts from which it starte And 

this comparison of French method and German detail, of French 

theory and German speculation, will probably be found exem- 

plified not only in their physiological researches and elementary 

works, but also in their monographs and other systemat
ic pub- 

lications. You learn more rapidly from a Frenchman ; 
Man supplies you with more materials for study ; and thus you 

derive equal benefit from both.” + 

The most important portion of the address is that which 

relates to Be 

The questions of Gymnospermy and Genealogy.—‘' An impor- y an 
tant question in entie Gesuioes first brought paris 

-y Robert Brown, and a subject of much controversy 

times, t ) 

Within, b di, bl —— In, but disti istingui e irom : , but distinct or distinguisha J double integu- 

of eus. RB 

hoo observations, published, in 18 

is simple or double integument correspond 
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no ovary, style, or stigma. indley observed, in 1845 (and 

left the observation unaltered in 1858), that ‘about the accu- 

racy of this view there is at this time no difference of opinion.’ 

Since then, however, Payer, and his disciple Baillon, founding 

their conclusions upon organogenesis, have asserted that it is 

the seed-integument, not the carpellary envelope, that is defi- 

cient—a view whieh has been supported by Parlatore and 

others, refuted by Hooker, Caspary, Eichler, and others, and 

again taken up by Prof. Strasburger, of Jena, after a series of 

careful and detailed organogenetic observations, combined with 

genealogical, or, as they term it, phytogenetical considerations, 

in a remarkable essay entitled ‘Die Coniferen und die Gneta- 

ceen.’ In the attempt to reconcile views apparently so opposite, 

taken by naturalists whom we should all consider of high au- 

thority, we must, perhaps, in some degree, take also into account 

a certain bias which may be observable on either side. From 

the well-known accuracy of Brown’s observations and the sound- 

ovule and seed in other Dicotyledons, and that Conifers have 

great importance in various homological questions, have been 

accuracy and copious details of Hiickel and his followers, but 
at the same time has been the occasion of a free display of Ger- 
man imagination, as I hope presently to show, in considering 
Strasburger’s views of the homologies of Conifers, in conjune- 
tion with some partsof Hickel’s last great work, the Monograph 
of Calcisponges. 

“Tn the first place, we must be careful to consider what we 

mean by homologies of organs. They are of two kinds :— 
the homology of the several appendages to the axis of one an 

the same plant, which in zoology may be compared to the ho- 

mology of the front and hind limbs or of the several vertebr@ 

that very similar afterwa 
developed by Brown. Published, however, in a journal which had but very little 
circulation, is notes remained almost unknown till attention was called to them 8 Caruel in 1865. Strasburger quotes the passage (with some typographical errors 
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of one and the same animal ; and (2) the homology of the organs 
of two different plants, corresponding to the homology, for in- 
stance, of the wing of a bird with the fore-leg of a quadruped. 
To the former class belong the various much-vexed questions 
on the distinétion between axis and appendages, arising in the 
consideration of the flowers of Conifers as of many other or- 
ders ; but it is the latter class with which we are now more 

when we find in a species, or group 0 species, some one 

organ acme modified in adaptation to special purposes, and 
thus differing or progressing from the forms prevalent in the 

genus or order to which it belongs, without retrogression ™ 

other respects, and if we allow no fallacy to creep in as to what 

is geneti , lope of the higher 
P genetically the same as the carpellary envelope eatassl 

ect in previous races ; for the presumed ancestors | 

are cryptogamic. He rests solely upon the supposition — 
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groups of Vonifers ; but the common parent of Conifers, Gne- 
taceze, and other low Dycotyledons te to an age so remote 
as to have left no visible trace to guide us in our conjectures. 

“From such conjectures, however, as have been indulged in by 
phyTogenesists, I gather that the supposed earliest progenitor of 
the plant-races was a simple organism multiplying by internal 
growth and division, that at a later stage, besides growth in 
various directions with a tendency to radiation, sexual elements 
had arisen, at first, perhaps, without other arrangement than 
their proximity. From that stage the progress toward the more 
perfect plant became multifarious, some of the principal courses 
followed being the differentiation of the indefinitely growing 
axis and its definite appendages—the respective arrangement 

znogams, far advanced as to sexual apparatus, the foliar sys 
tem has remained in arrear. But in none of these courses have 

we any evidence of retrogression. We have no more reason to 
believe that sexes once separated are brought together again 10 

future generations than that cellular plants should descend from 



before the Linnean Society, May, 1873. 247 

those in which the vascular system has been perfected.* And 

yet we must believe this if we admit Strasburger's pedigrees. 

We must suppose that races, after having once secured the ad- 

and their union in the other within a set of floral envelopes, 

their progress was thenceforth in different d
irections, and homol- 

ogy in a great measure disappeared. In Coniferze this complete 

separation of the sexes and fertilization through the agency of 

the femal i + point established by ale flowers. Accordingly one great po assem: 

1 Ue ee 

bats neni | een esos es 

came to be benefited by cross fertilization through insect and 
other external agencies, or again simplified by partial abortions 

* The apparent] nisexual flowers, supposed to have de- y exceptional case of unisexual To Ts, tr 
Scended from perfect harsiaphirsdite ones by the gradual a a coed sexual elements, in which the abortive element is occasionally again a8 aoe 
an retrogression. An occasional perfect stamen in @ female Buphor® 

Wer cannot be said to be a real return to hermaphroditism. 

Le ea 
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as the same purposes came to be answered by more or less per- 
fect unisexuality or other means. 

“Tf then, we are right in concluding that Gnetaces cannot 
have descended from Conifers nor the higher Dicotyledons from 

netacezx, though all may have descended from a common stock, 
we cannot but think that Strasburger has failed in proving any 
genetic homology in their floral envelopes. The question 
returns, therefore, to its old phase, to be determined by morphol- 
ogy, position, and functions. 

“ First, as to morphology. In phsenogamous plants, immedi- 
ately around or among the sexual elements the outgrowths from 
the floral axis are of two kinds, either continuous and uniform 
or oblique all round the axis, or arising in several separate parts: 

. the former are regarded sometimes as mere axial developments, 
sometimes as exceptionally single and one-sided foliar organs ; 
the latter as appendages or leaf-organs, forming part of the 
general phyllotaxy of the plant. To the former class would be 
referred discal excrescences and ovular integuments, to the lat- 
ter carpellary elements. Strasburger shows that the disputed 
envelope in Conifers most frequently, though not always, ap- 
pears at an early stage in the shape of two more or less distinct 
opposite protuberances, that it is consequently foliar, partaking 
of the phyllotaxial system of the plant, not axial nor exception- 

ally monophyllous and unilateral, and that it is therefore carpel- 
lary, not ovular. 

* But here we have another element of uncertainty, which has 
recently been the subject of much controversy, and to which I 

shall presently revert. The limits between axial dilatations and 
regularly formed appendages are not always definite, and occa- 
sionally are wholly obliterated; and the present case may be 
included amongst those in which the distinction is ambigu- 
ous. Morphologically the seminal envelope of Conifers shows 
a tendency to enter into the general phyllotaxial system of the 
lant ; but in several genera it retains the characters of an ax 

tation, or, as Strasburger interprets it,asingle leaf. In @ne- 
tum there is a double inner integument, which he considers en 
tirely ovular or seminal and monophyllous, whilst the outer one 

‘4s, according to his view, carpellary, consisting of two 
organs in conformity with the general phyllotaxy ; but he ad- 
mits (p. 119) that the outer one of the two ovular integuments 18 
traversed by bundles of vessels similar to those of the external 

carpellary envelope, and “only affords a further proof of the 
gS Say ee connection of the two. 

“In position, the integument of the Coniferous nucleus &p- 
— to me to be similar to that of the ovular envelope of the 
igher Dicotyledons, close around and on the axis terminated 

by the nucleus, not that of the carpellary leaves, which are OF 
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, that genetic homology does not exist, mor- 

phological homology is vague and doubtful, position indicates 
rather that of the ovular or seminal than of the carpellary 1n- 
ens so also does the secondary and adaptive homology 
0 i0 

organ in question is not the exact homological representation of 
either the carpellary or the seminal integument; but practically 

it is most useful and instructive to treat it as seminal. And 

as to the name of the two great subclasses of Dicotyledons, as 

all are agreed that they are essentially distinct, in that the one 

is deprived of one of the two envelopes (carpellary and seminal) 

which exist in the other, the received names Gymnosperms 

_ A valuable portion of Strasburger’s essay consists in his de- 

tailed illustration of the development of the flowers of Welwits- 

chia, an important contribution to the completion of that history 
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ual elements and in the development of floral appendages 

tions calculated to promote the welfare of the race. In the 

“ 

from the latter the Conifers ;—the former ever increasing in the 

sexual; the latter retaining rather more of their primitive sim- 

plicity. Welwitschia does not absolutely belong to ara and 

ried to the perfection exemplified in the two great subclasses; 
and the race would diab 1 
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branches or common trunks for future ramifications. We ma 

Suppose the center of the tree always to consist of those whicl 

tetain most of the ancestral characters, the lateral branches di- 
mo. 

of fixity. We may suppose this to be going on through mil- 

ons of ages, innumerable branches, whether near the center or 
More or less distant from it, ceasing to grow or to branch out, 
leaving gaps i rtiallv filled up, ps in the upper part of the tree, pa . : 
perhaps, in a few jomoben bk returning branches from the ies 

cumferential ones, and all decaying at the base, leaving only 

their upper extremities to continue the process in 
We should then have the present races re resented by = 
Countless branchlets forming the fatoppe summit “ry e 

eotyledonous tree—a hundred to a hundred and filty 
thousand ; i ecount species only, ten ti , perhaps, if we take into acc venus ae 
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fragmentary traces; and the surviving branchlets themselves 
will be most irregularly placed. Here we should see thousands 
crowded into compact patches definitely circumscribed at every 
point (Composite, Orchidexe, Graminez, &c.) ; there we should 
meet with enormous gaps, either quite unoccupied or a few soli- 
tary branchlets or small clusters isolated in the middle (Moringa, 
Aristolochia, Nepenthes, &c.). In other parts, again, irregular 
masses may be more or less connected by loosely scattered 
branchlets or clusters, obliterating all boundaries we might be 
disposed to assign to them (many of the bicarpellary gamopeta- 
lous orders, the several curvembryous orders, &c.). In the im- 
aginary construction of such a tree, all we can do is to map out 
the summit as it were from a bird’s-eye view, and under each 
cluster, or cluster of clusters, to place as the common trunk an 
imaginary type of a genus, order, or class, according to the 

depth to which we go. If we believe that this type, or original 
trunk branch, is exactly represented by (has descended un- 
changed to) one of the present branchlets, we place it imme- 
diately under that branchlet, as having been directly continu- 

ous with it, and regard the remainder of the cluster as the 
persistent summits of lateral offsets. If we consider that the 
direct trunk-race of a cluster has become extinct in its precise 
form, and has left descendents only from its branches, we place 
it under one of the gaps in the cluster or under a vacancy out- 
side the cluster, according to the conjectures we may think the 
most plausible, as derived from the relative structures, ge 

graphical relations, &c., of the present branchlets = other 
j uch cir- 

inconclusive ; and the assistance we can derive from the ge 
logical record is so exceedingly slight, especially if we descend 

: a ta 

li 

discover ed, either among geological remains or still lingering 
some unexplored region of the globe, we may ye 

gradually to obtain a fair outline of the lost ramifications of 

our dicotyledonous tree, provided we are always on our 
against the common error of treating plausible conjectures ® 
established facts.” oe DP) Ree 7 = 7 ns, i e., between 

leaves and stems.— There is no doctrine better established, 2° 

as distin- 

guished from the axis—a doctrine originally sketched out by 
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has proved difficult or impossible. The leaves of Pinus, the 
outer casing of inferior ovaries, the floral cup of Myrtacee, 

some parts of Coniferous flowers above alluded to, the stamens 
of Euphorbia, &c., have led to much controversy as to whether 

line of demarcation in this respect can be drawn between an 
axial development and a true appendage. It is consequently 
argued that there is no real difference between a leaf-organ (or 
appendage) and a branch; and Trécul (Comptes Rendus, 1872, 
Ixxv, 655) goes so far as to propose the suppression of the 
former term, and call all the parts of a plant branches. To 

ke We should hardly have regarded Goethe’s morphology te 
_ poetically conceived.” It seems to us to have been as soberly. 

if not as & philosophically worked out” by him as by seve 

* See “Prolepsis Pl » in the Amoonitates Academic, ed. Schreb. vi, 
324, where Linnweus plemayie since Ob ‘scusapioe the homology of bud-scales, 
leaves, bracts, calyxes, petals, stame isti 
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of the most eminent botanists,” due allowance being made for 

the time. While criticizing Trécul, we are not clear that Mr. 

Bentham has sufficiently considered the writings of Van Tieghem, 

who claims, perhaps too confidently, that he can draw a osi- 

tive line of distinction between an axial development and a true 

appendage. 
“ Hermann Mueller’s ‘ Befruchtung der Blumen durch Insecten’ 

proves to be just such a repertory and digest of recorded facts 

ported by original observations as is become absolutely 

ispensable for the further pursuit of inquiry in this 

direction. The author is brother to Fritz Mueller, of Desterro 

in South Brazil, so well known as a judicious and reliable 

su 

in 

here first brought prominently into notice appear to be, the 
variety of insects which visit the same flowers, the variety of 

flowers visited by the same insects, and the number of flowers 
which an insect, deceived by false appearances, visits in seare 

of what is not to be found,—all much greater than had hitherto 

been supposed, 
Besides the methodical record of all the facts he has been 

able to collect from German, Italian, Swedish, and British lit- 

erature, H. Mueller commences with a short historical intro- 

duction, in which he does full justice to his predecessors, and 
concludes with some general considerations of a remarka se 

sober character. He justly criticizes the fanciful flights of 

Delpino’s imagination, to which I have myself alluded in 

former addresses, and Axell’s theory that the development of 

the fertilizing arrangements in Phanerogams has been always 
an advance, and still continues to advance, in one and the same 

direction toward perfection; and, as far as I can see, his own 

conclusions are none but what are fairly deducible from the 

facts he records. 
“With this book in hand, I cannot but strongly recommend 

the further pursuit of an inquiry, still in a very early stage, t0 

supposed facts are confirmed by direct observation, and how 

far they may mutually have influenced each other.” 
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Art. XX VII.—Chemical Papers from the Massachusetts Institute 
er- of Technology.—No. II. The determination of Lead as Pi 

oat y W.C. May. 

In the account of Luckow’s scheme of analysis of copper 
given by the 

main portion has been precipitated by sulphuric acid. In 
order to discover whether this method is serviceable for the 
estimation of larger quantities of lead, the following experi- 
ments were made. 

The substance operated upon was brass, the per cent of 
copper and lead in which were accurately known from a 

and diluted with water, so that for one gram of copper about 
80 to 100 c.c. of water and 3c.¢. of strong nitric acid were 
eet in addition to the acid combined with the metals. 

€ metals were precipitated by the galvanic current, the 
: sitive elec- 

Washed and was then weighed in the usual manner. — The oxide 

“ss lead precipitate, I satisfied myself, was virtually insoluble in 

hitric acid of the strength here used, and therefore deemed it 

unnecessary to continue the current after the copper had been 

temoved from the solution. All chance of error in this respect 

might be avoided by connecting a platinum wire with the bat- 

tery, in place of the negative electrode, and immersing it in 

the solution. A fter drying and weighing the copper, the lead 

* Fresenius Zeitschrift, 1869, p. 1. 
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Sagem crucible and ignited gently, apart from the filter. 

the per cent of lead was calculated. I generally found no 

trouble in completely removing the a 
foil; should any difficulty be experienced, however, the last 

traces may be converted to the peroxide upon the platinum 

itself, by cautious heating ; and without, in the least, injuring 

the foil. 
Below are the results of several analyses. 

Ae 

Wt. of copper taken=2'3723 Wt. grms. of lead taken=1-7804 grms. Total 41527 
“ “ found—=2°379 we “ “ found= L791 “ 

Per cent “ Misano i rf. Percent’ ‘“ =42°84 
Theory =57'13 Theory =42°87 

II. 
Wt. of copper taken=0.3988 grms. Wt. of lead taken="3857 grms. Total 7845 

" “* found=-4001 i See ee 
Per cent “ 5 oe Oe ce Por cont.) eee 
Theor = 50°84 Theory =49°16 

Il. 

Wt. of copper taken="4740 grms, Wt. of lead taken=-0907 grms. Total "5647 

“ * found "4137 « © found="0895 ‘“ 
Per cent “ eo = Saoe Per cent “Sib 84 
Theory = 83°94 Theory = 16.06 

LV. 

Wt. of copper taken=.5461 grms. Wt. of lead taken=0246 grms. Total *5707 

oe See See * “© found=0240 -* 
=95°63 Percent “ “ =4'2 Per cent “ 4 =4°20 

Theory =95°69 Theory =431 

Vv. 

Wt. of copper taken=2201 grms. Wt. of lead taken=°0260 grms. Total “2461 

: ound ="0248 found="2205 wo f " 
Percent“ ‘“ =89°59 Per cent“ “ 0 
Theory =89'44 Theory =10°56 

VL. 
Wt. of copper taken='4666 grms, Wt. of lead taken="4109 grms. Total ‘8775 

fo Sou aGeo o “ —™ found=‘4070—“* 
Per cent “ «  =68.50 Percent “ “ =46°38 
Theory =53'17 Theory = 46°82 

These results were obtained by the process previously de- 
ibed and under the conditions there detailed, and seem quite 

satisfactory, especially the first three. The plus error 0 the 
copper was probably due to slight oxidation of the metal 
upon the edges, 
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analysis in this case. 

Per.cent".." ssa2 
Th = 65°42 eory =34'58 

Vil. 

Wt. of copper taken="6153 grms. Wt. of lead taken=‘3252 grms. Total “9405 

. fo found == "6126. 4 fognd==*8027 2 
==6513 Per cent ‘“ us 

Theory 

Arr, XXVIIL—On the Quartzite, Limestone and associated 

rocks of the vicinity of Great Barrington, Berkshire Co., Mass. ; 

by James D. DANA. 

[Continued from page 91, vol. v.] * 

8. From the Housatonic Valley eastward. 

THE region about to be described is within the same half a 

dozen square miles of area that have afforded the facts men- 

i ir. It lies to the 

south and southeast of Monument Mountain, and is within 

st 

or gneiss, and limestone beyond what has been elsewhere 
observed, 

2 So 

op # ee: a 

Section across Housatonic Valley and Monument Mountain. 

mica schist), dipping 20° to 25° to the southeastward, as_repre- 
sented in the annexed section (fig. 8). At the east end garded 

No change to a westward dip, so as to make the whole a gentle 

450, ne Preceding parts of this Memoir are in vol. iv of this Journal, pp. 362, 

50, and vol. v, pp. 47, 84. 
t See this Journal, III, iv, 450. 
Am. Jour. Scr.—Tatrp am Vor. VI, No. 34—Oct., 1873. 
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synclinal; instead, the 
ined be 

slope continues on and terminates in a 
fault, as explain Gut hi ond. 

ile this is the position of the rocks in this Monument 
Mountain section, there are, but a mile north of the position of 
the mountain—as shown in the Glendale section—two steep 
and small synclinals (V1, V*, fig. 9) of the same schist and 

9. 

Section from Glendale westward. 

limestone, with intervening anticlinals, the limestone being the 
prevailing and ae ene rock, between whose jaws the schist 
was pinched up; and, further, these two small synclinals nar- 
row out within a mile to the south against Monument Mt.t— 
each trough where widest being too narrow to take in much of 
the overlying schist, and including less and less as it extends 
southward. 
Now in the section through Great Barrington,—three miles 

south of the east end of Monument Mountain and four miles 
of the west end (and separated from it by open meadow land) 

—the position of the rocks is still different ; and the rocks them- 
selves, although equivalents, are also to some extent different. 
There is a fault, as in the Monument Mountain section ; but 
instead of a fault at the east end of the section, it is near the 
Housatonic River toward the west end (see fig. 10), and east of 
the fault there extends for three miles a single low synclinal of 
gneiss, with overlying quartzite at the west end and underlying 
quartzite at the east: and at the east end there is next—instea 
of a fault—the beginning of a low anticlinal, whose middle 

oe is occupied by the southern continuation of Muddy Brook 
alley, and whose eastern side is a bluff of quartzite overlaid 

by gneiss, and underlaid by alternations of limestone, gneiss oF 
mica schist and quartzite. 

_ The following are the details with regard to this Great Bar- 
rington section. 

In my last paper on this subject, in volume v, of this J ournal, 

I give, on page 88 and beyond, some account of the section west 
of Great Barrington, continued eastward through the village to 
the mountain (Hast Mountain) bounding the valley on the east, 
and illustrate it by the following cut (fig. 10). Here the low 
portion is the position of Great Barrington village, underlaid 

* Page 265. The rocks of Monument Mountain owe their preservation as ® 
Pe hie J to a ee to the cap of hard upper quartzite. 

b 
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by steeply-dipping limestone ; the low ridge on the left (west) 
consists of mica schist (and gneiss) with some intercalated 
quartzite (q), and, on the west side as well as at top, of the 

pass now to the region east of Great Barrington. _ 

he ridge begun in East Mountain (at the east or right ee 

of the preceding section, fig. 10) continues for three miles ot 

partial interruption at one place), to Muddy Brook Valley, 

Where stands “'Three-mile Ridge” as its terminus. is singe 

mile Ridge is in the same line with Monument Mountain an 
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(The map, in volume v, may be consulted for the positions of 
these points.) The south end of Beartown Mountain stands on 

i h plateau, 150 feet or more above the level of Muddy 

map), an important geological locality referred to below. 
Three-mile Ridge stands directly opposite, on the west side of 
the valley (as represented in fig. 11).* 

Along the high region from East Mountain near Great Bar- 
rington to Three-mile Ridge on Muddy Brook Valley, the 
rocks, gneiss and quartzite, form a very shallow synclinal. The 
dip at the west end of the section (right end of fig. 10) have 
at first a high dip, or 50°; but it changes in the course of 30 
yards to 40°; and then a mile beyond becomes nearly horizon- 
tal; and in Three-mile Ridge, the low anticlinal which spans 

Muddy Brook Valley is already begun, its rocks dipping 10° 
to 15° to the northwestward. The quartzite at the top of Hast 
Mountain—a stratified and rather soft quartzite, in some places 
gneissoid—disappears to the eastward. In Three-mile Ridge 

to have a thin center of quartzite, and then, in the course of a 
hundred feet, is changed wholly to hard quartzite, while in the 
opposite direction (northward) it retains its mica schist charac- 
ter, but narrows gradually to six inches before passing under 
cover of the soi 

* Muddy Brook has its head just north of this point: but the broad valley con- 
tinues on southward, and becomes the valley of tee Konkapot, and at the same 
time nds eastward, over the lake region of Monterey. 
+ The diagram here given, to be true to nature, should have the dotted line repre- 
senting the meadow land of the valley doubled in length. 

. 
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In this bluff, and in the fields adjoining the road (R in figure) 
just south and southeast of it, there occur the alternations of 
limestone, quartzite and mica schist or gneiss, already alluded 

11. 
sanvetnennnen etn estecneet+9 wate ee cece, 

watecrenan enter 
Boe SMe Biren 

place—about four miles east of Great 

—was made known to the writer by Mr. 

P. Stevens, of New York, who, many years since, studied the 

alternations of the rocks and made a section of the region. 

The succession is as follows, commencing below, or in the 

field to the south of the road (R). 
hite granular limestone—that of the valley. 1 

2. Mica schist, a thin bed. 
3. Hard jointed QUARTZITE, 30 feet. 
4, Same, limestone, 60 feet. 
5. QuaRTzITE, like the lower, 20 feet. 
6. Gneiss, 80 feet. é ye 
7. (North of the road, R) bluish granular limestone, crumbling. 
8. Mica schist, 6 to 8 fe 
9. QUARTZITE, 100 feet (Devany’s quarry). 

0° to 85° to 

But At the 

quarry, which is two hundred yards to the eastward, the dip 1s 

20° 80° to the phate ab 5 The change of strike - 

other facts, including the northwestward dip in geile <§ e 

Ridge, show that the low anticlinal opens widely to the south: 

—the axis being inclined to the northwa rd. 

_ 
ist evince the little genetic

 
. e alternations of quartzite and schi 

be gi EY 

y) 
10. Gneiss (overlying the quartzite at the eri ) 

is 

artzl 

(No. 8 in the section above) has but little lateral extent ; for 

oa a hundred yards off in the direction of the strike there 1s 
no 

Modern ones in the irregularities of the bottom an 

lining of sand-banks, 
* 
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ne. 
Devany’s Bluff has been stated to be the front of the plateau 

on which the south end of Bear Mountain stands. Going east- 
ward a mile and a half, and then rising by a rough and steep 
road to the top of this plateau, the dip of the upper gneiss be- 
comes northwestward, and the limestone formation outcrops 
on the plateau from beneath it and is the surface rock to the 

low anticlinal spanning Muddy Brook Valley, a little to the 
north of its line, there is a shallow synclinal like that west 
of it. 

But Beartown Mountain, while having nearly horizontal 
rocks at its south end, has its beds very steeply upturned to the 
north, and hence in that direction it is a deep synclinal. It 1s 
hence like Tom Ball* in being a shallow synclinal at one end 
and a deep at the other, but the shallow is at the opposite 
extremity—the south. 

The rocks of the mountain all overlie the Stockbridge lime- 
stone. They are mainly varieties of firm and well characterized 
gneiss. Fissile dark-gray gneiss, approaching mica schist, an 
a firm less schistose variety of similar color, are common. But 
these vary on one side to a white feldspathic gneiss containing 
a little black mica, in short interrupted lines; and on the other 
side to a quartzose variet , which on weathering becomes at 
surface in appearance a curiously pitted quartzite. Again, the 
gray gneiss at the north end is an exceedingly firm gn 
rock, owing to the contortions experienced in the period of bold 
upturning and metamorphism. South. of the railroad half a 
mile west of South Lee, immense blocks of this gnarled gneiss 
lie like ruins on the slope of the adjoining ridge. 

* This Journ., III, v, 85. 



in the vicinity of Great Barrington, Mass. 263 

In some places in Beartown Mountain there are hornblendic 

layers; and at one ascent of the mountain made from the west 

side, about midway between the north and south extremities, I 

- found, near the top, a dark-gray, fine-grained layer, exceedingly 

tough, consisting largely of quartz and massive garne 

spur just east of the south end I observed in the gray gneiss a 

~ 

the Stockbridge limestone. Precisely the same kinds of gray, 

white, and quartzitic gneiss I found constituting the first ridge 

south of the road that leads up the valley to Washington from 

near Lenox Furnace. The Stockbridge’ limestone makes the 

base of the ridge and outcrops at its western foot; and the 

marble quarries of Lee are the same stratum two iniles to the 

southwest. 

Leaving now the region of the preceding section and Bear- 

town Mountain, we may go west to the low north-northwest and 

south-southeast ridge that extends from Three-mile Ridge north 

to the south end of Monument Mountain, and follow the ridge 

northward. 
First, at the notch where the road from Great Barrington 

passes through Three-mile Ridge, the gneiss is nearly horizontal, 

with a slight dip, where distinct, to the westward, as in Three- 

mile Ridge just to the south. 
A mile and a half to the north of the notch, a rocky bluff 

Monument Mountain the ridge is mostly under soil; and along 

the western slope all is earth-covered. Toward the base of the 

of a shallow synclinal, but a narrow one. 

Reaching the notch along which the Stockbridge road a 

the south end of Monument Mountain (near the east or right en 
- 

» 

*I speak, p. 262, of “ rising b: h and steep road to the top 
of this plateau. 

p. 408 g by a rough and § 
Near the point there reached, in the limestone area north - -segltiee to bs 

thodophyllite (rose-colored pyrosclerite), but containing also Logg eT tal = 

grains ; and, later, another smaller loose mass ooo qu 

n crystallized chlorite, along with large imperie 

beautiful rose-colored sphene. Since the first discovery I hav
e been 1 

an excursion along its whole western side, no evidence of any W: : 

They may be of drift transportation. Until the minerals are oe pa pias ae 

I forbear to draw the conclusion—seemingly the most probable— : 
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of the annexed section, fig. 13), there is an exhibition of quartz- 
ite under its various contradictory phases. In the first place, on 
the Monument Mountain side of the road, stands out in some 

Br as sae q “7 1 

Section across Housatonic Valley and Monument Mountain. 

arts of their contour these masses might be taken for trans- 
ported boulders. ‘The dip of the layers of this soft quartzite is 
30° to 35° to the eastward, and the strike N. 5° to 20° E. 
At one place, 200 yards to the north of the other outcrops, 

this soft quartzite occurs on the west side of the road with the 
dip reversed or to the westward, the amount 15° to 20°, and with the strike N. 20° W.; and here also there are immense 

seemingly imbedded in the soft quartzite. Such a quartzite 

ment Mountain, and shows that all quartzite boulders else- 
where are not drift boulders. 
This soft, bedded, rotting quartzite at one place is exposed 

within forty feet of the massive enduring Monument Mountain 
quartzite, and with nearly the same dip, the latter not relenting in the slightest as it approaches the former. Are the two, not- withstanding the abrupt transition in texture, parts of the same 
layer? This is possible. Along the path descending northward 
from the eastern quartzite summit of Monument Mountain, the quartzite, elsewhere of extreme hardness, is for some yards thin 
bedded and rather fragile; showing a rapid falling off toward 
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map i 
a eastward), although the eastward dip of the beds of 

mountain is only 15° to 25°—the strike being N. 15° W. 

“ed - the soldering together of the layers in consequence © 

a ateral pressure attending metamorphism. e evidence 

a es at least that there exists here either a fault or a very 

e aM synclinal. 

e limestone at this outcrop is the Stockbridge stratum ; it 

G ; Sag the way to Stockbridge and 

oossenh and it is consequently the same stratum that is seen 

ing under Monument Mountain at its west end near 

ig in a: of many of the hard layers in the soft quartzite 

voLadtonge , owing to the former presence of disseminated car- 

ee of lime; and the ready disintegration of the other layers 

y be due to the same fact. Yet the soft quartzite crumbles 
The thin-bedded 

4. Observations outside of the Great Barrington Region. 

a. Mt. Washington and Western Sheffield. 
u, situated in South- 

e in New e astern Massachusetts, with its western side in Ne York and 

i i 000 feet in elevation 

Se it projects to the eastward, and is almost wholly within 

ae Hv e of Massachusetts, 
Mount Everett, the highest point, 

hon; feet high, according to the Massachusetts triangula- 

Shetfield on the eastern border. It has the limestone plains of 

: ld on the east, and those of Egremont on the north. 
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This projection of the mass from the east side of the Taconic 
Range is shown in the accompanying outline map of the region. 
TT is the em of 
the Taconic Mount- Ss 

ains, situated along the ———————————— 
boundary between N. 

rk and Massachu- 
setts; while E, more 
than three miles east of iS 
the boundary, is the = 
position of Mount Ev- > 
erett. The part lined 
over is the limestone > 
region lying to the et 
north and east and cov- 
ering a portion of the , 
eastern F foot f the ( WASHINGTON 

f i 
Ul 

mountain. 

R 

li H 

fe 
Bay | | 
in D 

it 

if I hy) 
i i 

tit 
i 

I 

~ - 

ning _" 

nce? 

i and § are two 
ridges extending from # 

a 

CSSD 

! 

it into Egremont. The 
limestone reaches into 
the intermediate val- T 
leys, even into the nar- 

we 
£e 

eee 

~~. 

-~ 

S, T, is 
a fine-grained mica slate approaching (if not really) hydromica 

bipega It is the same that constl- 
tutes Tom Ball near Willi 

easterly dip—the amount 35° to 45°. But along the western the under-mountain road—the dip is to the west 25° to 30°, with 
the strike N. to N. 25° E. (compass course). The limestone 
extends up the slope of the mountain for 100 to 120 feet above 
the road (by estimate, 700 feet above the sea level), and retains 
throughout its westerly dip; and then there follows the over 
lying slate of the mountain, with the same dip. This plunge 
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of the limestone westward under the slates of Mount Washing- 

ton may be traced along for four to five miles, even to the north 

extremity of the ridge R; and it characterizes also the high 

eastern summit, Mt. Everett, where the westward dip is 35° to 

60°. East of the extremity of the ridge R, the strike of the 

limestone has some westing, becoming first N. 15° W., and then 

N. 8 ., and the last is the strike just north of it. 

The limestone thus dipping under the mountain does not 

emerge short of the region of Copake in New York, and conse- 

quently the Copake and Sheffield limestones are the same stra 

tum—both, the Stockbridge limestone; and the limestone 

stratum, therefore, makes a synclinal. : 

But the slates of the ridge S, and also those of the Taconic 
7 ° 

Moreover, the limestone of Egremont west of the ridge R 

takes the steep easterly dip of the ridge 8, and the same also is 

eral pressure, from the eastward, beginning the downward — 

4mue east of the foot of Mount lager 08 made a ps 
whose bottom on the east inclines westward at a comparative'y 

ae ~hashi until its axial plane, like all the slate — in 
7 ° ° ite n ie) 3 : pped eastward 50° to 70°. Then, qut with the same steep 

ington, the second synclinal, S, was made wi A sti 

inclination. The synclinals S and T become merge ges ge 
mass, in Mount Washington; and as the ‘i . 
appear at the summit, the intermediate anticlinal in gesagt 
tain was only an anticlinal of slate. In other words, the syn 
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clinal of limestone beneath the mass of the mountain was one 

limestone outcropping between; and then, farther north there 
was formed the Taconic synclinal T alone. West of Southern 

Den Ridge (from a deep gorge in its west side), is about 150 
feet high, above the oe 

“ea residence is near by), about 120 feet. The schist at 
ear’s Den and the limestone adjoining dip 60° to the eastward. 

i 
Ey it pl 

little of the overlying schist. The layer of the schist folded 

not over 80 yards thick, 

* This Journal, III, v, 86, 91. 
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making the whole thickness of the schist between the jaws of 
limestone about 160 yards. The schist involved in the syncli- 

In the limestone of West Sheffield, two miles east of Mt. 
Washington, an opening has been made by Mr. Ralph Little 
of Sheffield, which has afforded some copper pyrites, with traces: 
of galena and blende, and also rutile in crystals one to two or 

three inches long and an eighth to a fourth of an inch broad. 

b. Canaan, Connecticut. 

observations—that the hard jointed quartzite may ass in the 
course of a few rods into soft friable quartzite; that 1t may 

graduate almost as abruptly into mica schist or mica slate, 

* This Journal, ITI, iii, 179. 



270 J. D. Dana on the Quartzite, Limestone, elc., 

_ The only place in the outcrops of quartzite near Canaan, 

where the stratification is distinct, is in the northeastern of the 

patches, Nos. 5 and 6. (I reproduce here the map of the region, 

prepared for me by Mr. Adam.) I still find, on a re-exam- 

quartzite itself, the angle being N. 60°-65° W. at the north- 

west end, N. 45° W. at the middle, and N. 30° W. at the south 

ly 
west of the southeast end of the quartzite, the di of the lime- 
stone is N. 35° W. i 

quarry,* or that there is a fault. Seventy-five yards farther 
to the northeast, the limestone outcrops again, with the strike 

N. 53° W., and dip to the northeastward as in the other 

* No. 3, page 261. 
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cases, as if it were a bed overlying quartzite No. 6; and this 
it is, unless there is a fault between the two. The quartz- 
ite of patches Nos. 5 and 6, having the dip in opposite direc- 
tions, may be parts of one bent layer; for the thinness of the 
bed No. 6 may be only the thinness of the hard part of the 

. bed, a soft upper portion having been removed. Hence, 
while my previous fa ar are sustained by Canaan facts, 
they are wrong only because facts elsewhere observed have 

passing into gneiss. I have not found any quartzite stratum, 
but it is possible that the soft kind may be concealed beneath 
the high grassy slope of the north side. Canaanite, or white 

augite rock,* occurs in many places in the upper part of the 
underlying limestone.+ 

ce. South Canaan and Falls Village. 

what may be called a spur of Canaan Mountain, named Cobble 

Hill. This hill consists beiow, to the west, of quartzite, dip- 

nattaite, 20 to 25 feet of which are exposed above the road, 

_ *Both tremolite and white augite occur in the Canaan region. The Canaanite 

18 @ massive form of the Joins as first obsefved by Prof. ©. U. Shepard, in his 

Unconformable. It is quite possible that within this 200 yards, where the rocks 
concealed from view, there is a bend in the limestone, bringing it into 



272 J. D. Dana on the Quartzite, Limestone, etc., 

bedded kind, and in its upper part it contains, at intervals, some 
streaks of black and white mica, thus showing its relations to 

the overlying schist. The dip of the rocks conform to that 

of the limestone not far distant, and there is no reason to 
doubt that the quartzite, with the other crystalline rocks, 
overlie conformably the limestone. 

t Falls Village, the limestone outcrops above the river at 
the falls and over the plains adjoining. Just above the falls, 
on the west side, there is an outcrop of well characterized mica 
schist; and half a mile to the northwest the schist forms a 
ridge, with limestone outcropping in its lower slopes from 
beneath the schist, both rocks having a dip of but 15° to 20°. 
The mica schist contains small garnets, and some of its layers 
abound in crystals of staurolite. This locality of staurolite was 
mentioned to me by Dr. Stephen Reed, of Pittsfield, as well as 
that at Bear’s Den in Sheffield. 

d. Rutland, Vermont, and Graylock in Northwestern Massa- 
chusetts. 

Vicinity of Rutland.—I have not attempted to give the Rut- 
land region a careful study, but have made some observations 
of interest bearing on the relations of the same to that of 
Great Barrington. 

On the eastern border of the Rutland limestone, just east of 

eo and hydromica slate 100 yards off. Part of the quartzite 
ooks like gneiss, owing to streaks of silvery mica (hydrous 
= ?) in largish scales. Another part is a coarse conglom- 
era 
The rocks in the Rutland ridge, excepting the massive 

quartzite, are well stratified, and have a dip to the eastward 
corresponding with that of the Rutland limestone and appar 
ently lying over it. I found no vertical section of quartzite 
and limestone near Rutland, showing positively that the quart 
ite with the hydromica and chlorite slates were uppermos 
But the dip of the rocks at the nearest outcrops was the same 
with the limestone; and at one outcrop of the limestone, the 
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upper layer was covered above with a coating of quartzite, con- 

ing the conclusion that the quartzite is the superior rock, 
It will be observed that the variations from hard to softer 

quartzite, and from quartzite to metamorphic schists, are simi- 

lar to those observed in Berkshire. East of Brandon, a mile 

or two beyond the limonite, lignite and kaolin bed of “ Forest- 
dale,” I visited another part of this Vermont quartzite range. 
There the rock is of the hard jointed kind. But the bedding 
is in some places distinct, and in a few layers there are slaty 
portions. 

Graylock.—Graylock, standing between South Adams and 
Williamstown, in Northwestern Massachusetts, 3600 feet above 
tide level, while Taconic in system and in the character of its 

rocks, belongs to a parallel line of elevations about six miles 

east of the Taconic Ridge. In structure and origin it is closely 

like Mt. Washington. ‘This is shown as far as relates to the 
existence of the synclinal, in the section of it published by 
Prof. Emmons, at page 19 of his American Geology (8vo, 1858), 
the general truth of which I have verified. 

is section commences at South Adams, and terminates 

at the entrance to the great funnel-shaped valley called the 

Hopper, where the limestone stratum dips eastward under the 
mountain. The dip of the slates at the summit of Graylock 

*The Geologi uartzite east of Brandon to 
ogical Report of Vermont makes the q : 

‘xtend west over wa calles of country which is without outc ay ape roe 

7 to the bed of limonite and kaolin at “ Forestdale. But the kao: 

| it is 

aes or hydromica underli 
its feldspar was the origin of the kaolin. 

AM. Jour. Sc.—Turep Serizs, Vou. VI, No. 34.—Oct., 1873. 

18 
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CONCLUSIONS. 

I close with the following conclusions as a sequel to those 

mentioned on former pages of thi ol 
XIIL. Lithological evidence as a test of Geological age.—lt is 

above shown that the mica schist overlying the Canaan lime- 

stone is in Sheffield and Canaan stawrolitic. The mineral stauro- 
lite ewists, therefore, in rocks younger than the Stockbridge limestone. 

But the facts which have been presented, besides opposing 
the idea that staurolite is a satisfactory mark of age, also show 
that lithological evidence should be used with extreme caution 
even within a district of a few square miles. For in a distance 
of three miles or less, a stratum of quartzite has been found to 
become one of mica schist, or of gneiss, or of mica slate, garnet- 
iferous or not, or of hydromica slate, or of chloritic mica slate, 
or chlorite slate containing magnetite or not; and in another 
locality, in the course of two miles, the quartzite stratum 
changes to a coarse staurolitic mica schist, full of garnets ; and 
in another, mica schist is replaced by a granitoid gneiss. Had 
I known these facts when I commenced my investigations in 
Green Mountain geology, I should have had much less diffi- 
culty in reaching right conclusions. It is hence evident that, 

in the present state of the science, we should beware of all con- 
clusions as to the age of metamorphic rocks that rest on litholo- 
gical evidence alone, whether they relate to pree-Silurian or 
subsequent time. en every square mile of New England 
has been investigated stratigraphically with thoroughness, we 
shall begin to know something of its geology. 
It should be understood that tracing a formation along from 

mile to mile by means of the rocks, after an understanding of 
their characters and transitions, is a very different thing from 
deducing the age of rocks on the principle that a particular 
kind belongs to a particular age in geological history. 

It follows from the facts reviewed, as stated in an early 
part of this memoir, that there is not strictly any quartzite forma- 
tion in the Green Mountains ; the formation being made up % 
various rocks, and quartzite being not always the predominant one. 
XIV. Age of the Stockbridge Limestone—This mass of lime- 

stone, as | know from personal study, extends continuously 
from Pittsfield to Canaan.* Beyond Canaan it stretches on, 48 
shown by Percival, to a point south of Pawling in Dutchess 

0., New York—making for the total from Pittsfield southward 

i h 

* The one interval not examined when 52 of vol y was printed, I 
have recently been over. eae ee . 
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rock, all the way to Rutland 80 miles from Pittsfield, and 20 
miles beyond, is the same limestone. The evidence consists 

terruptions the quartzite continues to accompany the limestone, 
especially along its eastern border, just as in Berkshire, and 
that it undergoes the same transitions to mica schist, mica slate 
or hydromica slate, along its course; and, further, that the 
mica slate accompanying the limestone, especially along its 
western border, is very similar throughout. That the evidence 
should be conclusive, the actual continuation of the limestone 
through, from Pittsfield northward, should be ascertained, and 
also the stratigraphical relations of the quartzite to the adjoin- 

ing limestone. What is.now known is sufficient to render the 
conclusion exceedingly probable. If so, the age of the lime- 
stone at Rutland and other parts of Vermont is approximately 
that of the rock in Berkshire and farther south. 

I have referred to the facts with regard to Chazy fossils 
found in the Rutland limestone by the Rev. A. Wing. As the 
facts are of the highest importance, the paragraphs may be here 
cited. (This Journal, vol. iv, 188, 1872.) Mr. Billings says— 

I received last summer some fossils from Rev. A. Wing, and 

: quarry,—the most northern one worked on the southwest 

side of the valley, say one hundred and fifty rods southwest from 

Barns’ hotel, West Rutland.” : 
This is the description of the locality given by Mr. Wing.. My 

That all the facts may be before the reader, I quote a page 

(bp. 418, 419) from the Vermont Geological Report on other 

Ossils from the same limestone. 

Although the Eolian limestone is largely distributed in our 

route =A fossils have tae found in it, saben the few which 
occur in Vermont. We have found the following genera, to which 

Specific names cannot yet be attached: Huomph lus, Zaphreniis, 
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Stromatopora, Chetetes and Stictopora. Two kinds of encrinal 

plates have also been discovered. These genera were determined 

by Prof. James Hall. 
Euomphalus. This is a genus of univalve mollusks, somewhat 

resembling Maclurea and Ophileta. It is most common in 
Devonian and Carboniferous rocks, though not wanting in the 
Lower Silurian. This genus has been collected from the Eolian 
limestone in Whiting and Sudbury. A shell of the same genus 
is found in the Hudson River limestone in Orwell, which is quite 
near the locality in Sudbury. There are two species of Euom- 

8. 
semi-crystalline limestone connected with clay slate upon Lake 
Memphremagog near talcose schist. We cannot ourselves dis- 

phremagog and the Eolian limestone. This genus occurs mm 
dark colored slaty limestone in Sudbury and Cornwall, associated 

Stromatopora. is is the most common of all the fossils in 

is in the 

Niagara group of Upper Silurian rocks. It has been found in 
Sudbury, Orwell, Cornwall, East Middlebury, Brandon, New 
Haven and Williston. The specimens from East Middlebury and 
Williston are referred to this genus with a query. ere are 
probably two species of Stromatopora in the Eolian limestone. 
_ Chetetes. This genus is both an early and late one—that is, it 
is found from the Lower Silurian to the Carboniferous — 

olian 

mon at Peck’s quarry in Cornwall, and on Dea, Casey’s farm; 
at New Haven on the railroad north of New Haven railroa 

bridge, and in a loose block of limestone at Middlebury village. 

vetopora. Sudbury were also collected specimens of the 

genus Stictopora. This genus was remarkably well defined. Prof. 

Devonian rocks, : The fragments of small encrinal stems that have 

been gece sey in a Eolian limestone, were found at he — FA 
uarries in East Dorset, upon Mt. din West Rut 

aa and Cornwall, — ee eae er 



in the vicinity of Great Barrington, Mass. 277 

One will be struck with the fact that all these fossils have an 

Upper Silurian or Devonian character, wherever they are of value 
in identifying strata. * * * * 
We incline to the opinion that they must probably be placed 

as high as that formation, or as low as the Lower ilurian; to 

which last position Mr. T. 8S. Hunt assigns them. 

_ With regard to the Vermont quartzite, we have the follow- 

inz facts from page 356, of the same report. 

Several species of fossils occur in the quartz rock. They are a 
species of ZLingula, a mollusk resembling the Modiolopsis, a 
straight chambered shell (?), a few crinoidal columns, the Scolithus 
linearis (Hall), a few fucoids, and some indeterminable forms 
which are evidently organic. 

ingula is from the north part of the principal range of 

From the above statements it would appear that the lime- 

stone is either later Lower Silurian, or younger. But species 

inferred by Hall, Billings, Hunt and others that the beds are 

probably Lower Silurian. The encrinal stems, as I learned 

having followed that of the Chazy, as in most regions of Chazy 

Hudson River group; and the Scolithus is of no particular age. 

The results thus take us back to the old idea of the Profes- 

sors Rogers, that the limestone is mainly Trenton, and therefore 

that the slates of the Taconic Range are of the Hudson River group. 

‘he two make up the true original Taconic system of Emmons. 

Before leaving this topic I make one remark i 

ture, Through the early part of the oon controversy—im 

i em 
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At the same time I inclined toward the views of Profs. Rogers 
and Prof. Hall because of my confidence in them as geological 
observers. When, thirteen years since, Sir Wm. Logan, after in- 
vestigations in the Green Mountains of Vermont and Massachu- 
setts, as well as in Canada, brought out his view that the Taconic 
rocks—those of Taconic mountains and the associated limestone 
—were identical with the Quebee group,* (an opinion then partici- 
pated in, I believe, by Prof. Hall,) I gave it acceptance and 
adopted it inmy Manual of Geology. Within the past halfa dozen 
years I have looked to the rocks themselves in order to obtain 
ground for an independent judgment; and the result is that 
above presented, It makes the Taconic rocks and the associated 
limestone one in formation, as held by Logan; and it differs from 
his view as to the age of the beds—on the basis partly of the 
older examination of fossils by Hall, and especially on the recent, 

by Billings ; and diverges also as regards the relations of the 

quartzite. 

The conclusion I have presented relates to the original Taconic 
as presented by Emmons in his New York Geological Report 
published (in quarto) in 1842, and not to the unfortunate addi- 

tions to it made in his later publications+—unfortunate because 
they drew off atsention from the real Taconic, and became the 
chief subjects of controversy and prolific sources of error. 

the quartzite contains no ches of gneiss or of any 0 the 

* The views of Logan are to be found in thi i ; and 
. na s Journal, Il, xxxi, 210, 1861; a0 

cers pages ace conclusions, by T. Sterry Hunt, at page 392 of the same 

an article entitled “On some points i i logy.” : 
+ See this Ja TIL, iii, 468. points in American Geology: 
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Art. XXIX.—De Verneuil. Eulogy of M. Dausrts, June 4, 
1878. 

t 

. been deprived, alike eminent in character and intelligence, 

position consecrated with zeal to science and crowned with im- 

portant discoveries. 

Puttirpe Epovarp PovULLETIER DE VERNEUIL, born at 

Paris, Feb. 12th, 1805, was destined to the magistracy, and had > 

attained to twenty-five years of age, when the events of 1880 

put an end to his plans in that direction. 
_Atthe moment when he hesitated as to what pursuit to devote 

himself, geology was making marked progress. No. only was 

it admitted that the crust of the earth, instead of having always 

remained unchanged, as the school of Werner demanded, ha 

undergone foldings and fractures which revealed transformations 

in its structure, but it was becoming possible to determine 

the relation in age of these phenomena. It was under such 

circumstances that M. de Verneuil felt himself drawn toward 

geology, and that he followed with great ardor the lectures in 

which M. Elie de Beaumont developed these new ideas. e 

great questions connected with the history of the globe soon 

took strong hold of him, and’he resolved not to remain a mere 

spectator of the discoveries of others. : 

Recognizing the fact that in geology, as in all the sciences of 
er- 

gations of two — English geologist Z 

under the general name of Transition formations. As has more 

than once happened, this first journey had a decisive influence 

upon the future direction of the researches of M. de erneuil, 

and upon the character of the services to science by which. he 

mpare soon led him to the. east. He 

turned toward Turkey, following down the Danube, on which 

Steam navigation was just then “ntroduced, and, led on by meet- 

ing those who sympathized in his objects, he went through 
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M. Deshayes. This savant, who now came to the aid of strati- 
grapes! geology by his profound knowledge of fossil shells, 
took much pleasure in instructing de Verneuil in this important 
study in a private course rendered illustrious by distinguished 
auditors, themselves soon to become eminent geologists. 

having made, in 1838, a special study of the lower 
beds of the Bas-Boulonnais, M. de Verneuil had already become 

icholas warmly favored this enterprise, the grandeur and 
utility of which he fully appreciated ; and that many learned 
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isolated parts of the region. ‘Traveling by different routes, 

and meeting from time to time to compare their observations, 

the three savants gave a very wide range to the field of their 

operations. The nearly horizontal position of all the forma- 

tions beyond the chain of the Urals is in marked contrast with 

the manner in which the same groups are upturned and broken 

in Western Europe; and the great extent of the beds favors a 

rapid acquaintance with them. The work upon Russia in Ku- 

rope and the Ural Mountains, accompanied as is well known by 

geological maps representing each of those countries, appeared 

in 1845. It isa monument raised to the knowledge of the im- 

mense region to which it relates, and at the same time to the 

fundamental principles of geology. The introduction of the 

ermian system into science was one of the great results of 
this exploration. 

n. When it is possible to follow deposits from one country 

to another without interruption, it is easy to trace out corres- 

ii ndances among them; but this cannot be done between two 

Continents separated by 3,000 miles. : ; 

In the spring of 1846, the publication relating to Russia 

M. de V 
eae 

out and compare for the two continents the sedimentary 

Strata, from the lowest fossiliferous beds up to the coal. Such 

Was the task laid down for himself by this intrepid pioneer 12 
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science. His study had exclusively for its base the species 
which he examined in local collections or those which he him- 
self gathered from the deposits. He established the fact that 
in countries so remote the first appearance of life was very 
similar in forms, and that the same types were developed suc- 
cessively and in a parallel manner through all the series of 
Paleozoic beds; that there is on both sides of the ocean a 

the other, of bringing back to Europe the results of Ameri- 

There is, however, another enterprise which bears still higher 
his his in- 

. 

TreaZ 

instructions. The geological map of Spain, and the memos 
published after these boca excursions, among others 
which is rendered signal by the discovery of the Primordial 
fauna, did not interest Spain alone, where they incited others to 
labor, but the whole scientific world. 
_It is greatly to be regretted that the author of so many Pre 

cious observations did not find time to put them in order and 
work them out as a whole, as he did in Russia. 
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- In 1854, de Verneuil was made member at large of the 

Academy of Sciences at Paris. The Royal Society of London 

and other foreign societies had enrolled him among their 

lat 

A clear judgment, and a complete independence of all pre- 

conceived ideas, guided him in his deductions. Far from being 

absorbed in his own special studies, he interested himself in 

various other branches of human knowledge. He was perfect 

master of many modern languages; and this was one of the 

means which insured him success in the countries he explored. 

Moreover, the fine arts were not excluded from his pleasures ; 

he had cultivated his talent for music even to becoming a skill- 

ful composer. Few persons possessed more natural benevolence 

than he. His extreme kindness was not only apparent in the 

ordinary intercourse of society, but was manifested in many 

generous deeds. He discussed the opinions of his opponents 

with calmness and good temper. Exquisite loyalty and sincere 

1873, having almost completed his 68th year. 
M. de Verneuil had called to his aid all the resources of 

Paleontology, particularly those pertaining to the Paleozoic 

strata. In this respect he held perhaps the first rank among 

geologists on both continents. Moreover, he was at once the 

Settee and the master in the knowledge of North American 

ogy. 

had explored. Strangers from all countries, as well as French 

savants, have availed themselves of his valuable collections, 
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which with the utmost liberality he put at their service, besides 
aiding them with the results of his own studies. In this way 
he was a center for the study of paleontology, whence radiated 
light in every direction. 

To continue, even after he had gone, the exercise of his 
generosity toward all students, he has desired that his collec- 
tions—certainly unique—should be always at their disposal, 
and to this end he bequeathed them to the Gallery of the 
School of Mines. 

The memory of our excellent member will always be held 
in — among the geologists and paleontologists of the 
wor 

Art. XXX.—On Isomeric Sulphosalicylic Acids; by IRs 
EMSEN, 

ulphosalicylic acid was originally prepared by Cahours,* 
2 Pon a Tes ha 

then filtered off from excess of chalk and precipitated oy perth 
treated with 

taining the potassium salts, was evaporated down to a compara 
tively small volume. On now being allowed to cool slowly, # 

* Ann. Ch, Phys., [3] xiii, 92, + Ann. Ch. Pharm., ciii, 39. 
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following results : 

I, 05885 grams of the salt, on being heated to 190°, lost 0°0637 
grams H? O=10°83 per cent. 

IL 05885 grams of the salt gave 0°3113 grams K?SO*=0°13956 
grams K=23°71 per cent. 

Calculated. Found. 

(C7H408S) 216 65°45 ee 

K2 78 23°64 AR es | 

2H20 36 10°91 10°83 

330 100°00 

The fact that this salt contains two molecules of water of 

crystallization, together with the fact that it is the princi al 

On evaporating the mother liquor from the crystals first ob- 

tained, and again allowing to crystallize, a second deposit took 

place. This was made up to a great extent of crystals of the 
same kind as that already described, but, in addition to these, 

and well-formed. The two kinds were sn gen: as carefully 

a possible by mechanical means, and bot 

peatedly. The larger crystals, after being subjected to this 

I 05258 grams of the salt, on being heated to 180°, lost 0-044 
grams H*O=8°37 per cent. 

Tl. 05258 grams of the salt gave 0°2859 grams K2S04=0°12817 

grams K—24°38 per cent. 
Calculated. Found. 

(C7H*058) 216 67°29 ---- 

K2 18 24°30 24.38 

14H20 27 8°41 8°37 
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The salt is thus proved to be derived from a sulphosalicylie 
acid ; and, further, the difference in form an 
it and the needly crystals make it appear probable that the two 
salts are derived from isomeric modifivations of the same acid, 
though, of course, the proof is not given. is supposition is 
rendered still more probable by the fact that when a substitut- 
ing agent is allowed to act upon an aromatic body, in almost 
all cases where it is theoretically possible, two isomeric prod- 
ucts are formed; the formation of but one product being, as 
recent investigations tend to show, a rare exception. 

he ordinary reaction of Dusart, Kekulé and Wurtz could 
be applied with success to the two salts described, it would be 
possible to throw some much-needed light upon the constitu- 
tion of the dioxybenzoic acids, of which we can safely say that 
the constitution of not a single one of the many varieties de- 
scribed is known. Provided we can once establish the fact 

here are, according to Kekulé’s hypothesis, but six varieties 
of these dioxyacids possible, most of 

on, 

sponding reaction between potassic sulphoxybenzoate and 
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Ip 
on being distilled over a water-bath, left behind a brown, thick, 

0'2058 grams of the substance, dried over sulphuric acid, gave 

04606 grams CO?=0°12562 grams C; and 0°0882 grams 

H?0=0-0098 grams H. 
Calculated. Found. 

C7 84 60°87 61°04 
Hs 6 4°35 4°76 

O8 48 34°78 wenn 

° 138 100.00 

The other product formed could not by the most varied 

Manipulations be rendered more attractive. Tt remained a dis- 

treated with sodium-amalgam bstance which posse: 
“ gave a suds Pp 

the odor of phenol.* re nothing else could be detected, these 

* See Landolt, Ber. Berichte, IV Jahrgang, 770. 
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two, viz.: salicylic acid and phenol, may be considered the 
legitimate products of the action of potassic hydroxide upon 
potassic sulphosalicylate. 

It remained to study the corresponding reaction with the 
second variety of potassic sulphosalicylate. The experiment 

ormed in exactly the same manner as in the first case ; 
and all the phenomena observed were but repetitions of those 
already described. Salicylic acid and phenol were the only 
products. The salicylic acid was not analyzed, as its properties 
were a sufficient guarantee of its identity. The phenol was 
detected, as in the former case, by means of Landolt’s reaction. 

If we consider the phenol as a secondary product, formed by 
the splitting up of salicylic acid under the influence of heat, 
we thus see that the effect of the action of potassic hydroxide 
in the cases under consideration is simply to cause a substitu- 
tion of the SO?0H group by H. Similar instances are men- 

whether any connection can be traced between the positions 
of the substituting groups, and the occurrence of this retro- 
grade substitution. 

Williams Oollege, Mass., August, 1873. 

Arr. XXXL—On the Silt Analysis of Soils and Clays ; by Eué. 
W. Hitearp, State Geologist of Mississippi. 

(Read at the Portland Meeting of the Am. Assoc. Adv. Sci., August, 1873.) 

so il 
It makes a material difference whether the grains of sand 

contained in a soil or clay are prevalently half a millimeter 2 
diameter, or the tenth or twentieth part of that amount. _ and 
(or more properly silt) of the latter size is by no means 1M 
pable; and yet a soil containing 50 per cent of this substance 
might be exceedingly “heavy,” while it would be “ ie the sand grains approached 05™™ diameter. And it wou 



. 
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make an equally material difference whether or not the impal- 
pable matter usually classed as “clay” were really, in the main, 
silicate of alumina, or simply silex, or other mineral powder. 

Equally important are, of course, the corresponding differ- 
ences in the properties of clays intended for use in the arts. 

In the prosecution of my researches on the soils of the State 
of Mississippi, I found myself confronted by these difficulties, 
and by the necessity of providing for some mode of operation, 
and means of designating the several physical constituents of 
soils, which should not only insure more accurate results, but 
should also render these capable of ready comparison all the 
world over. 
I need not recapitulate the often-discussed objections to 

Nobel’s apparatus, with its four vessels of oe capacity 
and slope of sides, and variable head of pressure. Not one of 
the five sediments obtainable by its use is ever of a character 
approaching uniformity ; and even in one and the same instru- 
ment, successive analyses of one and the same material differ 
widely in their results. 

Schultze’s elutriating apparatus, as modified and used by Fre- 
senius in his investigations of the clays of Nassau—a tall, 
conical champagne glass, with an adjustable stream of water 
descending through a tube in the axis—answers a better pur- 
pose; but offers the inconvenience of the accumulation of 

heavy sediments around the mouth of the tube, whereby not 
only the velocity of the stream is changed, but its failure, at 
low velocities, to agitate the whole mass of the substance under 
treatment, allows portions of the latter to escape the elutriating 
action altogether. And since in soil analysis special impor- 
tance attaches to these finer sediments, which are carried off at 
low velocities, this objection is a capital one. 

ntending to carry out in a convenient form the idea (already 

en : 
“hydraulic value,” I adopted in place of a variable head of 

Water, a constant one (a Marivctte’s-bottle arrangement, adapted 

to ten-gallon carboys), modifiable by means of a stopcock 
with a long lever moving on a graduated arc, on which the 
Positions corresponding to given velocities in vessels of known 
‘ross-section of mouth, are marked off according to empirical 
determinations, 

as order to obviate the inconvenience arising from the aceu- 

Tulation of sediment around the orifice of the tube delivering 

€ current, I introduced an intermediate conical relay reser- 

vor (R, fig. 2; a test glass, cut short) at the point of the 

* For | see Plate I. 

Am. Jour, Sc1.—Tuirp —_— ecggen No. 34 —Ocr., 1873. 
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elutriator (inverted) cone. The smallness of the lower orifice 

of the latter renders the current there sufficiently rapid to pre- 

vent any portion of the sediment concerned at a given velocity 

from falling into the relay; and whatever sediment does aceu- 

The obvious remedy was to adapt to the wide (upper) end of 

the eaercieiy: tube a cylindrical portion, as shown in the dia- 

factory, and apparently inconsistent, especially as regards the 
finer sediments 

the elutriating vessel, the same phenomenon recurred ; an 
repeated “cohobation,” I finally succeeded in getting about 
four-fifths of the whole quantity of sediment settled into the 
relay reservoir | 

On examination I found this coarse sediment to consist of 
flocculent aggregates of from a few to as many as 30 fine par 
ticles of siliceous silt. When violently shaken, they part com” 
pany and become diffused, singly, through the liquid, which 
then presents simply a general turbidity; the particles then 
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ways, Even when a central core is introduced in the axis of 
the conical tube, so as to force up the current close to the sides, 
return currents will form, and with them these miniature 
avalanches. 

Nobel’s apparatus, or those of Schultze and Fresenius; or even 
the later ones of Miiller, and of Schéne ;* in all of which the 

e 
Fig. 1 of the diagram shows, on a somewhat enlarged scale, 

the instrument I have devised, with this end in view. 1! 

of 34°8™™ inside diameter at its 

may be imparted by clockwork, or a turbine. ries 
8 the whirling agitation caused by the rotation 0 the 

dasher would gradually communicate itself to the whole column 

: Pee having been unable to obtain, for reference, the original papers of 
the 

aden r authors; the most thorough, probably, heretofore published on this 
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cal position. A very slight deviation from the vertical at once 
causes the formation of return currents, and hence of molecular 

the use of any water fit for drinking purposes are too slight to 
be perceptible, so long as no considerable development of the 

is all . Water containing 
the slimy fibrils of fungoid and moss prothallia, vorticelle, ete., 
will not only cause errors by obstructing the stopcock at low 
velocities; but these organisms will cause a coalescence of 
sediments that defies any ordinary churning, and completely 

4. The amount of sediment discharged at any one time must 
not exceed that producing a moderate turbidity. Whenever 
the discharge becomes so copious as to render the moving 

ixed character ; 
coarse grains being, apparently, upborne by the multitude of 
light ones whose hydraulic value lies considerably below the 
velocity used; while the churner also fails to resolve the 

This difficulty is especially apt to occur when too large 4 
quantity of material has been used for analysis, or when one 
sediment constitutes an unusually large portion of it. In either 

* Usually within 5 per cent of the quantities found. 
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Ww 
time, as to render it by far preferable to so regulate the amount 

employed, that even the most copious sediments can be worked 

cpp bee the more concordant are the results. Between ten 

an 

cal separation. In no case have I found less than six hours 

incessant and lively boiling even approximately sufficient ; and 

even with double that time, so much of the disintegration 1s 

often left to be done by the churner of the instrument, as to 

protract indefinitely the exhaustion of the finer sediments, 

which are then continually being set free from the coarser por- 

i m 

after 12 hours boiling, the 0°25 sediment gave no sign of dis- 

appearance after 36 hours, and continued to come off for 54 

ours more, with the coarser sediments. : 

It is therefore a material saving of time, and essentially 

promotive of accuracy, to effect the mechanical disintegration 1D 

the most thorough manner, beforehand. is ca 

ime; the grains of bog ore, 0 ; 
found in some soils, fulfill, physically, the same office as solid 

sand-grains of corresponding size; and should appear as such 
m the analytical statement. 
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The presence of clay in the instrument would materially in- 
terfere with the proper separation of sediments. In consequence 
of its property of indefinitely fine diffusion in water, clay—i. e, 
the hydrous silicate of alumina—produces the same effect as 
would the dissolution of a salt, viz: increases the buoyant 
effect, and therefore the hydraulic efficacy of water, to such an 
extent as to enable it to carry off, e. g., sediment pertaining to 
the velocity of 1™ in pure water, when the actual velocity is 
but 0-25™™. 

In view of these facts, I have adopted the following course 
of preliminary treatment : 

Boiling livelily, for 24 to 80 hours, 15 to 20 grams of 
weighed “fine earth.” 

This is best done in a thin, long-necked flask of about 1 

almost inevitably be decanted with the successive 
clay waters, until the buoyant effect of the clay becomes insel- 
sible. The united clay waters (of which there will be from four to 

ieee oy oreseen, some sediment of, and exceeding, 0 
° vV. Wi 
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eight liters) must therefore be again stirred up, and the pro- 

per time allowed for the sediments 0 0-25™™", and over, to sub- 

side, The dilution being very great, a pretty accurate separa- 

tion is thus accomplished; the sediments being then ready for 

the elutriator. 
Treatment of the “ Clay Water.”—I have based on the well- 

known property of clay, of remaining suspended in pure water 

for weeks and even months, an obvious method of separation 

from at least the greater portion of silts finer than 0°25"™ 

hydraulic value (< 0°25). 
_ The clay water is placed for subsidence in a cylindrical vessel 

(in which it may conveniently occupy 200 in height), and 

is there allowed to settle for at least 24 hours. This interval 

of time was at first chosen arbitrarily; but I subsequently 

found it to be about the average time required by the finest 

siliceous silt usually present in soils, to sink through 200™" o 

pure water. So long as any sensible amount of clay is present, 

the time of course is longer, say from 40 to 60 hours, or even 

column, indicating silt of successive sizes, with a break between. 

gradually, until, near the bottom of the vessel, it becomes en- 

tirely opaque. ae Meat ae 

After decantation of the clay water, the remaining liquid is 

Water is then again poured on (agitating as much as possible, 

to break up the molecular aggregates) to the proper height, 

and another 24 hours subsidence allowed. This operation 1s 
s 
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the “clay” thus obtained being, of course, more or less con- 
taminated with some of the finest silt; which is precipitated 
with it by salt, provided the relative amount of clay is not too 
small. Otherwise a slight turbidity may remain for several 
days in the decanted liquid, which cannot then be cleared by 
the further addition of walk 

50°%™ of a saturated brine (i. e., 1-5 per cent of salt) is ordinarily 
sufficient to precipitate one liter of clay water; the precipita- 
tion is much favored by warming. Half the quantity, or even 
less, will do the same, but more time is required, and the pre- 
cipitate is more voluminous. 

As it cannot ordinarily be washed with pure water, it must 
be collected on a weighed filter, washed with weak brine, dried 
at 100° and weighed, It is then again placed in a funnel and 
washed with a weak solution of sal ammoniac, until all the 
chloride of sodium is removed. The filtrate is evaporated, the 
residue ignited and weighed : its weight, plus that of the filter, 
deducted from the total weight, gives that of the clay itself. 
In € cases, especially of clays and subsoils deeply tinged 

with iron, the clay, after dr ing at 100°, will not readily diffuse 
in water, and can be wehed with pure water until free from 
salt ; it can then of course be weighed directly. 

[To be continued.] 

siren 

ArT. XXXIL—Discovery of a new Planet, and observations on 
that discovered June 18th; by JamEs C. WarTSON. 

_ON the 29th of July I discovered a planet of the 12th mag- 
nitude and observed the following place : 

Ann Arbor M, T. @ é ; 
1873 July 29 142 1™ Qs 23h gm 19°535 men? SHAT 

Ann Arbor M. T. a é 1873 August 16 19% 39m 4s 935 2 41:50 wen? 37'5 92 

3 14 24 23 2 40°23 2 38 9S 
16. 200 as 4 23 2 38%5 2 38 92 
16 14\59 27 23 2 37°35 2 38 12°8 
17 10 i296 23 Qo 208 2 39 36°7 
17 10 46 20 23 2 1°98 Q 39 471 
9311.45 7 22 57 28°37 2 52 51°3 3 — 

_ By means of these observations I computed the following 
circular elements : 



- 
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: 

F Epoch=1873 Aug. 23°5 Washington M. T. 

w= 20° 5’  50°'9 

ages re oe Apparent Equinox August 23. 

a= 0°467016 p= 707'108 

These elements represent well the places of the planet to Sep- 
tember 2d, and for July 29th they give the following place: 

az=23 12™ 4152 d= — 2° 238’ 42” 

It is evident, therefore, that the planet of August 16th is 
different from that of July 29th. I have commenced the search 

_ for the latter, and will prosecute it as completely as the weather 

will permit. The planet of August 16th is at present about a 
magnitude brighter than that of July 29th. 
Tadd also some observations of the planet discovered by me 

on June 13th. 
Ann Arbor M. T. a éb 

1873 June 13 12"438™445 1716 59°50 —21°52! 174 
13 1 
1630 17. 9 17 15 56°10 21 42 40°7 

15 11 47 20 17 14 41°68 21 31 29°6 

18 : 

July 213 5 0 1657 504 18 44 50. 
5 13 22 17 16 55 3843 —18 19 12°7 

This planet was of the eleventh magnitude. The following 

elements have been computed by Mr. Ritter, one of my 
assistants : 

| 

Epoch=1873 June 18°5 Washington M. T. 

M= 79° 38' 5.9 
=152 38 14°6 

: Q==259 33 6.2 | Ecliptic and Mean Eq. 1873°0 

i= 21 7 39° 
p= 15 28 27:8 

log a=0°372518 pe = 980°008. 

Ann Arbor, Sept. 3, 1873. 

Art. XXXIIL—Hayden and Gardner's Survey of the Te erritorie, 

under the Direction of the Department of the Interior. 

U.S. i ; hical Survey of the Ter- S. Geological and Geographica ante y cnestil 

F ield work was begun about the middle of May. ‘The region 

Selected for this season's operations lies between pa 8 

* Communicated b f the Expedition, under date 
4 y Jas. T. Gardner, Geographer of the Expe ’ 

of Middle Park, Sept. 3. pie, 
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and 40° 20’ north, and between meridians 104° 80’ and 107° 
west, and contains about 20,000 square miles. It was divided 
by east and west lines into three districts, each about 58 miles 
broad by 130 long. The survey of each district was entrusted 
to a mixed party, of geologists and topographers. The north- 
ern district included the Middle Park, the middle district the 
South Park, and the southern the San Luis Park. Each district 
resents a complete section of the main upheavals of the Rocky 
ts. The whole area surveyed may be regarded as a section, 

160 miles broad, of the grandest ranges of the Rocky Moun- 
tain system at their point of greatest elevation; and as the 
most extended region of high peaks to be found in the country. 
From Mt. Lincoln, which is nearly in the center, we counted 
200 peaks of 13,000 feet or over. 

Between latitude 88° 30’ and 40° 30’, we find the Rocky 

sharply crested wall, with many 13,000-foot peaks, and with 8 
culminating points rising to 18,800 feet. This we call the Blue 
River group. To its northernmost and highest summit belongs 
the name of Mt. Powell, from the gallant explorer by whom It 
was first ascended in 1868. From Mt. Powell northward there 

are no high peaks until opposite the North Park, where the 
range rises again into summits of 12,000 feet and over. 
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n 
Range. It axis is parallel with that of the Park Range, and 

only about sixteen miles west of it. It ends abruptly, about 

40 miles northwest of Mt. Lincoln, in a very impressive peak, 

about 18,400 feet high, called the Mount of the Holy Cross, 

This steep-sided cone with rounded top fronts the east in a 

dark precipice 8000 feet high, in the center of which is a bril- 

Front Range. After tremendous labor,* Mr. Jackson suc- 

ceeded in obtaining admirable photographic views of the preci- 

pice and cross, from a distance not exceeding a mile. 
The highest part of the National Range commences about 

20 miles south of the Holy Cross, in Grand Mountain, opposite 

the town of Oro, in the Arkansas Valley. Grand Mt. is about 

14,200 feet high, and from here to 50 miles farther south the 

whole range is elevated to 18,000 feet, while there are ten peaks 

that rise above 14,000 feet, some of them doubtless reaching 

14,400. These culminating points rise at intervals of five to 

eight miles along the crest of the range. The one next south 

of Grand Mt. is Mt. Elbert; the next is La Plata Mt. ; then 

Prof. J. D. Whitney in 1869 Mt. 

The National Range is one of the grandest on the continent. 

Through nearly its whole extent it forms the divide between 

nearly parallel with the National Range, and some 35 miles 

west of it. At the northern end of this line of elevation, mn 

lat. 39° 15’ N,, is Sopris Mt., a long dome-shaped ridge, about 

13,000 feet high. Ten miles to the south of it is a sharp cone, 

©vertopping all its neighbors, and rising to about 14,100 feet ; 

this we have named the Capitol. Three miles further south is 
another great peak, only about 50 feet lower, which we call the 

*Mr. Jack : e packer, carried 100 Ibs. of 

— hic sn Ba ingly ebro ‘and Fallen timber and up 4000 

steepest débris slope. 
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White House, from the conspicuous snow-field, about a mile in 
horizontal breadth and having a slope of half a mile, which 
covers its eastern front. This snow-mass is by far the largest 
we have found in the mountains of Colorado, and distinctly 
marks and characterizes the peak, even as seen from the Front 
Range, 80 miles away. Yet further south, five and ten miles 
respectively, are two 14,000-foot peaks, of dark red sandstone, 
which we call Maroon Mt. and Castle Peak. 

so many high peaks, t 
between 14,000 and 14,500 feet. So far as I now know, there 

to the top of such lofty peaks. The 8-inch theodolite and tn 
weighing about 50 lbs., have sometimes to be carried on 
back up ascents of 3,000 to 5,000 feet, over the steepest rocks. 
By October Ist, the primary triangulation will have been © 
tended over 80,000 square miles. 

a rr ce 

Arr. XXXIV.— New Observations on the Dinocerata ; by 

O. C. MARSH. 

Many additional remains of the Dinocerata have been ” 
tained by the Yale College expedition during the past ee 
mer, and many doubtful points cleared up regard t0 
structure of these animals, 

1st. The dental formula of this order, so far a8 DOW knowl 

+ canines * molars at x 2596 

2d. The premaxillaries are not united in front, and. 
much in form in different species. but 

3d. The lower jaw has no true proboscidean font om 
resembles that of the Hippopotamus, especially in the gre ae 
ward extension of the rami below the diastema. vided 
Ath. It is extremely probable that both sexes were 

with horns., 

is as follows :—incisors 

a ak 
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bth. It is possible that the osseous protuberances on the skull 

did not all support true horns. 
6th. There were five toes in the manus, with metacarpals 

moderately elongated. 
Tth. There were but four toes in the pes, with short meta- 

tarsals, 

8th. The characters of the order include marked perisso- 

dactyl, artiodactyl, and proboscidean features, the last being 

apparently the least developed. 
9th. The geological horizon of all the known animals of this 

group is Upper Kocene. 
A new and well marked species of Dinoceras is represented 

by a nearly perfect skull with the lower jaw entire, and by 

various other parts of the skeleton. It differs especially from 
D. mirabilis akersh: the type species, in the greater proportion- 

ate width of the skull, the shorter and more massive posterior 

horn-cores, and the more compressed and prominent nasal cones. 

the occipital condyles was 7:8 inches, and across the zygomatic 

arches 185 inches. The lower jaw measured 11°6 inches 

Fort Bridger, Sept. 1, 1873. 

SCIENTIFIC INTELLIGENCE. 

I. Puysics AND CHEMISTRY. 

1. On the Measure of Work in the Theory of Energy: By 
: BERT Moon, M.A., Honorary Fellow of Queen’s College, Cam- 
Tidge.—Professor Maxwell gives the following definition and 

: boys : 
Tesisting force and the distance throughout which that force 138 
overcome,” ( 

Will be 

the resistance which the body offers to any change being effected 

. 
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in its state of rest or motion for the time being, and which is 
always proportional to the force employed in overcoming it. 
follows from this, that, under = circumstances referred to, the 

t each epoch 

orn throughout the motion. But if the body is at rest to start 
with, and T is divided into equal intervals, the work done at the 

end of the first interval a according to the above measure, will be 

3 = Br = ; that done at the end of the second interval will be 

; F? fe: 2; that at the end of the third interval will be 

1 8T\2 ‘ A 
5 re = )» ete.: and therefore the work done in the first interval 

T [2 1 
- , Will be = = Fa that during the second interval will bes op 

n® 

that saa the third interval will be 5 °F? ei sete. It has ae 

been pointed out, however, that the egal definition of work 
implies that the amount of work done in equal intervals of time 

ill be the same. "it £ ollows, therefore, that the definition and 

measure of work above ee pours each other in the 
case we pete ane considerin 

that, if during the small time T the body moves through the space 
s, and has acquired at the end of T the velocity V, we shall have 

Fs= 4 (MV3-—MV}), 
an equation, be it remembered, which holds independently of the 
magnitude of T, provided F be uniform 

If we put V=V,+2, we shall have 
work = Fs = 4M (v?-L20V, ) (1) 

entirely idence si alike of F, of M 
(3.) The right side of the expression “) wil ‘always be pa 

so long as V, and v have the same sign, i. é so long as the 
tions of the force and the initial nite des conspire. : 

*. 

Spee eed eee Ree SES wo eS 
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finite ane acting upon a body of finite magnitude which is free 
may be zero. 

(4. “The proper work of force is to generate or destroy mo- 
mentum ;* and the work done by the force in a given time will 
= poy measured by the momentum created or destroyed in 
that 

The measure thus proposed, in fact, differs from the pe 
measure epiainietl by Professor Maxwell less than might at firs 
sight be supposed ; for when T is very small, (1) beco mes 

work = F's = Mv.V,. 
Thus, while I nae that the work done in a short interval of 
time ‘under the above circumstances is pase on measured by the 

momentum generated during the time, accordin ae be views 
upon the subject which are generally reeniad: it is measured by 
the Be pat bal ne momentum generated and "the initial velocit 

reasonableness of which, I Bd a it wi 
blis 

| % Rift 
ae ees ore in Storia eg: cig ue nel R. Tetitate indumtisle 

: Ey eaonale di Terni. Prato, Tipografia Giachetti, Figlio e C. 
9, pp. 456, Svo. ae this cas Signor Bellucci, who is now 

Prof | in the University of Perugia, gives a very interesting 

and valuable résumé of the researches upon the subject of ozone, 
: ears. 

tions of the eee investigators, the sources bag carefully in- 
dicated by foot- The discussion is divided into five parts, a 

Summary of which will give an idea of the scope and general 
character of the w 
a first traces tie progress of discovery i” Me ozone from the 

time of Van Marum, who in 1788 observe e peculiar odor 
communicated to oxygen by the passage of the electrical dis- 

* No doubt f ly, of causing a body to de- orce has another effect—that, rap re ke two effects, vit the 

ut an indefinitely 

direct ac 
of the third order of small quantiti es at most. : : 
"san this it follows that the work done by the force F acting during the 

a body which is free to move will be measured by FT. 
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n part second the author treats of the physical and chemical 
omy. 

In part third are discussed the various modes of producing 

Part fourth is an exposition of the theoretical views of various 
chemists relating to the so-called antozone. is is one of the 

gen antagonistic to ozone are unsound, and that the supposed anto- 
zone has in fact no existence. It must be noticed too that the 

book was published before the more recent researches, ig ge 

Wisteruad Nasse, had conclusively proved that t 
tions formerly attributed to antozone were really due, in most 

e. 
In part fifth, he discusses, by comparison, the properties of 

ozone, of ordinary oxygen, and of oxygen in the nascent or atomic 
state, with interesting theoretical considerations suggested by the 

an uppos 
Ozone from Plants” (Palermo, 1873), in which, from the fact that 
is experiments gave negative results, he concludes that the oxy- 

gen emitted by plants does not contain an appreciable proportion 
f ozone. A. W. We 

LeConte. I should have credited to Prof. T. Sterry Hunt the ee 

of the weakening of the bottom of a geosynclinal in the a 
stated. To this idea, Prof, LeConte added the view that tht 

Ee ee ee Ode ERG) pees Ae eee 3 
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2, Cretaceous of Long Island.—In a notice of the United States 
geological map of Hitchcock and Blake, on page 64 of this vol- 
ume, the representation of Long Island as Cretaceous is objected 

to. Prof. Hitchcock writes us that the authors were guided in 

their decision on this point, not merely by the report of Prof. 

Mather on the subject, but also, by more recent and satisfactory 

beneath the drift, and on the fact that shells and some bones had 
been obtained at various times in digging wells and other ways, 

indefinite geological value. The evidence was so incomplete that 
the Cretaceous of Long Island does not appear on the gevlonee 

L 

Trippel and Credner to the American Bureau of Mines in 1866. 

n this, as in the earlier published reports of Messrs. Whitney, 

Blake, and others, these deposits of Ducktown are indicated as 

the local impregnations sometimes give the aspect of a passage 

: i lode to the adjacent rock, Fine samples of lodes, 

intercalated for considerable distances with the strata, are Seem M™ 

the granite veinstones which abound in the gneisses an mica- 

schists of the Montalban or White Mountain series 1n some parts 

f aine, as described by me in the American Journal of ® 

or March, 1871; and also in the thin parallel veins which, at 

Am. Jour, — Vot. VI, No. 34.—Oct., 1 78. 
0 
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> gangue of fluor, quartz and mica, and are intercalated between 
e 

as transverse veins. There are, it is true, in their immediate 

vicinity, impregnations in the mica-schists which simulate closely 

those of contemporaneous origin, but the great masses of pyritous 

a) 

crystals are often curved, and sometimes partially broken across, 
and their transverse fissures filled with sulphurets, which are also 

bro white in color.. The disposition © eu" 
more or less regular, and in some cases, at leas rallel eee 

plane of the lode. In one instance a layer of prisms of W 

chalcopyrite. Layers of vitreous translucent quartz, with 
masses of sulphids, are also found, having all the aspects 

ordinary quartzose veinstones. A ale cinnamon-colored ain 

i r, is 

latter also sometimes includes large and fine crystals of misp as 

a : 

the present workings at the East Tennessee Mine would, I think, 

convince the student familiar with veinstones that this 
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posterior formation and identical in the mode of its formation with 
ordinary concretionary veins. Similar evidences, though less 

the angles and incrusted with metallic sulphids. Similar speci- 
mens occur in the clearly transverse lode of Ore Knob. In the 

80 much used in Maine and New Hampshire. A stone of this kind 

s Ses in some varieties of this ore, which, in other cases, ap- 
proaches more nearly to erubescite or calcopyrite mm Its composi- 

ome masses of these ores hold grams of native copper or 
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ery stals of red oxide, while copper-vitriol, as a result of oxidation, 
often impregnates these more or less porous or cellular ores, the 
drainage-waters from which yield considerable quantities of the 
salt. The product of cement copper obtained at Ducktown by 
passing the water from certain of the workings over scrap iron is 
equal to about 5,000 pounds monthly, and the waters hold, in some 

h 
. 

cases, as much as one part in 1,000 of copper, though generally 

The study of these deposits in Ducktown and in Virginia has 
convinced me that the rich purple, gray and black sulphurets of 

ese so-called black ores are found in direct contact with the 

unchanged sulphids of the Ducktown lodes, and it is by an error 

Ducktown varies from twenty to ninety feet, while the great 

middle lode, on which the Isabella and Eureka Mines are situated, 

attains more than 300 feet. All portions of these immense lodes 

not being equally rich in copper, it has been found advantageous, 

for the purpose of exploring them and of metre what parts 

diamond-drill which has just been em loyed at Ducktown pee 
remarkable success. The great 300 foot lode, dipping to the 
southeast at a high angle, has been traversed by two eres 
nearly at right angles to the plane of the lode, and the inspee 

of the ores removed shows the existence of two large poner $ 
workable copper ore interposed in the enormous mass of bie 
which require only to be opened by a shaft to greatly are 
the produce of this region. Some details of the mining and sme! 
ing of these ores, together with observations on the tuture ig 
tance of these deposits as sources both of copper and sulphur, nd 

and more accessible lodes of a similar 
in Southwestern Virginia, must be reserved for @ thir 
Engineering and Mining Journal, N.Y. —T. STERRY pote 
Bosto 25, 1873. eT 
4. On the Situation and Altitude of Mount ee 

W. A. Goopyzar, C.E.—On the 27th day of July, eter! to 
M. W. Belshaw, of Cerro Gordo, and myself, rode our M7 > 

the highest crest of the peak southwest of Lone Pine, ‘of Mount | 
over three years now, has been known by the nam : 

Whitney, and which was ascended and measured as such " ae 
Clarence King, in the summer of 1871. A full account 

- 
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King’s ascent of this peak is given in his “ Mountaineering in the 

Sierra Nevada,” pp. 264-281. 
k 

in company with Mr. C. F, Hoffmann and Mr. Alfred Craven, I 

made a trip for the State Geological Survey through Owen’s Valley 

and the Inyo Mountains, this peak was the object of constant 

observations by us for a month or more, under the name of Mount 

summit has been found there, with his name inscribed upon it. 

There can, therefore, be no mistake as to the identity of this peak 

with the one ascended and measured by Mr. King in 1871. 

I do not mention the fact that Mr. Belshaw and myself reached 

its summit in the saddle as being one of any new or specia! lr 

terest ; for Mr. Sheriff Mulkey, of Inyo County, accomplished the 

same thing on the 6th day of August, 1872, with his family (1e., 

his wife and daughter), and since that time it has also been done 

by several other parties. 
ut there is some interest in the fact discovered by Mr. Belshaw 

and myself, when we reached its summit—that this peak is not 

ount Whitney. : 
It is by no means the highest among the grand cluster of peaks 

which form this culminating portion of the Sierra Nevada; nor 

is it the peak which was discovered by Prof. W. H. Brewer and 

party, in 1864, and then originally named by them Mount 

For the truth of such a statement as this, after the mountain 

has become so famous, I shall of course be expected to produce 

my evidence. 

ow, then, in the first place, do I know that this so-called Mount 

six miles from the observer, is considerably higher than the one 

on which he stands. * * #* 

_ My second proof of the relative altitude of these two peaks is 

the following : : a 

ad no spirit-level with me; but [ did have a miner’s com- 

ir ec h : fs 

though it struck a little higher than before (thus showing a slight 

‘ror in the instrument), nevertheless still struck far below the 

Peak. This, if the sighting along the edge of the plate was cor- 

Tectly done, is proof positive that the distant peak is the higher. 
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But we 5 seat still a third test. While I was busy with my 
aoe, Mr. Belshaw improvised a still more perfect level, by taking 
a pint cup, fe inches in Hiindien and filling it heaping Full of 
water—i.e., so that the water stood hi igher oe the edge of the 
cup all around the rim, yet without overflowing. hen this was 

face of the water, that the other peak was higher than the one on 

which we stood by an amount which we both of us estimated to 
be not less than 500 or 600 feet 
As to the proofs that the peak which we climbed ts not the one 

originally named Mount Whitney by Professor Brewer's party, 
in 1864, they are numerous; and among them are the following: 

In the first place, Mr. Clarence King, in 1864, on reaching the 
summit of Mount Tyndall, See as follows, in the Geological 
cord Report (Geology, vol. 1, 
“On setting the level, it was seen at once that there were two peaks equally 

high in sight, and tw' ~ still more elevated—all within a distance of seven oar 

hardl e ; it is an in t 
bunch of needles, ae we gave it the name of Mount be repre The other, which 

we called Mount Whitn tney, nee equally inaccessible from any point on 
north or Fives side; it is between seven and eight miles distant, in a south-south- 

n, and, I should think, fully 350 en higher than our peak.” 
abd investigation showed that it was really 600 or 100 feet higher than Mow 

‘yn 

Now, the peak which we climbed is certainly not. 350 feet i 
than Mount T Tyndall, but very nearly the same altitude. In fact, 

as closely as we could judge by our water-level at such a distance, 

Mount Tyndall appeared a ha the higher of the two. fore- 

h i i 

between beans and thirteen miles distant from it, in a direction 
about 8S. 37° E. true course; while the genuine Mount Whitney 
(ie., the highest gare is lioesrsaek distant from Mount = ‘ 
only about seven and one-quarter miles in a direction 4 ee 
S. 26° E. true oa aise corresponding exactly wit “iffer 
remark of King’s in 1864. It is evident enough that this nah 

v 
no means likely to make in his estimate of the distance 1m gins 
while the direction 8. 26° E. also corresponds far more ag 
to Mr. King’s words, “a south-southeast direction, than 
course of 8. 37° E. does. the 

Again, after Mr. King’s ascent of Mount Tyndall, an into 
turn of the party to Visalia, Mr. King made another doen of 
the mountains, leaving Visalia, July 14, 1864, for the pol iealia 
making an attack on Mount Whitney. He followed from informa 
a rk which appears, so far as his ago ~— ere 

a oe River. 
es uppeF 

d with 

re- 



Geology and Natural [istor.. éll 

this observation was taken, he was, as near as he was able to 

estimate, between 300 and 400 feet lower than the culminating 

point of the mountain, which, must, therefore, somewhat exceed 

? 

Now, although I do not recollect the exact figures which Mr. 

King’s observations in 1871 gave for the height of the peak which 

he then measured as Mount Whitney, and to whose summit Mr. 

Belshaw and I rode the other day in the saddle, I do recollect, 

di 8.W..: ar 80 

ie to the summit with no difficult 

rections the slopes are comparatively smooth and easy. 

e Geological Survey Report 

(Geology, vol. i, pp. 390 and 391), and for which Mr. King’s notes 

Proof, I think, of the fact, that the peak which for three or four 

Whe has borne that name is not the one originally named Mount 

ney: 
what the outline of a ‘ ¥ ss 

Mount Whitney is a ridge having some 
ad toward the east. 

h 

° 
Do 

vs 

elmet, the perpendicular face being turne 
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There is snow on the summit, which indicates that there must 

the east,” looks from Lone Pine like a pretty —— conical peak. 

Again, the peak we climbed is not cut anywhere near to the 
center by cafions, either numerous or steep, on the south or south- 

appearance of the whole region of country immediately to 
north and northwest of Mount Whitney, should, on reaching 1 
1871 the summit of the peak to whose crest Mr, Belshaw 0 
lately rode our mules, have failed to ize at once ~ had e 
attempted in 1864. And yet, on the oth : 
nize this fact, then why, on his return from the trip rier 
made in the summer of 1871, for the special purpose of ¢ and measuring Mount Whitney, did he not make it not give it publicity ? 

ing, in 
“ In any case, the fullness of detail with which Mr. 1 are Mountaineering in the Sierra Nevada” (pp. 277 a 
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while standing, in reality, on a peak over five miles distant from 
h which he 

urthermore, it appears that Mount viele 3 not only retains 
in the United States 

roundings of this mountain on the north and northwest can be 

relied upon, it is safe to say that no man will ever ride a horse or 

mule to the summit of that peak, unless it be by a costly as well 

as a dangerous trail. 
Whether the peak is utterly inaccessible or not, is still a ques- 

disposed to think that it can be climbed ; but it 

i oTE.—Aug. 6: I have just received from Mr. Belshaw the results of a rough 

ugulation made by him from Cerro Gordo to the summits of the two peaks in 

question, since my return, 
The figures given by this triangulation, though not to be relied upon as very 

iently so to show clearly the relative situation of things, 

Hi 
stated in the above paper. 

He makes the air-line distance from Cerro Gordo to the peak measured r. 

1871, in a course §, 72° W. magnetic, 25 miles, and the altitude of this 

istance Mount Whitney he makes 30°18 

‘ion S, 80° 5” W. magnetic, and its altitude 14,930 feet. 
altitudes are probably too low; but there can be no question as to 

Acad, Set. 4, 1873. 

5. Sixth Annual Report of the U. S. Geological Survey of the 

are embracing fe oe of Montana, Idaho, Wyoming 

the Utah ; being a Report of Progress of the Explorations 
for 

W year 1872 ; by F, V. Haven, 
U. 8. Geologist. 844 pp. 8v0. 

ashington, 1873, Conducted under the authority of the Secre- 

Ositi 
3, lake 

— and connections, and a park, rendered attractive by the 

st wonderful fountains the world contains, has been opened to 
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the public. The volume commences with the special report of 

Dr. Hayden, containing new facts, both economical and scientific, 

from the region of the geysers, and the country surrounding, wit 

a reconnoissance of the mining region on Clark’s Fork of the Yel- 

lowstone, and a partial résumé of previous investigations. New 

only some of the smaller of which appear in this volume. 

The Report of Dr. Hayden is followed by those of other mem- 

ciferous sandrock and Chazy limestone) in Wyoming Territory 

—rocks hitherto not found out of Canada excepting by Prot 
Bradley near Knoxville, East Tennessee. An abstract. of the 

report of Prof. Bradley, by himself, has been already given oD 

pages 194 to 206 of this volume. : 
e physical geography and agricultural resources of Minne- 

sota, Dakota and Nebraska, are well described in the followmg 

report 4 Cyrus Thomas. 
Aes L is occupied with special Reports on Geology and Paleom- 

tology. : 

Mr. L. Lesquereux has an admirable Report on the Coal or Lig 
nitic formation of the Rocky Mountain territories, and its = 
—as already announced in this volume. The subject 18, f 
with great thoroughness, and over a hundred new spectes aor 
sils are described . 

H. N oissance 

: . Meek, des Then follows the Paleontological Reports of ee vertebrate 

fossils; of E. D. Cope, on the extinct vertebrates (mammals, rep 

ith not an ne 

logy , illustrated by two ‘plates of the Synoplothert 
Cope, and four of the Tosnlophodgn pene Cope; also @ a 8 
on primitive art in the Bridger Basin, by J. Leidy, and 8 
on the ancient mounds of Dakota, by C. Thomas. potany 
Part TIL consists of special reports on the zoology amd * i, 

of the territories: on the mammals and birds of the expedit ‘by 
C. H. Merriam ; the Coleoptera, by G. H. Horn; Orthopte™ 
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C. Thomas; the Odonata, by H. Hagen; New Mallophaga, new 
sb ames worms found in the brain and other parts of bodies of 

A. 8. Packard, Jr.; Botany, by J. M. Coulter; Cyperacex, by 8. 
T. Olney; Graminacew, by G. Vasey; Musci, by L. Lesquereux; 
Lichens, by H. Willey ; Fungi, by C. H. Peck 

routes o h 
the climate of Montana, by Granville Stuart, and a résumé of 
meteorological observations at Fort Ellis, Montana. 

of the Academy of Sciences at Liége. 
6. The Geological evidences of the Antiquity of Man, with an 

outline of Glacial and Post-tertiary Geology, and remarks on the 

origin of species with special reference to Man’s first appearance 

on the earth ; by Sir Cuartes Lyex1, 4th edition, 572 pp. 8vo. 

1873. London and Philadelphia (John Murray, London B. 

subject, whether they agree with him in some of his conclusions or 

not. The volume is printed in the best style, and has a number 

of good illustrations. ; 

Waukee; Asst’s, Rotanp D. Irvine, A.M., EM, Madison, T. C. 
PLAMBERLIN, A.M., Whitewater, Moss STRONG, A.M., Mineral 

Han! ury convincingly makes it clear that the source of the 

8 Chondodendron (or more correct 

sum of Ruiz and Payon, With this accords the Portuguese name,
 

ioe” signifying “a vine that grows agains 

foli or,” and Pareira Brava is equivalent to '. 

lage of the true plant is not unlike that of the vine, 

ously e true root now being kno 

Y replace the worthless kind found in the drug trace. 
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2 

. 

can herbarium, which, about five years ago (after consulting the 

writer of this notice), he presented to the museum of the Jardin 

des Plantes at Paris, desirous, like a true son of France, to do 

something by which his favorite science might be advanced, and 
i e 

e a 

was this, the work of a long life-time, safely deposited in its appro- 

priate final resting place, than Mr. Durand began to devote the 

remainder of his energies to the formation of a supplementary 

herbarium, which, when he could do no more, was lately sent on 

to Paris. 

Mr. Durand’s principal botanical writings are his Plante Her- 

manniane, and Plante Pratteniane, accounts of interesting Cali- 

in the Pacific Railroad Exploration Reports; also a sketch of the 

Botany of the Basin of the Great Salt Lake of Utah, and enumera- 

tion of the plants collected by Dr. E. K. Kane in his first a0 

second expeditions to the Polar regions, also contributed to the 

Journal of the Academy of Natural Sciences 

Mr. Durand came to the United States in the year 1806, was 

himse 
store, at the corner of Sixth and Chestnut streets, s000 re 

renowned, and its proprietor took rank at the head of his pro’é 

on. He pursued it as a learned profession, secured the unum! 

science. He has been an active correspon 
of all the principal botanists of the country, from Zaccheu 
and Nuttall down to those who have but lately entered eh his 

t e 
botanical services and usefulness. All those who, like the | 

fectionate 
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remembrance the charming sae qualities, the unselfish zeal, 
the genial kindness, and the true benevolence of the good a man 
who has now gone to his ee 
August 18 

IIL MisceLLANEOUS SCIENTIFIC INTELLIGENCE. 

- Sines at Portland, Maine Eecwetine Wednesday, August 

ri 
ote e members had a agli reception from ais citi- 
zens of Portland, and eu much the excursions which had been 

projected for the week. The peer m oe adjourned on Tuesday, 
August me to meet at Hartford, Conn., on the second Wednesday 

. Puram of Salem , Mass., Permanent Secretary. 

e fo betas are the titles of the papers accepted for reading 
at the session 

On the P dn of a Liquid Solar erties 0. A. ¥: 
Rotation of the Planets as a Result of the Nebular Theo oie 

Relation of Internal Fluidity to the ween of the Haquinoxes : rs G. "Ge Bernards 

On the Equilibrium and Dynamic Theories of the Tides; arnard. 

Meridianal Arcs Measured in the Progress of the Coast Surv urvey ; 7 E. Hilga: 

n the Longitudes of Greenwich, Sod ris, and Harvard Obuecnaerie dete
rmined 

by the U. S. Coast Survey: J. E. 

Solar Disturbances of the ee etic Needle; J. E. Hilgard. : 

oe of Determining the Ratio of Volume and Weight of Water; id. 

T. Hill 
‘hree Equations Partially Di ed; T. H Ourvy y Discusse 

oe in Atiachmen nt to the Whirling Table for pfofostini Lissejous’ Curves; A. F. 
On the Convertibility of Sound into Electricity; A. E. Dolbear. 
New Method of Measuring the sas ct Light; A. E. ~ Dolbear 

te —— Error ofrthe Right Ascensions of the Nauti raat: Almanac, and its 
on the Longitudes which depend on sie: ; 

The Coefficient of Safety in Wavivation An’ Pte to ascertain within sano 
sige cien 
limits a ship can be located at sea by ain omical opservations W.A 

Walling. 
y; H. F. Walling. 

Remarks ona projected Gigantic Telesco: escope; P. P. H. Van der Weyde. “— 

Microscope with a new style of Micrometer, and Remarks on the Method of en- 

i id. : 
{hvestigation in into the True Cause of a peculiar form, of Mir pe id. 

Bie Se ide of Solar 
moet andthe means of iinprovisie it, and also the Utilization 0. 

.g. i 
) os W. Holle 

Dissociation of Water by Heat as a cause of steam-boiler explosions; 1. Bradley. 
tte ; 

Hilgard. 2 
. On the Distribution of Soil Ingredients in the Sediments obtained by silt analy- 

- Loughridge. 
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On the eee of beta Be = Acid and Time of Action on the Results of 

Chemical Soil Analysis R. H. Loughridge. 

The [ne ric Blectricity of the Earth, of the Sun, and of Me; Comets; and 

the Physical Constitutio ag irp Sun and of the Comets; J. Enni 

Th f Andrew 

On Heating Iron by Hammering; F. W. area 

Plate Thealiad and the Abomiacans of Glass; L. Feuchtwanger. 

An Automatic Filtering Apparatus. -emaden of the Apparatus at work, 

described in ae number of Am. Jour. Sci.; ae Wiley. 

Automatic Registering and Printing Thermom r; GC. OW. Hou os 

Automatic Registering and Printing ieeuponde per Rain Gunges ; 

Tornadoes ae Tllinois; M. L. Comstoc 
On the Storms of Western Illinois; M. L. Comstock. 

Peculiar Formations of Wind in Toca Tomiie ‘siems: H. A. Cutting. 

The Arctic Regions ; . Whei 
On the Unification of Doses and the “Introduction of the Metric System into 

Medicine; H. W. Wiley 
nae thod of ‘Karncaining Apothecaries’ and the Metric System of Weights; E. B. 

Metric and Radial System of au of Length; E. B. Elliott. 

—Statistics. 
Unreliability of wo Eni as peneliy <A iled; T. S. Lambe 

On the Credit of the U. 8S. Govern , a8 tae es the daily sient quota- 

tions of prices of its Meniiioe, j lito 
Periodicity of Rates of Interest in the New York Market; E. B. Elliott. 

International Coin —_— progress; E, B. Elliott. 

Irregularities in the returns of the eit of the U. 8. Census 4 ee at 

earlier ages, with mea a a as of correction and adjustment ; 

Life Table, Table of Mean Future Duration of _ and Table of Life “As 

=< eology, Natura Haley, ete. 

em | bags of the Vent in Amphioxus, and in certain Batrachian er 

=. 
P. tion Ar 
tions in he Cerebral Fissures of Domestic Dogs, and its bearing po? ais 

Phrenology; id. o The Pectoral Muscles of Mammalia; id.—Variati . atl 

toral Muscles of Domestic Dogs; id— The Cerebral Fissures s of Mammalia em 

the limits of their homologies; id. — The Habits and — of Epeira 3 : 

id.—The nets of eda Nephila, and Methros; id. — ps ical i of the a 

in Dogs; id. tion Anato 

recommendation that the Head be always wee toward sf — os cl 

: Ve 
Animal hig eee = 

a TS 

Embryol a | Mor imbryology of the re sai E. 8. M ; ; 
Further Remarks on the Embryology oo “Morphology of Limulus; + ; 

Packard, jr. 
he on Bufo Americanus; T. Hill Gill. 

escent s (Grystes) and its Species; T. 
Saeed - the Promot om care 4 = Entomo pe ing in the U. 8.; J. & LeConte. 

n the Origin of Spoden w G Pew 
On means of distinguishing between n Vegeta ple and Animal Life; 7. eee 
Remarks on the as of Insects and on the Antennal Characters 

terflies and Moths R. Grote. 
otes on Liparis, Cyclopterus and their allies; F. W. Putnam. 

On the Question, “Do Snakes Swallow their a ddl 2” G. B. Goode. 
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ene Hyalonema; 8. Lockwood. 
The an sg - atural History - hinge» Park, New York; A. 8. Bickmore. 
Suggestions for Facilitation of M dministration; T. 
The I ‘identity of the rea of the Y Proiet Joel (ii, 55) with the CEdipoda mi- 

omas. 
in recent additions to the Fish Fauna of Massachusetts; T. Gill. 
in Hermaphroditism in Rhus cotinus and R. glabra; T. Meehan. 

an = 

a a Remarkable Group of Wasp’s Nests found i in a hollow bores. P. R. Uhler. 
n Movement in the Stigmatie Lobes of Catalpa; T. 

7 — supposed relics of man in the Miocene of the Dardanelles; G. ~ 

On spies saab 4 Pottsford, Vermont; J. S. Newberry. 
On th 8 of the Cincinnati Ania J. 8S. Newberry. 
On Circles of Diriael Ee American Sedimen y Strata ; J. 4 N season 
On some Paleozoic Fishes from the rocks of Ohio. J. 8. New 

Geological Relations of the a. bape Lower Haldoebedg Group of 

’ 

The nes of Rocks; T. 8. age 

Boslagy of Portland and vicinity; C. H. Hitchcoc 
Means of II ng the. » Stratigraphic eae ‘of Seams of Coal in Ohio, 

Kentucky, ete.; E. B, Andrew: 
Geological Relations 2% = ‘sth on Ore Deposits of Nova Scotia; ch ‘ns lors a 
Specimen of Sigillaria showing marks of Fructification ; J. W. Da 
Zones of — Lines ot Elevation in the Earth’s Crust 
The town and vicinity and the Strictate a “the Graylock 

Exhibition of Marl Fossils from New Jersey, near the coast; L. Feuchtwanger. 

ol Shell Heaps of Fresh-water Mollusks; C. A. 
h: . Hov 

n some Spontaneous — Movements, and Expansions of Rock observed 
a. mee u rome : 

ae cient Burial Gro n Swanton, Vermont; G. H. Perkins. 
Ph iin Ry Colored | Diamonds and other gems, with brief remarks on their 

A.C. H 
sy the ¢ Origin of Mountain Chains; C. Whittlese - 
On the cause of the Transient Fluctuation of Level on Lake Superior; id. 

the Descent of ~ Rivers of the Valley of ecnces C. Whittlesey. 
P atural Features of the U. §. Nati tional Park. jo ore ten untains; J. Curtis. 
Tchitecture of the plies Aborigines; L. i. ‘Morgan 

“— Popular Lectures on ‘Sok Subjects ; by H. HELMHOLTZ, 
Y . an Introduction by Prof. Tyndall. 38 88 pp. 12mo. : 

ork, 1873 (D. Appleton & Co.). The lectures of Helmholtz, the 

physicist of Germany, here presented in an English form 

‘ gh translations by different authors (among them Tyndall), 
G. on—The relation of Natural Science to science In general ; 

be’ 8 scientific researches ; the physiological causes of harmony 

Music; ice and glaciers; the interaction of the natural forces ; 
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force; and im and progress of physical science. They are all 

of the widest general interest, and are treated in a simple and 

popular man he volume has several wood-cut illustrations. u : 
3, Minerals Springs of North America, how to reach and how 

to use them ; by J. J. Moorman, M.D., Physician to the White Sul- 

phur Springs, Virginia, 394 pp. 12mo, 1878 (Lippincott & Co.). 

A popular work, containing notices of many of the mineral springs 

of the continent, intended for the tourist and invalid. 182 pages 

out of the whole are devoted to Virginia Springs. Some analyses 

are given, and also the “ thermalization ”— in ordinary and much 

more correct language, temperatures—of various warm and hot 

springs of the United States. We leave it for medical men to 

pronounce on its medical opinions. 
4. Foods ; by N 

York, 1873. (D. Appleton and Co.)—This work is one of Apple- 

ton’s “ Scientific Series,” of which Tyndall’s Form of Water and 

own person carried out a large number of ex eriments 0 the 

influence of food and drinks upon respiration, nutrition and diges- 

tion. He handles his subject, therefore, with the power of an orl 

must be pardoned for smiling at some of his statements respecting 

familiar facts in this country: as for example, that the “ juices 

not to be preferred to the purified cane sugar where that could be 

obtained at about the same cost;” while this is the very T° 

to settle this little difference with “ Young America,” who wu! 
as a unit against his statement. Not less will the Amen™ a 
whisky drinker be surprised to hear that the “ peach whisky i 

named first of those kinds “ accounted the best.” His chapte? Me 
“ Alcohols,” which follows that on Tea, Coffee, ete., a8 Liquid Foo iy 
is the one of all others on which opinion will be most agrite 
divided, as he frankly says, both on “the question of their Tg 

ng . 
to be called foods, and upon moral grounds, they are ad 
civilized nations into two hostile camps.” however men 
differ, the experimental results recited by Dr. Smith on his tise 

rson 
research, 

Dr. Smith’s statements as to the nearly valueles 
the Liebig beef extract as nutriment, have excited much 

but he sustains them by arguments founded on analyses por 
rvation. The book is full of valuable hints for the phys 

It is to be followed by another on Diets. 
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Art. XXXV.—The Queen’s Chamber in the Great Pyramid; 
by Prof. H. L. Smita. With Plate IL 

_ So far as all the other pyramids are concerned, we will con- 
this hypothesis admitted, but there are a few who believe 
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the necessity of accepting one of them, that we present, as 

briefly as possible, the result of our investigations in the 

d 
1, is the entrance passage, inclined at an angle of about 26° 

27’: this passage, at a distance of some 300 feet, enters into the 

subterranean chamber 11, which is an unfinished room, 

situated about 106 feet vertically below the base of the pyra- 

mid, and it is cut in the limestone rock upon which the 

pyramid is built. The entrance passage is rectangular, about 41 

inches in breadth and 47 inches in height, lined with polished 

limestone of a much finer quality than that constituting the 

mass of the pyramid; and the joints are exquisitely fine. 

About 30 feet within the passage, at 2, in fig. 2, there 1s om 

either side a thin, fine, exquisitely-ruled line, cut by a master 

hand, exactly vertical by severest tests. Whatever else these 

diurnal path of a pole star (@ Draconis), at a distance 0 

from the pole; within limits of the thickness of the casement. 

At 8, the ascending passage commences, at an inclination 

; ; g passage was 

closed by a triangular stone, inserted in the roof of the descend- 

ing passage at 3, and effectually concealing it. This stone was 

accidentally dislodged, during the progress of the fo
rced entrance 

made into the pyramid by the Khaliph Al Mamoon, some 

8000 years after the erection of the pyramid, and by 18 all 

the triangular stone; it still remains in place, and the ascent 18 

now made by passing around it, in what 1s known, 55) 

Mamoon’s hole. A cateful examination of the floor directlY 

much harder stone, with joints diagonal to the passage, all 
e 

a i ewe others being at right angles; perhaps intended to 1 the place 

ntered 

at 4. This gallery has a length of 157 feet, nearly, and a height 

of 28 : 
, , and @ or 

bench, or ramp, along either side; the distance bet ak 

ramps being 8 feet 6 inches, and above them 6 feet 10100 

Originally the floor of the gallery was continuous, but 
a por 
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removed near the commencement of the ascent shows the hori- 

tectangular, of polished granite, but now shamefully broken 
and abused ; it is entirely plain, and indeed, re hieroglyphs are 
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Piazzi Smyth at 5818 pyramid inches, =5819 British inches; 

and the length of base as 9181-05 pyr. inches, = 9140 British 

inches, nearly. These measures we adopt. 
Supposing now the triangle XNS, fig. 2, to be so constructed 

that 20X :4NS::1°:3-14159, &e, i.e. the circle struck with 

this supposition, the angles XNS, and XSN, can be compuit 

and they are found to be 61° 51’ 14” 3. And again, peculiar 
to a triangle with the proportions we have supposed, are three 

other angles, viz: 

26° 18’ 10” * Upper culmination of pole star. 

ti 3 it 

83 41 50 Lower culmination. 

And also, derived from above, 41° 59’ 48” ‘7, angle of arms. 

With these angles demanded, we enter the Queen’s Chamber; 

let us see what we shall find there. pie 
We remark that Prof. Piazzi Smyth had no conce tion 0 

‘ ° e made 

his measurements; and, as he had no theory with regard to It 

unbiassed ; at the same time, there are certain portions © but 

we could have wished he had more carefully measured ; th 

when he states that other portions have been measured W! 

care, we feel bound to adhere very closely to his ge ae 
i tha aving an idea from the roughness of the floor, evident 

to Tor 

__.* See “Life and Work at the Great Pyramid,” by Prof. C. Piazzi Smyth, 

il, p. 41, et seq. 
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equal to 57-713 pyr. in, but ene 
29° 59’ 24”. The true latitude of the pyramid is, according 4 the laborious measurements of Prof. Smyth, 29° 58’ 41", r - 

Height, 185-033 pyr. in., as above. 
20000. a 

Height of gable, 2442 “ “ 
205 in, and 244 Br. in are given b Prof. Smyth as the most 

Probable approximations.+ Our ontnbert are evidently not quite 

* uy: i “Life and Work, &c.,” vol. ii, p. 66. Dees: 



326 H. L. Smith—Queen’s Chamber in the Great Pyramid. 

AO and prolong it to E, making AK equal to 2442 in. Join 

EB and EN’; the angles EBO and EN’O are each equal to 

30° [1].* 
Ton ED ; it will cut N’B in C, and OC will equal 25 inches. 

Join HO; produce it to meet EB in F, and from F drop a per- 

pendicular upon OB; it will meet OB inC; prolong FC, to meet 

HD in B’ it is the axis of the niche. Our equations [11] and [1] 

give results which differ not quite ‘2 in. from 25 inches, but, as 

this number has been adopted by Prof. Smyth, and as a very 

slight variation in our assumed elements would give it exactly, 

we assume OC=25- in. Set off DL equal to 66°68 in., and D 

equal to 127-32 inches, as indicated above ; draw K’'L and SK 

parallel to each other and to HD. Join EL; the triangle EBL 

is isoceles; the angles at the base are each 30°; the same is true 

of the triangle EN’K’ [1v]. The triangle EK’L is equilateral ; 

the angles at E, K’, and L being each 60°, .. EK’ = K’L= EL 

= 205 in. 
Join N’L and BK’ ; they bisect each other in the point M, in 

the line EA; and the angles MN’O, MBO, MK’N, and MLN, 

are each equal to 30° [v]; ... K'B,= LN’,= 2BL,= QN’K', and 

BL,= MB,= BE,= EM,= EN’= N'M,= N’K',=K™M._ With 
M asacenter, and radius = ME, describe the are N’EB; N M 

will represent the polar axis, and E the zenith, at the latitude 

Li : 

_ From the point F’, drop the per endicular F’H” upon HD; 
it will bisect OB in 0”, and pass through the point P, pipe 

K 

great pyramid, and the angles yHD and yDH will eae be 
/ 

Join Ly, and prolong it to meet HN’ produced, in y sn Me . f PP ° ! xX}; upper y'M; the angle y'MS” will equal 33° 42 nearly [ pole 
been @ 

_ Through J, intersection of K’L, and axis of niche, draw I 
meeting HN’ in 6; join 6M; the angle 3MS” will equal 2 
nearly [xr], direction of lower culmination of @ Draconis. BA 
_ Set off CO’, equal to 12°5 inches join K’O’, intersech™® will 
nV. Joi ,and DV; the angles HVA; and A 
each be equal to 33° 42’ nearly [x1i]. 

*“ The numbers in brackets refer to the equations at the end of this article. 



H. L. Smith— Queen's Chamber in the Great Pyramid. 327 

Produce HV, it will meet H’’C” produced in C, in the are. 
EO'B [x11] ; join MC’; the angle C’MF’ will represent 4° 20’ 
north declination [XIv]. 

But the declination north, of 7 Tauri, the lucida of the Plei- 
ades is computed by the well-known astronomer Brunnow, to 

4° 13’ 46”. 

and hence the reason why the entrance passage was made to 

point to the lower rather than the upper culmination, the date 
of the pyramid erection being commencement of the grand 
Pleiades year. 
We will now proceed to construct the niche, having already 

the axis and the point O’. We assume also that the line C"H” 
marks out one side of the niche, though upon calculation it 

differs from it -12 inches, with our assumed data for height and 
breadth of the east wall. We set off A’H’, equal to 61-4 inches, 

as we find upon trial that 61°3, measured by Piazzi Smyth, 1s 

somewhat too small, yet this number, with slight change of 

breadth of the room, would do as well. The line 8’D will cut 
the corner of the niche very nearly in N” [xv]. 

Join N’K; it will cut C”H” in D’, corner of the niche ; b the 

computation D’/G = 31:86 inches [xv1], but as the line OD 

does not quite agree with the side of the niche (with our present 

data), we take 31-84 inches as the true height. From G, dra 

GX parallel to yG’; it will meet KS’ in X, a corner of the niche. 

If the point G was in the line OH”, we would have 52°5 in. 

for the breadth of this part of the niche; this would be perhaps 

‘oo great a strain on Piazzi Smyth’s measure, 52°83 Br. inches. 

Ti, however, we suppose the corner of the niche, G, to be ‘1 in. 

nearer the axis, this would give his measure exactly ; thus, for 

the half breadth; CB—(O”B+-1) or 77°5 in. —51°35 in, =26'15 

imeches. We nextcompute XX”, remembering, however, that the 

Ine GX” is -1 inch toward the axis; it is found to be 47°63 

ae ; adding to this ‘1 inch and also 51:25 in., the value of 

, is found to be 98°98 in., or practically 99 inches . eee ee 

One inch, The corner of the niche X is therefore 3° inches 

from the middle of the room, which gives us 215 inches for 

the half breadth of the niche at this place. 

The height of the fourth compartment is determined by the 

. B, through the point P, and is 

found ‘to be 28°18 inches, and at the same time the height of 

the upper com partment is determined to be 29°58 inches (XVII). 

The breadth of the fourth compartment, 322 inches, 1s deter- 
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mined by joining the points O and H’. The line OH’ cuts TT’ 
in W’, a corner of the niche, bisecting the angle at W’ (xix 
The breadth of the top compartment is already determined as 
25 pyramid inches, or the “sacred cubit.” 
We now place these determinations alongside the measure- — 

ments of Prof. Piazzi Smyth for comparison. 

HEIGHTS. BRE 
C. : H.L.S & Poa. ae 

Br. in Pyr. in . in. i 

ist Compartment, 66°7 66°68 61:3 61'4 

2d - 31°6 31°84 52.3 52°3 

3d - 28°7 28°8 43°3* 43° 

4th ss 29°4 28°13 34°3* $2°2 

5th . f 29°4 29°58 25°3* 25° 

The agreement is quite within the errors of measurement; 

but as these computed values depend on the assumed values of 

* : 

diagonals of the niche, O”R, W’W, IG’, and ZH’, and we ob- 

tal in 
The angle at O” (xx), 96° 21' upper culmination. 

The angle at W’ (xx1), 33° 30’ lower culmination. 
The angle at X (xxII), 38° 8' 46” exactly, 

being the half angle at the summit of the pyramid, and giving; 
or the angle at the base, 51° 51’ 14”. And lastly, the angle at 
Z (xxitt), 30°, latitude of the pyramid. : 

The discovery of these angles, which are also substantially 

iven by using Prof. Smyth’s numbers, was first made by me, 
and announced to Prof. Smyth before any one had suspec 
this design of the niche. It is most fortunate that the ae 

ures of Prof. Smyth, recorded in vol. ii of his “Life and Wor! 

at the Great Pyramid,” were all made, so far as the Queens 
Chamber is concerned, independent of any theory. i 

e have not by any means finished with this pec™ x 
chamber. If we suppose now a diagonal drawn rom ht 
(toward the spectator), and touching the west wall at the heig 
of the line LK’, we obtain once more the angle 51 ci 
nearly (XxXIv), and we may also notice, that the lengt 
room is a mean proportional between the height 0 ath 

and the breadth of the room. The ratio of height to orel! ‘ 
of the east wall is nearly 9:10, and the diagonal HB oy 
therefore HBD, the arris angle, 42° nearly .. BHD=48 C let 
We have alluded to the z theory of the great py Lees ing 

us see what the Queen’s Chamber gives us here, nae 

* Estimated—n ined by considering offsets all equal, epee Prof. Smyth, but determ Mi 
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simply that divisions of 5* and 10s characterize the pyramid 

185-0388 x 10 x 2 = 5812-978 pyr. inches. 

But 5818 in. is the most recent and accurate determination of 
the height of the great pyramid adopted by Prof. Smyth after 
diligent comparison ; it is equal to 5819 Br. inches nearly. 

At a height of about 40 inches above the floor, in the first 
compartment of the niche, is a bank or shelf L’L”, and while 
the main portion of the niche is 40 in. deep, this is about 100 
in. in depth; the line 6JD gives its height approximately ; it 
was not measured carefully by Prof. Smyth. 
Taking the height at 39-71 inches, we have, for the height 

of the niche above this shelf, 145°32 inches. 

Now 145°32 x 10 x w= 45655, 

but this is half the base length of the pyramid, according to the 
most accurate determinations, viz: 9181 pyr. in. or 9140 Br. in. 

e have then, in these two portions of the niche, 

18508 : 145-3: : height of pyramid : half base of do. 

-this for the base of the pyramid, the line K’L will represent 

Ohuin bet given by Prof. 

above the base, on the hypothesis that t 
the pyramid at this height is half the area o 
ed by us, the vertex of the 

erection; this height was estimated by Mr. Perring at 1767 in. 

~ 130°5 inches, and 130° 

nt builders 

at least 1n 

E. Lane. M. Jomard. 

Br. 
©. Piazzi Smyth. H. Vyse. = 

Length, 226-7 "025 228 928.13 

Breadth, 205°8 204 204 205°72 

Height to roof, 182°4 177 162 162°01 
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C. Piazzi Smyth. H. Vyse. HE. Lane, M. Jomard. 
Br. in. Br. in. Br. in. Br. in. 

Height to angle of roof, 244°4 243 246 258°41 
“ of niche, 185°8 183 $20 aig 

Width of lower part, 61°3 61 ii am faye 
* f 25°3? 23°5? = papel of top, 

Distance of axis from t 25°32 26°? as i 

center of wall, 

In view of these discrepancies, shall we demand superhuman 

accuracy on the part of the pyramid builders? 
otwithstanding the remarkable proportions, and evident 

geometrical relations, from a rectangle of the height of the 

niche, yet, in practice, the builders appear to have made the 

walls of the north and south sides of the chamber almost 25 

inches lower than the niche. Was this careless workmanship, 

or was it designed? Let us see. We adopt 182°62 in. as the 

true height of the north and south walls, which is very near 

Prof. Smyth’s mean— 

182-62 in. x 100+814159=5818 in.= height of the pyramid, 
and calling the 182°62 so many cubits— 

18262 in. x 25=4565°5 in.= half base length of the pyramid : 

.  182°62x10 
d mecaeacret ern ae 0" = 7%. and again, —79= 533 9:869587728+ = z 

Moreover, 182-62 x 2 = 365-24 = days ina year. If we take 
now 5818 in. and 9131 in., representing height and base of the 

pyramid, we get the following proportions : 

Are equal to radius = 3438’ : 9131’: : 10°: 26° 34 ; 

Ho Hs Wi or o( BABB: BBIBD 2 240? oe tee 

The following are the results of the very accurate measure 
ments of Prof. Smyth for the internal dimensions of the cofter 

U 

Mean length, 77°93 inches. 
«breadth, il ee ek 
‘« depth, 34:34 “ 

The last number is, almost, the right sine of 90°, or wy the 
the are equal to radius. If now we multiply 848775 0Y er 
natural sine of 51° 51’ 14” i.e., °7864, we get 27°03 for bre 

the eubical dimensions were designed to be a given Height of 

pyr.: half base of 
5818 : 4565 : : 34:34: 26°9. ht 

We have thus the z ratio in the coffer, and exactly, if we me 
substitute for Prof. Smyth’s numbers 34:°3775 an 27. 
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27 x 4 
Thus, SERyTET 814169. 

Are these all coincidences? And was the niche built as a 
mere freak of ignorant, and debased idolaters ? 

Since the preceding was written, Prof. Smyth 7 our atten- 
tion to the pavement of the ante- chamber, which is e 
material, but partly limestone, partly granite, with accurate 
joints. ‘fe has not yet stated his own results to ere but doubt- 

less he has already the following, and probably m 
e pavement is a rectangle, and lengthwise, is  aniaad ex- 

actly north and south; AD being the length of the northern, 
shorter, and limestone ‘portion ; DB that of the southern, lon- 
ger, and granite portion; AA’ the breadth, and AB the whole 
length; we find 

DB 2AD sel . at —92AD?. i=” ag=™ ° .AA’XDB=2A 

Measured by 

cory. C. Piazzi Smith. Diff. 

AA'= et eehicatvis = 41°4159 in. 41°45 in, — +034 in. 
AD =(1+72)x5= 65-0559 64-5 —56 “ 
DB =(z?4-73) x5=204:379 “ 2036 —62 “ 
AD and DB were determined by Prof. Smyth by measure- 

ing from the edge of the great step (now much Hee © ue 
successive — of the pavement, ae cannot be correct 

the measurement of AA’, which is the distance Sedisels the 

polished granite nie padre de in good condition. 

Equations. 
L OB:R:: tO tan. EBO. 102°5:1::59°17 °57727; nat. tang. 

30° nearl 

I. AE: AD::E0: 00. 944:2:102°5::59°17: 24-83; diff. “17. 

I. Bo: OE:: BC:CF. AO: HA=BO:: CF: CO. .. AO: E0:: 

BO: CO, 185-038: 5917: pa 24°8, 
IV. Sin. 30°: EO::R: BE, 5 : 59°17 ::1: 118'34=> BE= BL; 

angle EBL—90° +30° mers . BEL=30°=BLE. 

V, AS :BL::R: tan. BK’L. 205:118°353::1: 5773; nat. tang. 

VI MO= =EO, OS is common, and ang. O=90" -, ES=MS and 
ESM=120°, OSM=60° —S$M'X', EOB and BEM are similar, 
and EB=BM ; .. F-M=BO and EO=BF’. 

-FM:: sin. 30°: MX’, 1: 102°5 21°: 51°25=4 N’ 
BM and EL bisect cach other in P. In the triangle le EBM, 

a parallel to the base, bisects BE; .*. it will bisect 

-e , will pass through P. : 

VIII. LB: K’L:: BK: IK, 118°353: 205 ::57°718: 99°98; diff. 02. 

IX. IK~100—Rad. DK==127°39—1A. IK:R:: :1A: tang IDA, 
100:1::127°32:1-2732; nat. tang, 51° 511 
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X. In the triangle vAD, R: AD:: tang. yDA: yA, 1:1025: 
12732: 130°5. yN = yA—DL=130°5 — 66°68=63'82=3 KD. 
K yN=127°64, S’K’=MN=(MA~ AN)=(AE—EM— 
AN) = (244-2—118" 353—66°68) —59'167—EO. y’K’'—S’K’ 
= y'S” = 127°64 — 59°167 = 68°473. MS’: R:: y'8": tan 
y'MS", 102°5: 1:: 68°47: 66°8; nat. tang. 33° 45’: diff. 3’. 

. AM=AE—EM=125°85, BD: pees : DH: Ho, 7775: 66°68: 
205:176°3. S’d —Hé—s' eT foe AM)=176- 3 —125° os ancl 

S’M: R:: 86: tan ng. OMS", 102°5: R:: 50°45: 492+; nat. 
tang. 26° 13’; diff. 5 

XII. K’VN” and VO! are similar, and V’ divides ON in the ratio 
KN”: 00’; ON=AO— AN=185-03—66°68=118'35. O0'= 
37°35. K'N”=102°5. 140:102°5:: 118°35: 86°6=NV. AV=NV 

oe 28(=3 HD). AV: R:: AH: tang. HVA. 153°28: 
: 102°5: 668; nat. tang. 33° 45’. 

XIN. Jos HC’. The are C’B=34° 20! (xrv) .. Chord C'B= 
2R. Sin, 34° 20'+ 2 = 69-86, C'C’= VOB? — BC? = 47 aa 
-, CH" =282°43, oti R:: HH": tang. HC’H”. 232°43 
153°75 : ‘661 nearly; ta 33° 28/,. This so nearly canals the 
angle HVA, that we seahae HVC’ a straight line. 

XIV. MC’: R:: MX": cos. OMX”, 118°85 : 1: 51°25 : °483; 
nat. cos. 64° 20’. 64° 20’—60°=4° 20. 

XV. S/H = EA-EM= 5 85, aes HS" :: AD: A'N”, 205: 
125°85 :; 108°2 : 66°42 ; 

XVI. N’L: KL::N’G: Gp, es 60°64 :: 56°85 : 31.86; diff, “02. 

XVII. Tan. GXX": G@X"::R: XX", 12732 : 60°64 :: 1: 47°63; but, 
as the line GX” is ‘12 in. nearer center of room than CH", 
‘K = 51°37: adding XX” gives XK = 99 in. . IX =one 

inch, — from center of room to X==3°5 in. OC—35=215= 
half ‘breadth. 

XVIUL IK: “KB: PT TB, 100: 57°713 :: 51°25 ; 29°58=BT; KB- 

4 = 

XIX. AO: AH’: OFF. V'W’, 185-03 : 55°7:: 20°58: 8°. OOF 
Vw=WU, 25—8-0=16-1=half breadth. "HHO bisects angie 
at be aged this ie as shown in (xx1) is 33° 30!. 2 

: AH’: ang. AOH’, 185°03:1::55.7:°301; nat. tang: 
16° 45), 

. Dropping a perpendicular from O” upon SK, we have a right : 
angled triangle, of which the vertical side=—57°713, the hori 

zontal=28°6, = 2-018; nat. tang. 63° 39=angle at 

base .. ang. at gerd 21—lower culmination nearly. 

XXL. In like manner ~ ad > 

W .*. ang. at W'=33° 30=upper culmination. 

XXIL est 273=nat. tang. 51° 51! 14”=ang. at G, .’ 

‘oe at 
Ss eink tang. 56° 30/=—ang- 

ang. 

at X=} summit ang.—=38° 8! 46”, 
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8°5 ' 
XXIII. Sea = 1°732 =nat. tang. 60=ang. at H’.-. ang. at Z= 

30°=latitude. 
XXIV. 177°52 : 1:: 226°4:1°275; nat. tang. 51° 55’. 185°08: 

205 :: 205: 227°1; diff. °7. 

XXV. 185°03: 205::1:1°1078; nat. tang. 47° 55’; diff. 5’. 

Art. XXXVI—On the Silt Analysis of Soils and Clays; by 
Kue. W. Hitearp, State Geologist of Mississippi. 

[Continued from page 296.] 

the filter 

Property possesses highly important bearings, both on the agri- 
cultural and ceramic qualities of clays, I propose to investigate 
"'more minutely hereafter. 
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The pure clay, when dry, adheres to the tongue so tenaciously 
as to render its separation painful. hen moistened an 
worked into the plastic condition, it is exceedingly tenacious 
and “sticky,” adhering to everything it touches. 

Under a magnifying power of 850 diameters, no definite 
particles can be discovered in the vpalescent clay water remain- 
ing after several weeks’ subsidence. The precipitate formed 
by saline solutions then appears as an indefinite cloud (mostly 
of a yellowish tint), for which one vainly seeks a better focus. 
In stronger clay water one can discern a great number of in- 
definite, punctiform bodies, very uniformly diffused through- 
out the liquid, and apparently opaque; the precipitate then 
formed by brine also shows a faintly dotted structure of its 
clouds. 

Doubtless the fine silt obtained in the 24 hours’ subsidence, 
the diameter of whose quartz particles varies from 0-001 to 0°02 
of a millimeter, is not entirely free from adherent clay, as 18 

indicated by its deeper tint, compared with that of the coarser 
sediments. The extent to which this contamination exists, the 
possible means of further separation, and the distribution 
of the important soil ingredients among the several sediments, 
I reserve for future discussion. 

Separation of the Coarser Sediments.—The mixed sediments 
remaining after the separation of the clay, and silts of less than 

0-25" hydraulic value (< 0-25), by decantation, are transferred 
to the elutriator, after separating by means of a sieve, such as, 

being of more than 0°8™™ diameter, would fail to pass through 
the wire screen, and thus interfere with the operation. he 
water should previously have been let on, so far as to stand 
above the screen; otherwise some sediment may be force 
back into the rubber connecting tube. ; 

e Fine S-diments.—The operation is best begun by running 
up the column rapidly nearly to the cork, allowimg 4 few 
seconds’ subsidence, and then setting the index to the prope? 
velocity of 0-25™" per second at the beginning. At first be 
sediment passes off rapidly and the column remains obviously 

and evenly turbid, from the point where the agitation cause 
by the churner ceases, to the top. But this obvious turbidity 

generally exhausts itself in the course of a few hours, an 
then requires some attention to determine the progress of the 
operation. I have never known the 0:25™™ sediment to becomé 
exhausted in less than 15 hours, and in one case it, has re 
wired 90. The more rigorously the process of prea 
isintegration, above described, has been carried out, bg 

shorter the time required for running off the fine sediments, 
which otherwise tax the operator’s patience severely. ‘ina 
matter of fact, they never do give out entirely ; doub ae 
for the reason that the stirrer contiaues to disinteg 

Serta Pr or ee MOA ae a eS 

Coa he en poe 
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compound articles which had resisted the boiling process. 
Besides, downward currents on the sides of the vessel will 
form, despite all precautions; so that the interior surface of 
the cylinder becomes coated with pendant flakes of coalesced 
sediment. These must from time to time be remove 
means of a feather, so as to again bring them under the influ- 
ence of the stirrer; but it is, of course, almost mathematically 
impossible that under these circumstances, any of the sediments 
subject to coalescence should ever become completely ex- 
hausted. Practically, the degree of accuracy attainable at best, 
renders it unnecessary to continue the operation beyond the 
point when only a fraction of a milligram of sediment comes 
over with each liter of water. It is admissible, and even desir- 
able, to run off rapidly the upper 3 of the column at inter- 
vals of 15 to 20 minutes; whereby not only time is gained, but 
also the sediment in the reservoir is stirred and brought under 
the influence of the churner, for more complete disintegration. 

It is noticeable that recent sediments—river alluvium, ete.— 
are much more easily worked than more ancient ones ; as might 

be expected. 
_ Up to 4™™ hydraulic value, the use of the rotary stirrer is 
indispensable, on account of the tendency to the formation 
of compound particles. Beyond, this tendency measurably dis- 
appears, so that for the 

rse Sediments of 8 to 64™™, hydraulic stirring may be em- 
ployed, and an elutriating tube of smaller diameter may advan- 
tageously be substituted, in order to diminish the otherwise 
Somewhat extravagant expenditure of water. The entire 
amount required for one analysis is from 25 to 80 gallons; pro- 
vided a thorough previous disintegration has been secured. 
The average times required are as follows: 

eduheHy Re ta ora5mm 80 to 40° 
OO eg el. ore oe O-5@™ 15 to 25 
Oh. Ver ie eh ee ieee 1 5 to 10° 

Otay guy acres et aie od 2 to 6472 6 to 10° 

Total, 56 to 85" 

With p 
matically, at night; completing an analysis (except the clay and 
finest sift determinations) in the course of three or four day 

i 
the <0-25 sediment, which, moreover, is so diffusible in water 
that it cannot readily be collected on a filter. I find it best, 

* A somewhat 1 : igh ° for 5-6 days. But clayey soil will continue to lose weight at 100°, for 5 hae 
atter the first 6 hours the loss becomes insignificant for the purpose in question. 
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evaporate the last 25-50 ¢.c.m. in the platinum dish in which it 

is to be weighed. 
From the other sediments, the water may be decanted so 

e 
to elutriation, as proposed by some, is obviously inadmissible, 

as it would render impossible the separation of the clay from 

the finer sedimen 

regions, than that of the surface soils, which are much more 

liable to local “ freaks and accidents,” and usually differ from 

the corresponding subsoils in about the same general points. 

For practical purposes, therefore, the difficulties incident to the 
be avoided. 

cause almost universally present, material for refere 
m 

ment, and tu scale divisions of ;4, millimeter each. ae 
As a matter of course, all sizes between that given and the 

one next below are to be found in each sediment. A few 

grains of the finer sediments are also invariably present, owing 

both to the progressive disintegration of conglomerated yin 

cles by the stirrer, and to the inevitable formation ok ae 

the scientific observer, it seems desirable to attach rox: 
esices, generally intelligible designations, which shall a) al 

imately, at least, indicate the nature of the s ieee 

have attempted in the table, which is in this respect, © ecg 

+ This Journal, Dec., 1872; Proc, Am. Assoc. Adv. Sci., 1872, p. 1 
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open to criticism ; since it is not easy to indicate in popular 
language, distinctions not popularly made. 

Table of Diameters and Hydraulic Values of Sediments. 
Designation of Diameter of Velocity pr. sec., or 

No. materials. Quartz grains. Hydraulic value. 

pe ewaree Uris, ec i 1—3 ™ 
2, Fine Ot, Ue a eee oe ‘i 
ee Soares Sand, ... 2-222 2. 80—90 (45) “ eae 
4, Warden FS ae 50—55— “ 9 ao 
5. Fine sg : 25—30 “* 1 
er aa OM led ee oe 20-82: a9 
7. Dust Misia ras sage y chord 12-14% att 
Oe Alenrabst Gilt ius ew. 2% s—9 =“ es 
TRO i og eset gies Gf af Beta 

ie MOON 8s ee souls 4—5 “ a -* 
oe “ se sigs waeiscty: cal ae 0-25: * 
12, Finest 66 0°1—2°0 “ 0-25 “ 

, 13, Clay sy ? <0°0023 “ 

assumes a paraboloid form, which is sensibly more convex m a 
tube of small diameter than in a wide one; the results obtained 
™ the latter being, of course, nearest the truth. ee 

_ Still, the accompanying samples of sediments from Missis- 
Sipp! soils and subsoils show at once, even to the na eye, 

that the assorting process has been quite successful, and that 

o etermined and exhibited to the eye, with a very satisfac- 

degree of accurac 

~ examination of the physical and chemical properties of soils 

and clays, we shall be able to fulfill, in a great measure, the 

Aw. Jour, Sor—Tup a Vot. VI, No. 35.—Nov., 1878. 
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high expectations entertained in the early days of agricultural 
chemistry. 

The important bearing of the phenomena of “ molecular coa- 
lescence” upon the formation of natural sediments, is too obvi- 
ous to require discussion. It explains at once why we s 
rarely find a deposit composed of particles of uniform hydran- 
lic value, however favorable to such a result may have been, 
apparently, the circumstances attending its formation. And it 
warns us to be careful in our estimate of the nature and velocity 
of depositing currents, as deduced from the character of the 
sediments. 

+ 

of water exerts 4 
strong influence on the coalescence of particles. It is onan 

favors the — 
jon of clay- 

nd common 

salt; the action of the latter being exemplified on ne 

of sea watel- 
a 

* This action of salt in clearing water has lately, it seems, been eg er 
new discov r. D. on, in a communication to the Bri been 4 
Society. But the clearing of muddy water by salt, as well as by alum,» tedly Te popular recipe for ages; and the action at the mouths of rivers 18 poin' oo 
ferred to by Mr. Sidell, in Rep. Phys. and Hydr. of Miss. River, App. 4 P 

> 
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The “settling” effect of alum, however, appears to be mainly 
due to the precipitation of alumina by the carbonates of lime 
and magnesia, present in almost all sediments. 

The remarkable action of lime, in preventing diffusion and 
diminishing the plasticity of clay, will form the subject of a 
future communication. 

No. 173. Under-subsoil of Cretaceous prairie, Monroe Co., Miss. (See Miss. 
. 262). »?p 

Time of boiling. h 30 h. 

> 64™™ h. v. (bog ore) 2°10 2°07 
S56" (piliceous wand)... ccc cc on 0°62 0°55 

ge ou 0°20 0°21 
i i a 1°26 1-21 
Qh & 5-18 2°92 
1“ 46 6°30 7-36 

: 13°19 8°81 
“ 27°93 7°85 

<0°25 27°02 35°22 
Clay, 14°82 33°16 

98°42 99°36 

hove eee 

Art. XXXVII.—On Rocks of the Helderberg era, in the valley 
of the Connecticut—the kinds including Staurolitic slate, Horn- 
blendic rocks, Gneiss, Mica schist, etc., besides Fossiliferous Lime- 

stone; by JAMES D. DANA. 

IN my 
Stratigraphical grounds, that the metamorphic rocks, gneiss, 
mea schist, mica slate, chloritic mica slate, chlorite slate and 
others occur, underlying and overlying quartzite, 1n 07 the 

Lower Silurian ormations; and also that staurolite crys- 
tals abound in a mica schist of the same age. 

Th the following pages, it is further demonstrated that not 
kd the same kinds of metamorphic rocks, but even horn- 

lende rock and schist and syenitic gneiss are extensively devel- 
In a formation of Helderberg age, and probably the Upper 

“elderberg or Lower Devonian. Moreove 
lite are here also abundant; so that this mineral species, which 

i ood as a_ fossil f me American 
che wstinguishin age, 

Chometric virtues only of a species of immensely wide range. 
; ‘ 
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That I may not be supposed to misrepresent the views of 
‘‘some American geologists,” I here cite a paragraph from the 
observations of Professor James Hall on metamorphic rocks, to 
be found in the third volume of his N. Y. Paleontology (1859), 
p. 98. 

“The imperfect study of these metamorphic rocks which I was 
able to make, while engaged in other duties, during the years 

Advancement of Science, and I am convinced that something of 
this kind will yet grow out of the farther investigation of the meta- 
morphic rocks and their contained minerals.” 

To which is added in a note— 

“Every observing student of one or two years’ experience in the 
collection of minerals in the New England States, well knows 
that he may trace a mica schist of peculiar but varying character 
from Connecticut through Central Massachusetts, and thence into 
Vermont and New Hampshire, by the presence of apres — 

. = e 

ing certainty the geological relations of this rock, as the Jeane 
of Pentamerus oblongus, P. galeatus, Spirifer Niagarenss si 
macropleura, and their respectively associated fossils, do the rela- 
tions of the several rocks in which they occur.” 

If Professor Hall intended, in the last paragraph, to imply pod 

th to 
s that 

be t 

es in 
version 

ks in 
n Eu- 

& 
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From the time these ideas were first published, I have had a 
strong desire to learn whether facts sustained them. My strati- 
graphical observations over Western New England, in which the 
Taconic rocks were also studied, were begun some’ years since 
with special reference to the discovery of the truth on this sub- 
ject; and through the whole this object was prominent. The 
examination of the Bernardston region, the results of which 
are here given, was undertaken partly for the same purpose. 
Both have led to the conclusion that— 

Lithological evidence of geological age among metamorphic 
rocks of distunt regions is in general* worse than worthless. It 
is easy to use, and presses itself on the mind most insinuatingly 
when a conclusion is eagerly wanted; and on this account 1t 

be treated with extreme distrust. I have further found 
at— 

The Earth did not finish up its metamorphic work in pre- 
Silurian time, or even by the epoch closing the Primordial, as it 

id not its mountain-making. And this should be so, if, as 
Mallet has demonstrated, the motion attending the uplifting and 
folding of rocks, or mountain-making, is, like other motion, 
transformable into heat. 

It is now twenty-two years since the first announcement, by 

Professor Edward Hitchcock, of the unexpected discovery of a 

ids 

Prof. E. Hitchcock, locates a Devonian sea in central Massachu- 

Setts; and the distribution of the underlying roofing slate was 

regarded by him as indicating the extension of this sea north- 

t 

is Massachusetts. On the accompanying map of part of a 
Wn of Bernardston § the position is marked by the letter 4 

* The excepti ei : i hzean (Azoic) rocks, 
ptions here in view are certain of the earlier Arc 

“i dersthenite and other coarsely crystallized labradorite rocks, the very coarse 
da: reddish and dar i -aon-avenite, and chrysolitic rocks. At the 

Same time, it is far Ted Govtatn, that thee rocks are exclusively Archean. 

Hig apy, A rn rer gh 2h my: a, on ; bd . ny . * ‘ . * 

Oh Ma map is here tinerted that cuca any have no difficulty in Pes! ee 

Rive. referred to, and so verifying the facts. n is on the at weg 

ont Tailroad ; and its depot is the last stopping place for trains going nor™. Ye 
the ve Vermont. South Vernon is about seven miles by road northea 

mage of Bernardston, but hardly six in a direct line. 
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Directly west of the village (B) rises the ridge called West 
Mountain (W); the locality is on the eastern slope of a lo 
part of this ridge, north of the higher portion.* 
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The rock of West Mountain and of its continuation to the 
orth is clay-slate, it being part of the great slate formation 
of Eastern Vermont, quarried in several places for roofing slate. 
The Helderberg beds overlie the slate. 

itchcock’s section in the Vermont Report gives the order 

of succession. Another is here annexed. ‘There is, first, %& 
= 
aoe ry retry sete rete asst os 

wee at ee 

8 
es ese 

oe Lee > 

the upper member (though near the foot of the slope), @ greys 
black mica slate (1); below this (higher up the slope), te bed 

slate. The strike of the beds, along a line from the foot o ri 
slope up to the limestone, is about N. 45°-50° E.,f with et 
30° to 35°; the dip of the limestone at the quarry 18 wit a 15°, 
and, higher on the hill, that of the lower quartzite is 10° to 10» 

re ite) * The locality is on the land of Mr. Williams. After passing his house (whit) 
take the path leading up the hill back of the northern end of the a: : 
Tock encountered is the slate of the Helderberg series; then quartz re found 
after ascending about 150 feet, the limestone. The Crinoidal remains a nings- on the weathered surfaces of blocks quarried out from the more woe ts 

OUP er ag course, as elsewhere. The variation of the compass !* 
estward, 
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but generally not distinct. Following the outcrops of the 
upper stratum of quartzite (No. 2) to the southward, the strike 
changes to N. 65°-70° E., making the dip S. 20°-25° KE. in 
direction, with the amount unchan 

dip 55° to the eastward; and higher up West Mountain, half 
a mile to the south, the strike is N. 50° E., and dip 80° to the 
eastward; the slate varying much in strike. Thus, while the 
Helderberg beds have a small dip everywhere, and the smallest 
as they approach the clay-slate toward the top of the ridge, the 

slate is very high in dip. Moreover, this difference charac- 
terizes the formations in other parts of the town of Bernard- 

ston; and hence, although no section of the two together was 

found exhibiting to the eye their relative position, the facts 
left little doubt of their unconformability. ; 

Again, the Helderberg slate is a widely different rock from 

the older clay-slate, it being strictly a mica slate, Unaera 

n mica, usually lying on their sides or ae to the 

plane of bedding, which show their foliation and luster on a 

cross fracture of the slate, or by an oblique view of the surface 

of a slab. These prisms are from a line to half a line in 

aga and length. The prismatic edges are rounded, so that 
€ pri i 

: a 
the aspect of phyllite (chloritoid) in some clay slates ; but the 
folia are easily separable and flexible. There are also minute 
T . 

texture; what unevennesses it has are not due either to mica 

th garnets. The Helderberg slate carries this feature through 

the region, and far beyond it; and the clay-slate 1s as persistent 

i its different characteristics. a ee 
The Helderberg garnetiferous mica slate is in all cases lam1- 

* Hitchcock, in the Re ‘ation, makes both slates 
aia 1 rt of the American Association, : 

peed in character and spclacuanic, In the Vermont Report, the section repre- 

ts the lower slate as conformable, but the text leaves it in doubt. wy 

He examination of the slate for water been made by oberg of ne 

Wes, assistant in the Sheffield Scientific pence Pueetie it g onan Fogo 

cent. In a blowpi i f the little prisms of mi 
of water were ‘3 = : owpipe trial tng be Figo p rdly sufficient to watrant 

‘ und. a ms 
calling the slate a hydromica slate: and, moreover, it does not feel at all greasy. 

& ee 4 
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nated parallel with the bedding. Whether this is so or not 
with the roofing slate of the region is not positively known; 
the probability is against it. 

The limestone is crystalline, some of it coarsely so, and much 
of it impure. It contains in places disseminated pyrites, and 
large portions have consequently rotted away, and left beds of 
limonite. The purer kinds, on the surface of fresh fractures, 
are generally coarsely crystalline, and have nothing clearly in- 
dicating the presence of fossils; while a weathered surface of 
the same block may be covered with prominent crinoidal stems. 

The sight of a locality of Crinoids in the heart of metamor- 
phic New England is calculated to impress the mind strongly 
with the belief that it isa key that will open the mysteries of 
New England geology. The Geological Report of Vermont 
states that a quartzite formation occurs in the next town to the 
north, Vernon, the southeast town of Vermont, and the Massa- 
chusetts Report, that it is also largely developed just across 
the Connecticut River, in the town of Northfield ; and this sug- 
gested the true way of bringing the key into use. : 

After a first visit to the village of South Vernon—six miles 
northeast of Bernardston—with this object in view, I visited 
the region again in 1871, by appointment with Prof. CO. H. 
Hitchcock, then, as now, State geologist of New Hampshire. 
The quartzite of South Vernon was found to be overlaid by an 

an outcrop of quartzite giving positive evidence of the gt 

oy of the two. The strike of the beds at this place 

syenitic 

gneiss containing the hornblende partly in oblong pointed orys 
tals, and staurolitic slate; but we failed to find any apes 

* 
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same in age with the Bernardston quartzite. Prof. Hitchcock 
observed that the staurolitic slate, quartzite and hornblende 
rocks were just those of his Coés group in New Hampshire, a 
formation that covers a narrow band east of the Connecticut 
River from Massachusetts to Northern New Hampshire We 
crossed the river together, and saw these rocks in Northfield, 
Mass., and Hinsdale, New Hampshire. It was evident that the 
South Vernon rocks were Coés, whether the Bernardston were 
so or not. 

The characteristics of the Cods group, as given in Prof. Hitch- 
cock’s Annual Report for 1869, are, “the presence of quartzite, 
staurolitic rocks, mica schists, hornblende schists, peak gneiss, 
protogine and other rocks, lying west of the White Mountain 
series and east of the Connecticut River, along the whole of 
western New Hampshire,” besides argillaceous slates, whetstone, 

mica schists, grits, etc., of Cods Co., etc. The occurrence of beds 
of limestone at intervals is mentioned in the Report of 1870.* 

The facts observed in the region at that visit made it evident 
that the relation as to age of the Bernardston and South Vernon 
quartzites was a subject of great interest, especially in connection 
with New Hampshire geology. Prof. Hitchcock appreciated it, 
and expressed his intention of soon having the South Vernon 
tegion—for the investigation of which he had a kind of pmor 
night—carefully studied. 
ae (2 passed without anything being accomplished, 
owing, as he informed me, to the demands on his time made by 

ane, showed in some places the strike N. 15° E. and a dip of 

Staurolitic clay slate, with the same eastward dip. ‘he horn- 
bl 

*In Prof. Hitchcock’ the Cods group are 
: ‘heock’s Report for 1870, four sections across the gr 

given. In the description of that through Lyme there is the entry 2200 feet of 
Li “tvegge and limestone ; that through Orford, 100 feet of limestone ; that ~— 

“502, 50 to 100 feet of limestone. It is stated that “ mineralogically the schi 

: : : : i ther 
Wes” are mentioned as 4,500 feet thick in one section and 3,078 in another, 

*vidently the same rock essentially that occurs at Bernardston and in Vernon. 

. 
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The quartzite, which overlies the hornblende rock, constitutes 
aridge just west of the road to Bernardston. commencing a 
short distance south of the village of South Vernon; one outero 
of it and of the conformable underlying hornblende rock was 
met with two and a half miles east.of Bernardston, between the - 
two railroad crossings. About two miles east of Bernardston, 
I took a road leading northward to “Purple’s slate quarry” 
(p, on the map), and found the slate identical in every respect 
with that of the Bernardston Crinoid locality—the same in tex- 
ture and in its imbedded crystals of mica and garnets. Its 
strike was northeast, and the dip 20° to the southeast. Thusa 
mica slate identical with that of Bernardston, and the horn- 
blende rock and quartzite characteristic of South Vernon, were 
found within two and a half miles of the old Bernardston local- 

final settlement of the question; and in an hour's excursion It 
was done. In September, I was over the ground again to point 
out the decisive localities to Prof. Hitchcock.* 

e facts are simply these :— "ak 
The Bernardston Helderberg locality (J on the 03 : ie 6 

lower stratum of the hornblende rock, constituting ledges 
short distance apart, there was an outcrop of mica slate, 14 he 
in all respects with that of the Bernardston Crinoid locality, ¢ 
small imbedded prisms of mica and dodecahedrous of red 83° 

Jated * Between these two visits, I learned that Prof. Hitchcock had contemp: 

examining the region this autumn. 
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contained intercalated portions of the same slate; further, the 
.. of slate in this ledge increased much to the eastward. 
art of it contained the mica crystals very thickly disseminated 

- so as to crowdedly spangle the surface of a cross-fracture—a 
variety closely like part of the rock at the railroad cut just south 

the South Vernon depot. Thus the fact that the Bernards- 
ton garnetiferous mica slate and the South Vernon hornblende 
rock were of one and the same formation was made certain, 

for here, besides occurring in alternating beds, they graduate 
into one another. The position and dip of these ledges indica- 
ted that they were all inferior in stratigraphical position to the 
quartzite of the hill above mentioned. 
_ Decending the quartzite hill on the north side and continu- 
ing in that direction, the rock changed first to the same mica 
slate, the slate outcropping at one place from beneath the quartz- 

e prisms of mica in some of the slate were an eighth 
ofan inch in breadth and length; and, on a worn surface of it, 
they appeared as dull black, squarish spots. The garnets in all 

Hast of this region (marked CC’ on the map) there are two 

EE’, one to two hundred feet high, separated 

Nets forind seattered Gver ihe slopes and summit of ridge DD’, 
oO other outcrop was met with. on 

n the meadow at the eastern foot of ridge DD’, lies the 
slate of Purple’s quarry, having the dip and strike already 
8 ; and it is beyond question the Bernardston slate. what- 
ever be true of the gneiss of ridge : i 
ty the top of the ridee (EE ds bounding this valley on the east, near E’ and BE", there is true quartzite, having a dip of 20 



348 J. D. Dana—Helderberg rocks in the Connecticut Valley. 

to 28°, with the strike 5. 20°-380° E. But, at both H’ and E”, 

itself in places micaceous, and then becomes true gneiss. 
little north of EK’, the gneiss is well-characterized ; and it is an 
old-looking kind, that might be thought pre-Silurian by a 
believer in the lithological test. The outcrops on the ridge 

too plain for the strongest doubter to questio 
This adds to the Helderberg series, gneiss in extensive strata, 

another of the rocks observed at South Vernon. From the 
relative position of the quartzite and underl ee gneiss in the 
ridge EK’, and the slate in the valley over a hundred feet below, 
the : mica slate must be an. inferior bed in the series, unless there 
is a fault. 

slabs of it a few Steep of the So representing 
among them both of the known kinds of tv 

This adds staurolitic slate to the fickiodeeg series of Central 
New England, 

We are now prepared for our conclusions 
1. This Helderberg series in Central New England comprises 

a large part of the common kinds of metamorphic rocks, gneiss 
of several varieties, undistinguishable lithologically from the 
oldest; hornblende rock and schist; syenitic gneiss; coarse 
mica schist and mica ann: staurolitie slate 

large part of the rocks that have been distinguished as 
of the “Montalban” or “ White Mountain series” in New Ha 4 shire, and regarded of pre-Silurian age, are here included, am 
are hence nothing but altered Helderberg sediments. It is 
henee far from true that “the crystalline rocks of the Green 
Mountain and White Mountain series” and ‘the whole of our 
crystalline schists of Eastern ener America are not only pre 
Silurian, but pre-Cambrian in a dif. 

3. The passage of poaeingpe at ies is exhibited in @ 
ferent ways. The presence of mica in the quartzite 1s pers 
the steps But, at the locality marked g on the map, sae the 
quartzite is very finely banded with white and gray, @ : 

The 
* Hunt’s Address before the American Association in 1871, pp: 8, 3 ee in- 

rocks referred to the “ White M in series” are stated, i he gses” and clude “well defined mica schists interstratified with neg sag « peds 
every variety “do fine-grained schist which *nirnblende f wn toa s in oh horn! 
f micaceous quartzite,” ‘ dark-colored gneisses snd neg | in whi h rablen® 

takes the place of mica,” bia “ pass occasiona ally = ba lee 
: i s;” “beds of estan i tise ne stau- 

which are intimately Sasttladed — the highly micaceo schists containing 
Tolite, andalusite, cyanite and garn 
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white portions are feldspathic, as is proved by their fusibility 
before the blowpipe, while the light gray are quartz, and some 
short darker lines are micaceous. ‘Thus this region, like that 
of Berkshire, demonstrates that gneiss and quartzite are rocks 
of the most intimate relations, as intimate as mud and sand 
along seashore flats. Part of the feldspathic layers widen at 
intervals into forms an inch or more thick at the middle; but 
they are generally nearly even. 

4, Hornblende rocks of the purest kind, and of great extent, 
are here so intercalated with quartzite and mica slate, and so 

Helderberg. Hence, in the era of the Lower Devonian, the 

Connecticut Valley, from the latitude of Bernardston northward, 

through to that region, the lithological resemblance suggests 

identity of age, though ngt proving it without a further strati- 

- At Littleton, also, fifty miles south-southeast of Lake 

Memphremagog (S. 24° E.), there is a limestone, half metamor- 

phosed, containing Helderberg corals—one of the important 

discoveries of Prof. Hiteheock, to whom I am indebted for 

guidance over the region. The limestone is associated with 

quartzite and cla slate, and also with a series of chloritic rocks 

Portly feldspathic, including chlorite slate and a kind of proto- 

gine in which a pseudophite-like mineral is disseminated in 

small grains; and it appeared to me that all were conformable. 

* Hunt’s Address, page 12. 
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If this conformability is sustained by further observations, we 
shall have here the additional lithological fact that— 

Chlorite rocks, including protogine, may constitute meta- 
morphic beds of Helderberg age. 

8. The facts which have been presented sustain the statement, 
made on an early page of this article, that lithological evidence 
of geological age is to be distrusted. If, when used by one who 
has made it a special study, it leads to the conclusion that true 
Helderberg rocks in the White Mountain series are of Cambrian 
or earlier age, it is surely a bad reliance. If it also makes out 
that Green Mountain rocks are of Huronian age, or of some 
other pre-Silurian period, when in reality belonging to the later 
part of the Lower Silurian, geologists may well be afraid even 
of its suggestions, unless it have sure stratigraphical support. 
“Huronian” areas have been defined in various parts 0 
country and the world, on the basis of this evidence alone ; and 
in such cases who knows any thing whatever with regard to the 
real age of their rocks? It is probable that the rocks consid- 
ered characteristic of the Huronian occur also among true Lan- 
rentian terranes; it is certain that they do in formations later 

than the Lower Silurian. 
Finally, what reason is there in chemistry or geology why 

crystals of andalusite and staurolite should have been made only 
in pre-Silurian time? Andalusite consists simply of silica and 

alumina, and staurolite of the same, along with iron. ese 
three ingredients are now and ever have been the most abun- 
dant of all the mineral constituents of the globe. With or with- 
out the iron, they are the materials of all clay deposits; an 
clay deposits from the decomposition of granite, gneiss and 
related rocks have been forming over the globe, and increasing 
in amount, ever since these rocks began their existence. 

They are therefore the very last minerals that should be 
thought of as pre-Silurian “fossils.” Were zirconium oF in 
other of the rare metals a constituent in ies, there 

all time. These remarks apply equally to chlorite, 1D er 
these three ingredients occur, with only a little magnesia beside, 
and water, 

9. The epoch of disturbance, in which these Helderberg 
lized, 

allization of Devonian and older rocks took place ov 
runswick and Nova Scotia. It was the most prominent ak 

of mountain-making on this eastern border of the contm 



J. D. Dana—Helderberg rocks in the Connecticut Valley. 351 

after the Lower Silurian. Facts are against any earlier epoch ; 
and the only other probable suggestion is that the time was 

ter the Carboniferous age, when the Alleghanies were made. 
Hence, the various Helderberg rocks of the Connecticut Valley 
have their actual date as crystalline or metamorphic rocks either 
rom the close of the Devonian, or that of the Carboniferous era. 
The conclusions which have been presented are based on a 

foundation of facts—certainly as far as the region of Bernards- 
ton, Vernon, Northfield and Hinsdale is concerned, where my 
own observations were made; and, judging from the — 
tions of Prof. Hitchcock, they appear to be sustained as regards 
the Cods range to the north. 

I now pass to what is at present hypothetical, since I can 
appeal only to the observations of others, and they are not 
sufficient in detail for positive conclusions. I propose to ex- 
amine the region personally, another season. 

2. The Connecticut Valley in Massachusetts. 

The region of the Connecticut Valley, south of Vermont and 
New Hampshire, commencing in the northern towns of Ber- 
nardston and Northfield, iscovered to a breadth of ten to twenty © 

miles with the Triassico-Jurassic Red Sandstone formation ; so 

that the opportunities for observing the continuation of the 
More northern formations southward are thus much restricted. 
Still there are pertinent facts on record. : 

In the geological map of Massachusetts connected with Hitch- 
cock’s Report, the hornblendic rocks of South Vernon and 
Northfield are made to extend southward in two lines, one 

south of South Vernon, passing by Leverett, Amherst and 

Granby, the other south of Northfield, through seat RARE 
. Belchertown, Palmer, Monson and Wilbraham, eac line quite 

slate occur with the hornblendic rocks, as at the north. Quartz- 

ite is spoken of as occurring with the hornblendic rock of 

Northfield, Palmer, Monson and Granby. tas 
‘he varieties of rocks described by Hitcheock are similar to 

those of the Vernon and Northfield region, excepting that no 

3. The Connecticut Valley in Connecticut. 

In Connecticut the Connecticut Valley terminates at New 

Haven Bay—not at Saybrook. The river leaves the great cen- 
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tral valley of New England at Middletown, it there passing 
out of the area of the Triassico-Jurassic Red Sandstone (which 
continues through to New Haven) by cutting through the me- 
tamorphic rocks of Eastern Connecticut. 

Percival, in his Report on the Geology of Connecticut, states 
that, adjoining the Red Sandstone region on the east, there ex- 
tends, southward from Massachusetts, a range of hornblendic 
and chloritic rocks associated with gneiss, and in some places 
with imperfect quartzite. He remarks that he has traced this 
chloritic and’ hornblendic range into Massachusetts as far as 
Wilbraham, one of the localities of hornblendic rock mentioned 
by Hitchcock, showing that it is identical with the eastern of 
the ranges in Massachusetts. He followed it in Connecticut 
through Somers, Ellington and Glast-nbury to North Chatham, 
in the latitude of Middletown, where it disappears beneath the 
Red Sandstone formation. 

The chloritic rocks include a chloritic gneiss, related to proto- 
gine, and also a compact rock which he says resembles green- 
stone. Percival suggests that this chlorite formation is continued 
on the west of the Red Sandstone formation abreast of New 

nec- 

that 

* Bruce’s Mineralogical Journal, vol. i, p. 145. 

¢ 
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Art. XXX VIII.—ZLetter of Dr. B. A. GouLp, Director of the 
Cordoba Observatory, to the Editors, dated Cordoba, Aug. 5, 1873. 

My last letter to you was written in the beginning of Sept., 
1872, at which time I gave you some account of the progress 
of the Uranometry, and of the preparations which were then 
going on for the commencement of the long deferred work of 
the zone observations. 

Since that date I have been so overwhelmed with labors of 
various sorts, that I have scarcely been able to secure the need- 
ful hours for physical repose, while various superadded cares, — 
almost inseparable, I suppose, from an undertaking of such 
magnitude,—have scarcely left me the quiet for ordinary affairs 
of routine, and have rendered letter-writing altogether out of 
the question. Yet I have greatly desired to send you some 
brief account of the progress of the work, and now avail myself 
of the earliest good opportunity. 

Work at the Cordoba Observatory. 
The observations for the Uranometry were essentially com- 

pleted early in the present year, nothing remaining to be done 
except the examination of discordances and the scrutiny of doubt- 
uleases. The observations for these purposes have been carried 
on by Mr. Thome, in such intervals as the absorbing duties of 
the zone-observations permitted, and nothing now remains to 
be accomplished except the reductions of the star-places to the 
mean equinox of 1875-0, the actual preparation of the charts, 
and the careful delineation of the Milky Way. These represent 
a large amount of labor, although small in comparison with the | 
work of observation and identification already wag ae 

- Davis nearly completed the drawings of the Milky Way, 
upon his first series of maps, before he left us in March last; 
and T hope that before long the remainder may be disposed of. 

ance that could reasonably be expected between the results 
obtained by the different ob 3 
— yet to be undertaken will be the thorough and system- 
d © comparison of the results of the four observers, and the 
et nination for each one of his aiegee error for a single 

The begin the preparation of the Uranometry for publication. 

Tentudes thus determined for stars not to be included in the 

levy dai i ich I hope to 
Construct bi be available for the catalogue, which pe 

Am, 



354 Letter of Dr. B. A. Gould. 

ours. 
During the intervals between the zones I give rest to my 

or five months been indescribably bad, so much so indeed that 
from the solstice to the March equinox there had been but 5 
nights free from clouds, had just become settled and favorable ; 

during an entire month there were but two cloudy nights, an 
until the middle of May we enjoyed magnificent opportunist 

for observing. During all this time, Messrs. Thome and Bach- 

so that we observed one-half as many stars during this perio 

of six weeks as during the whole six months preceding. 

unremitting alternation they continued without the resp 
single night, provided the sky was clear, until within a few dé H 
when the new assistant, Mr. Latzina, had acquired sufficient 

dexterity to relieve them in a measure by permitting the resu™P 
tion of the old routine. 

took two degrees as far as 46° Decl., and thence prsdnsly ped 
creased it southward, until the last belt comprises ‘ath is 
degrees from 75° to 80°. In the Milky Way this w? gand . 
halved, and in the magnificent galactic region near?" iy A, 
the Cross, it became necessary to subdivide yet ago fell short 
my original estimate of the amount of work to be done * 
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of the truth, and my present means of judging lead me to ex- 
pect somewhat more than 500 zones between the parallels of 23° 
and 80° South Declination. These should contain about 65,000 

conclusion of the undertaking,—for w t eater part of 
another year will be needed to fill up the various regions which 
have been and are “ being lost.” Naturally, in the intensity of 

comet observed in January and February, 1872, but I find 
that I had unfortunately over-estimated the optical power of the 
meridian circle, which had at that time not been mounted. 
Thus there are several of the comparison stars which prove too 
faint for determination with the cirele,—in which instrument I 
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His observations were made with much precision, and afford 
admirable determinations of the longitude of the cities of Rio 
Cuarto and Mendoza. Similar observations made at San Luis 
prove to beaffected by errors of record, which preclude satisfac- 
tory results; but any future observations capable of giving re- 
sults of sufficient approximation to indicate the errors which 
exist, will make these data available also. I had hoped to 
have obtained before this time the means of determining the 

before many months to carry out this plan. i 
The longitudes thus far determined are :—In connection with 

Sr. Moneta, Chief of the National Engineers, by transit obser- 
vations and exchange of signals on several nights— 

Rosario, . 0" 14™ 145 484-0%-02 (latitude, 32° 56’ 41'"7) 
Buenos Aires, E. 0 23 18°88+0°03 “ 34 36 21° 

By solar observations made by Mr. Davis with reflecting circle— 
Rio Cuarto, W. 0" 30" (lat. 33° 7’ 19"). 
Mendoza, W. 0" 18" 306 (lat. 32° 53/ 6”). 
The photographic work went on with all the success that we 

had any right to expect with the broken lens. Dr. Sellack sue- 
ceeded in obtaining impressions of some twenty Southern: clus- 

ters, among them one of the 7 Argus cluster with 57 stars, and 
one of the magnificent cluster near y Carina with 122 stars. 
But the fracture seems to have been fatal in one respect, for none 
of the stars on these plates give a trail, so that the zero of I 
tion is not determined with the sharpness desirable. Finally, 
decided to bespeak another object-glass of Mr. Fitz on my aad 
account, and in October sent him the order. The Nationa 
Government, with the liberality which it has never failed to man: 
fest on every fitting occasion, soon afterward authorized | 
chase of the lens for the Observatory, and gave to Dr. Sellac aa 
appointment from the beginning of the year, as professor 1D : : 
scientific faculty now organizing in this University, with sie 
tions to continue the photographie work at the Observatory dee 
the present. The new lens has now arrived in perfect © ne 

r. Fitz gives very encouraging accounts of its sir i 
and a very few days ought to see the work resumed anew Me to 
better auspices for success. Before long I hope to be able 
give you good accounts of the results obtained. 

Cordoba Meteorological Bureau. ished 
The meteorological bureau, of which I wrote, was eatablts nD 

by the National Congress soon afterward, and is already ~s 
ized. A liberal sum was placed at my disposition for the P 
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roads permit of carriage in wagons, the peril to a fragile instru- 

tent is not much less. One gentleman recentl informed me 

office has recently introduced a lighter class o vehicles for 
“asier and quicker transmission éF the mails; and as the 
government is providing for the construction of roads between 
all the principal towns, I hope for better success in the distri- 
bution of the instruments,—since every existing’ facility 1s 
afforded with the utmost cordiality and liberality by the ad- 
ministrative officers. 

°peration of about fifteen correspondents, of whom ten are 

Matter requiring far more effort and care in t is country 

Sia seemed the far wiser policy to al! ; 
Simply at securing a few elementary data, than by asking for 

‘any and varied observations to imperil the accuracy and sys- 
tematic character of the whole, and ineur danger of deterring 

Observers from an undertaking which might appear to them 
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Earthquake of October, 1871. 

You may remember hearing of the calamity to the Argentine 
city of Oran, which was destroyed by an earthquake on the 
25th October, 1871. This was the most northerly town 12 the 
republic, situated about 4'14™ W. from Greenwich, and 28 
10’ S. lat., and contained about 4500 inhabitants, of whom 
perhaps a thirtieth part perished in the ruins.) The houses 

story: the ter class consisting of single rooms arranged 
round one or more open court-yar er, of a a 

occasions is far less than would be the case were the building 
material harder, or the structures more elevated. This . pe 
tunate town, having just been rebuilt from its ruins, has no 
suffered the same fate for the second time. ian 

On the 7th July, I received from Major Host, 4 er" 
engineer officer with whom I had just concluded arrangem 
for determining the longitude of the city of Salta ase 
24° 15’, longitude about 44 28™ from Greenwich), a oe , 
message informing me that on the day preceding, at 3b 54 tasted 
Salta had been visited by a violent earthquake, which “s5 at 

for 28 seconds, and consisted of about five severe shoe a) 
Intervals of 5 or 6 seconds,—the motion being irom ©" ued 
5. W., followed by a series of slight vibrations which continu® 
until about 10 p. mM. 

Later accounts brought information that the city of Jujuy 
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co’ 
he shocks which destroyed Oran at about 3} P. M., J uly 6, 

are stated to have been felt at Jujuy and Salta, at from 6 to 8 
minutes before 4, and at Tucuman (approx. lat. 26° 50’, long. 

46 15™) at about 4 35’ to 46 40™ But it must be remembered 
that in all these places most of the people are unaceustomed to 

any exact determination of time, and that even the few who carry 

it watches have no correct standard of local time. The 

and which are now provided with the correct Cordoba and 

Buenos Aires time, are beginning to remedy the deficiency, but 
this is comparatively a slow process. Therefore it 1s unsafe to 

found any careful estimate of the Mes the wave from 

been felt in Rioja, San Juan and Mendoza, along the eastern 

Stope of the Andes; but the data relative to the precise time 

of the shocks are so vague, that I do not venture to draw any 
inferences as to the rapidity with which the wave traveled. In 

Valparaiso there were eleven distinct shocks, so severe as to 

break all the telegraph wires between that city and Santiago. 
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Meteorie Iron of Grau Chaco. 

The government of the Argentine province of Santiago del 
Kstero has offered a liberal premium for the discovery of the mass 
of meteoric iron so often cited as existing within that province 
in the uninhabited region known as the Grau Chaco. This ma 
of iron, cited in almost all the books, was described in 1788 
by two engineers, Celis and Cervino, who had been sent by the 

source for the manufacture of fire-arms. : 
The expedition was successful, and returned with a consider- 

able quantity : a pieve weighing about 1,500 Ibs. was given to 
Sir Woodbine Parish, the English Consul, who described it im 
his well known work on the La Plata, and sent it to the British 
Museum. The English chemists found it to contain about ten 
per cent of nickel. A brace of pistols manufactured from the 
same material was sent to the President of the United States. 
Similar but smaller pieces of iron are said by the Indians to 
exist in abundance in the same region, and it is to be hoped 
that under the stimulus of the large pecuniary reward now 
offered, the long lost site may be discovered anew. 

— 

Arr. XXXIX.—On a Modification of the Jagn Vacuum or Filter 

Pump ; by Prof, A. E. Foore. 
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Journal, March, 1878, has in my hands proved difficult of con- 
struction, works badly unless perfect, and quickly wears out. 
a4 device is exceedingly simple and easily constructed. It 

can be made of common materials by any plumber, or gas fitter. 
It has been in use in this laboratory for some months, and we 
easily produce by it a vacuum of twenty-five inches of mer- 
if The following is a description of the apparatus as modi- 
fied by myself. 

A is a tube about four feet long, and from three-eighths to 

ne inch in diameter. To the side of this an arm B is affixed, 

poutchoue vibrating tube which conducts the supply of water 
: The upper part of A over which C is thrust, 1s cut off 

abe {Bele of 40°. ‘The vibrations are regulated by a movie 
_ am D. To B is attached a rubber tube E, which leads to 

ti € vacuum bell jar or bottle. Within B and near its connec- 

*nwith A, is fixed by cement, the valve represented in fig. 2. 
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The valve is constructed as follows: A cylindrical metal 
plug about one inch long, and of such diameter as to slip 
easily within the tube B, is cut away at one end (as shown in 
fig. 2, where it is represented in section, with a portion of tube 
B), leaving a tongue of metala. This tongue of metal is driven 
own upon a flap of sheet caoutchouc, about 1 millimeter in 

thickness, 6, which is thus held upon the bevel of the plug 
and covers the two channels, ¢c, one of which is seen in section. 

I will here make note of a simple arrangement devia 
one of my students, Mr. F. D. Whitney, which quickens 

ses. 
; ehind the sink fasten 4 ner 

t 

: rtional 10° bottle. The vacuum produced is of course Pp we its con’ 
ro 

the column of water supported in the thistle tube a 
nections, 
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For the platinum cone used in filtering, I take an old worn 
piece of platinum foil, one that has been used in blowpipe 
work, make it perfectly smooth and cut it to the center on one 
side, bend it till it nearly fits the bottom of the funnel and 
then press it in place by means of a turned wooden cone. e 
more small holes in the foil the better. 

I will add that these valves, as shown in fig, 2, as well as 
the entire apparatus, fig. 1, are made in the college workshops 
here, and will be furnished at cost, on application to Profes- 
sor Anthony. 
Chemical Laboratory of the Iowa State Agricultural College, t 

Ames, Iowa, Sept. 8th, 1873. 

Art. XL.—Chemical Papers from the Massachusetts Institute of 
Technology.—No. III. On the Synthesis of Hydrocarbons by 
the treatment of Cast Iron with Acids ; by ¥. H. WILLIAMS. 

chemists, and the discoveries of Woehler, Kolbe, Berthelot 

est interest; it is therefore singular that the simplest possible 
means of preparing artificially hydrocarbons has received so 
little accurate study. : 

_ No synthesis in chemistry can be neater than that which 

Joins the carbon combined in cast iron with the hydrogen evolved 

uring the solution of the compound in an acid, and if no 

one has hitherto isolated and examined the oe of this 

Teaction, the reason of this neglect may perhaps lie in the 

erroneous assumption, that the hydrocarbons must consist in 

such large part of marsh gas or similar gases, as to make it 

3 ages to separate them from the hydrogen evolved. 
Jr. Schafheutl* has given us the most precise accounts 

Which we possess, of attempts to isolate the hydrocarbons pro- 
duced during the solution of pig iron in an acid, but he does 

not appear to have obtained any notable quantities of sub- 

stances ire enough to be recognized. 

th 

Method a great variety of hydrocarbons, belonging to the satu- 

* Erdmann, Jour. der Chemie, 1859, 76, 271. 
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rated and non-saturated series; and these experiments, which 
restricted time obliges me to terminate for the present, afford 
the hope that some at least of those bodies may be obtained in 
a state of purity by operating with larger quantities. The ma- 
terial for the investigation was white spiegel eisen containing 
a very high percentage of carbon. 

Of the volatile products, only those which could be separated 
from the hydrogen by condensation in a freezing mixture or 
by combination with bromine were examined, and those which 
could not be separated from the hydrogen by these means were 
lost. The compounds of carbon remaining in the liquid after 
the solution of the iron were collected. 

The following apparatus, after several trials, was found the 

most convenient for the treatment of the iron with an acid, and 

drawn out in such a way as to leave a small-sized tube three 
s end was 

pushed through the hole in the rubber stopper until the shoul 
der of the tube rested on the rubber; the bid co 
tubes were stayed to the side of the cask with Ie 

To the small lower ends of the tubes projectin 
bottom of the cask, were attached small rubber tu 

Y spring-clips. i The faber wid of each tube was closed by a stoppet capo 
two perforations. Through one of these passed a sm t 
tube, bringing the gas nearly to the lower end of the pon 
through the other a small tube; which took the gas tot In this condensing tube, was passed just through the stopper: 

es cl 

ube; 

next 
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way the gas was required to go to the whole length of the tube 
in the freezing mixture. Nearly all the hydrocarbons were 
condensed in the first of the tubes, some in the second and 
almost none in the third. 

water-bath to the retort, and was kept as nearly constant as 
sible. About sixteen hours after, six or seven c.c. of liquid 

ydrocarbons were drawn off from the freezing tubes. The 
liquid had a very unpleasant odor and burned with a very 
smoky flame. 
About eighteen hours after charging the retort, it was dis- 

connected from the rest of the apparatus and the black liquid 
in it poured on a filter, care being taken not to allow any o 
the iron to go out. Two liters of fresh acid were added and 
the retort put back in its place. The black residue on the 
filter and the filtrate from it will be referred to again. 

he next day the liquid was poured out of the retort; two 

L Hydrocarb . Il. Hydrocarbons 3213 grms. 

Se aeog i sme gg22 
HEO 2172 EO 3728 “ 

It, Hydrocarbons 3625 © | IV. Hydrocarbons 8555 ih 

Ag Ch 1677 | Ag Cl 1761 
T. Tl. Til: IV. 

te 74°79 74°89 pats cases 

ydrogen 13°67 12°89 “eas en 

Chlorine oes a 11°44 12°25 
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A portion of the hydrocarbons was distilled in a small flask 
fitted with a thermometer. The vapor began to go over at 
93° C., the temperature rose steadily to 185°, where it paused 
slightly, thence to 155°, which seemed to be the limit. The 
larger portion of the liquid distilled over at 135° C. ere 
was no decomposition or disengagement of chlorhydric acid. 
The few drops left in the flask had a slight acid reaction. 

romides, after being treated several times with dilute 
caustic soda, was washed with water until they gave no reaction 
with litmus paper; they were then weighed. 

They were allowed to stand over night with a small quantity 

of solid caustic potash; in the morning they were poured into 
a flask and heated until the caustic potash melted. Under this 
treatment the liquid changed from a dirty milky to a dark, not 
very clear, vinegar color. 

The bromides were distilled from a flask through a Liebig’s 
condenser cooled by water. A thermometer inserted through 
the cork of the flask gave the following readings. The tem- 
perature rose from 20° slowly but steadily to 120° C, more 
slowly from 120° to 180°, still more slowly 180° to 140°, a 
barely perceptible motion 140° to 145°, stopped some time at 
46°, motion of the mercury could hardly be seen from 146 

to 1485°, stopped some time at 148°, motion could not 
be appreciated from 148°5° to 149°5°, stopped at 149°5° a short 
time, rose slowly 149°5° to 151°, rapidly 151° to 158°, slowly 
158° to 168°, rapidly 168° to 169°, slowly 169° to 176°, less 
slowly 176° to 179°, when the lamp was taken away, as brom- 
hydric acid was given off. About four-fifths of the liquid had 
distilled over. : 

In another experiment using the same acid with German 
on eisen, kindly furnished by the Bay State Iron Works, 

2778 grams of iron were dissolved, and 15 grams or ‘54 per cent 
of liquid hydrocarbons were obtained; also 68°6 grams bro- 
mides. 

In this experiment all residues from the retort, consisting . 
graphite, silica, &., were collected on a large filter; these Tes! 
dues were placed with the filter and about a liter of water a 
flask and distilled. There came over and was condensed ri 
the steam a clear, yellow, oily liquid, which was collected 4 
the surface of the water and weighed 4:37 grams or ‘15 pet pon 
of the iron dissolved ; nearly all of this came over with the 
half liter of distillate. : 

In a third experiment, using the same iron as 10 th et: 
but instead of muriatic, dilute sulphuric acid, one. part to it 
of water, 1691 grams of iron were dissolved ; 1°8 grams, al 
per cent, of hydrocarbons were condensed in the freezing tudes 
the bromides weighed 94-7 grams. 

e second, 
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the temperature was raised. 
considerably lower temperature was sufficient to generate the 

added to about a half liter of the filtrate. The mixture was 

boiled, and ammonia water nearly to alkaline reaction added ; 
the precipitate of hydrate of iron was filtered off, washed, heated 

with sulphuric acid and ether in a stoppered bottle, and shaken 
at intervals for two or three days. The ether layer was distilled, 

and a portion of the distillate allowed to evaporate spontaneously 
ona platinum dish left no residue; the lower layer was now 
added and distilled ; no oily layer was found on the water in 

the receiver, 

the solution still giving an acid reaction; the precipitate was 
filtered off, dried at 100° C., a portion heated in a closed tube. 

The chloride of calcium in the drying tube, through which 

the gas had passed more than three weeks, was dissolved in 

follows: There may be obtained by the solution of cast tron 

in an acid, besides gaseous bodies, which escape with the hydro- 
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grade, probably belonging partly to the saturated and partly to 
the non-saturated series; of this latter series, very considerable 
quantities may be condensed by combination with bromine after 
having passed through a freezing mixture. It is particularly 
interesting to observe that when chlorhydric acid is used, the 
chlorides of hydrocarbons are obtained. . 

Under the conditions of these experiments the quantity of 
hydrocarbons, which are not volatile with the vapor of water, 
is too small to allow them to be collected. 

No formation of an organic acid could be observed. 

. 

No. IV. On the Estimation of Arsenic as Pyroarseniate of 
Magnesia; by L. F. Woop. 

FRESENIUS determination of the solubility of arseniate of 
magnesia and ammonium in different saline solutions, and 
Puller’s+ very thorough investigation of the conditions under 
which arsenic acid should be precipitated with magnesic mIx- 
ture, and of the properties of the precipitate, show us the sources 
of error to which this method of analysis is liable and also the 
means of avoiding them. as 

Puller recommends using a slight excess of magnesia MX 

the lability to error from asty ignition, are grav order to 
the above 

0. 
Rose can be successfully used with some modifications. . 

i Ff was a solution of pure a as e 

magnesium in alcohol of strength about 85 per cen e solu 
tion contained about 100 grams MgCl, per liter. 

‘ 41. 
* Zeit. fiir Anal, Chemie, 1864, p. 206. + Zeit. fr Anal. Chemie, 1871) P 

eo Oat tee eee 

. 
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d 
solution of MgCl, was now added as long as the formation of a 
precipitate continued, and then an additional quantity of about 

1} c.c. was added, and the mixture allowed to stand over night. 
A quantity of aleohol (85 per cent) equal in bulk to one-half 

the liquid was then added, and the precipitate was filtered upon 
a weighed filter and washed with a mixture composed of about 
2 parts alcohol, 1 part strong ammonia water and 3 parts water. 

n each case, when taking the weight of the filter, it was 
nearly balanced on the opposite scale-pan by another filter of 

Was to avoid spattering and to keep away reducing gases. 

also served to protect the wearing of the crucible, as at the end 

of seven analyses the small crucible did not differ in weight 

rom its first time weighing. 
The crucibles were finally heated over the blast ~— vi 

in 

the products of decomposition of nitrate of ammonium are 

oxidizing agents, there is little reason to fear a reduction of 

from the weicht: i ia in the crucible ghts of pyroarseniate of magnesia ’ 
and from the weigh of hydrated arseniate left upon the filter. 

I. Filtrate = 137 c.e. Washwater = 54 ¢.¢. 

Weight of Mg,As,O = 0°4637 grams. 

. MgNH,'AsO,+Aq = 0076 “ 
* “ 

As,O, equiv. in weight = 0°30005 

“M Jour, en Vor. VI, No. 35.—Nov., 1873. 
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Il. Filtrate = 146 c.c. Washwater = = 50 «e 
Wt. of Mg, As,0O, 4637 grams, 

vee Peat a ass rs nl 0076.58 

Wt. As, 0, calculated = 03008 « 
IL. Filtrate = 106 - C. Washwater — oe = 58 C.C. 

Wt. of Mg, As,O 4576 
“« MgNH , AsO, -LAq. n.0 tage 

Wt. As,O, calculated = 0°2992 

In the following analysis the solution was allowed to stand 
four days after the addition of the alcoholic-magnesia solution 
and the alcohol. The result indicates the precipitation of 
magnesic hydrate or carbonate | 

ay. Weight of 85°42 O, = 0°4962 
“ MgNH,AsO,+Aq = 00083 

Wt. As,O, calculated = 0°3212 

In order to avoid this error in the following analyses, the 
first precipitate after filtration was-dissolved in chlorhy ricacid, 
and reprecipitat ed with an excess of ammonia water; and a 
quantity of alcohol equal to half the bulk of the liquid was 
added. The results were the same, whether this pee 
was filtered immediately or after the lapse of 24 hou Prob- 
ably, if a second precipitation is employed, the apyare = might 
be added penecaeely during the first precipitation instead of 
waiting 24 hou 

Results obtained by two precipitations. : 

V. 1st filtrate = 109 c.c. 2d filtrate = 68 ¢.c. . 
ash water = 45 c.c. 

Wt. cof, .Mg,As,0, = 0°4630 
MgNH, ‘AsO,-FAq = 0? hci 

Wt. As,O, calculated =0° - 02992 

VI. 1st filtrate — 125 c.c. 2d filtrate — 64 ¢.¢. 

Wash water = c.c. 

Wt. of Mg, As,O — 0°4596 
“ MgNH, AsO, +Aq = 0° o124 

Wt. As,O, calculated = 0° - 02999 

VII. ist filtrate — 165 c.e. 2d filtrate = 

Wash water = 45 ac. 

Wt. of Mg, As,O, = 04615 

“ MgNH,AsO,+Aq = 00099 

Wt. of AsO, calculated = 0-2999 
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Two of the filtrates and one of the washwaters were ex- 
amined for arsenic acid. One filtrate and washwater were acidi- 
fied with chlorhydric acid, and saturated with sulphuretted- 
hydrogen. After allowing to stand 20 hours, no precipitate 
was formed. The other filtrate above mentioned was treated 
with a large excess of magnesium mixture and warmed; the 
precipitate of magnesic hydrate or carbonate which was formed 
was filtered and redissolved in a very small quantity of chlor- 
ydric acid. On the addition of an excess of ammonic 

hydrate, no precipitate was obtained. It appears from these 
experiments that arsenic acid can be completely precipitated . 
y employing an alcoholic solution of chloride of magnesium, 

and that the precipitate can be ignited without danger from 
loss by reduction, after the ammonia which it contains has 
been transformed into the nitrate by the addition of nitric acid. 

Art. XLI.—On Glaciers of the Glacial Era in Virginia ; by 
R. P. Stevens. (From a letter to one of the Editors.) 

and south. : 

Other than these signs were seen at the new opening upon 
e middle vein, on lands of the James River Coal Co., lying 

ad previously noticed similar phenomena south of James 

River. That the Richmond coal field had been struck by a 
moving glacier was quite as palpable as the northern fields 
of Pennsylvania. Richmond is in latitude 37° 30 

time for examination, I soon found in the railroad cuts the ve 

turned edges of bluish slates shaved off, with drift clays an 
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gravel reposing upon them. Similar observations were madeall 
the way up to Lewis Tunnel, or the passage of the railroad into 
the valley of the Green River. 

he Jackson branch has its source on the east flank of the 
east front of the Alleghany Mts., in Highland Co., Va. The 
Green River rises on the west side of the same mountains, in 
Pocohontas County. 
. You may remember, that some time since I wrote you, that 
I had found Canadian boulders on the summit of the West 
Front Mts., or Back Bone Mts., in Tucker Co., at the sources 
of the N. W. branch of the Potomac River. Bearing this in 
mind, I was on the alert to find signs of glaciers, also, in 
the Green Briar Valley. 
No sooner had the tunnel been passed, and the valley en- 

tered, when great masses of true boulder drift were found 
massed on slates and limestones of the Subcarboniferous group. 

Ascending to the table land in Fayette Co., S.W. from ne 

: , to 

Guayandotte Ri i i eet i y tte Rivers, did I find any signs of gl nae highlands in 

these southern latitudes and remained stationary on the! er 
then, perhaps, and most probably more extensive table 9 
than at present, and only moved along the water courses W 
slopes obtained to give descent to the sea? 
New York, Sept. 25, 1873. 
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[A subsequent letter dated October 6th, contains the following 
additional observation.—Epbs. 

I have revisited the summit of the Alleghanies at the crossing of 
the Baltimore & Ohio railroad, and, in the vicinity of Oakland 
station found evidence of a southward movement in the torn up 

Deer Park and Strawberry Summit have given greater facilities 
for observation of superficial deposits than I enjoyed in. 186 
Oakland station is about 30 miles north of the locality where I 
found, in the year above mentioned, a true Canadian boulder of 
real feldspathic gneissoid granite. 

Arr. XLIL—On the Hypsometrie work of the U. S. Geological 
and Geographical Survey of the Territories, ¥. V. HAYDEN, 
U.S. Geologist in Charge; by JAMES T. GARDNER, Geographer 
of the Survey. 

_ Frypiye that Colorado Territory, the field of action des- 
ignated by Congress, was the center of greatest elevation in 
the whole chain of the Rocky Mountains, it was determined to 

en 
lerra Nevada, to discover, if possible, a method of correcting 

the errors of barometrical work, the present system was mt rid 

4000 feet, till 14,000. feet was reached. These stations were 
ycnnected by lines carefully run with the spirit-level, and the 
Wer station is also connected with the sea by spirit-level line. 

Permanent meteorological stations were established at these 

Points, whose observations are taken at 7 A. M., 2 P. M. an 
9 P. M. The observations taken by field parties are classified 
te to heights, and each class is referred to the base sta- 

h The lowest station is Denver, where the U. S. Signal Service 
ave one of their most careful observers. It 1s a 
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above the sea, connected with it by three spirit-level lines, one 
running to the Pacific and two to the Atlantic 

he second station, Cafion City on the Arkansas River, at 
about 6000 feet high, is 90 miles south of Denver. The obser- 
vations of the classes to which these stations belong, that is 
those between 5000 and 8000 feet, will almost all be taken 
within 60 miles of the base stations. 

The third station is Fairplay, in the South Park, 60 miles 
S.W. of Denver, and about 10,000 feet above the sea. 

The fourth is Mt. Lincoln, 10 miles from Fairplay. On the 

central position of this peak among its compeers that so ad- 
mirably fits it for a base of reference for all their heights. 

The vetrical circles of the “ gradienter,” with which this hae 
done, are small—four inches only in diameter; but they 

hed levels are 

g. 
The check observations are so arranged d that the system error can be easily determined, and it is hope oun will prove accurate enough to throw some light on the am the of refraction in these high altitudes. The comparison btedly barometric system with the trigonometric will undou 
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advisable. 
By these methods the heights of many thousand points have 

been determined, from which to construct a map in “ contours” 
200 vertical feet apart, on a scale of two miles to one inch. 

olorado Territory is the greatest center of elevation known 
on the continent; and it is the intention of the Survey to have 
its maps render with accuracy the general form and sculptured 
features of the great and varied mountain ranges, whose won- 
derful structure will be a subject of investigation to the geolo- 
gist for years to come. 

Arr. XLIL.—On a New Arrangement of Shutters for a Dome for 

an Equatorial Telescope; by EpwARD S. HOLDEN. 

Iv the mounting of equatorial telescopes, particularly those 
of large size, much difficulty has been met with in providing 
suitable shutters for closing the openings in the dome through 
which the observations are to be made. 
The conditions to be fulfilled in the slit and shutters are 

mainly as follows: 

currents of air near its edges, without much disturbance near 

man with ease. They must be waterproof; they must not be 

liable to get out of order. It should be necessary to lift as little 

Weight as possible; if practicable, the whole of the slit should 

be uncovered at once. Various styles of covering for large tel- 

€scopes have been contrived, in the endeavor to fulfill these 
are: 

st. The sliding roof, like that of the Cincinnati Observatory. 

u 

Point, Washington, and other places. It is probable that the 
Sliding roof will not be used for the largest class of instruments. 
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The turret form also is objectionable for large instruments, as 
the shutters (if made and operated like those of o_o 
become very heavy for a six foot slit; and the extra materi 
required for this form is also expensive. 

he 3d or spherical dome is almost universally used in 
America ; and from recent constructions it is plain that it can be 
made cheaply of almost any size. e new dome of the Naval 
Observatory at Washington is forty-one feet in interior diameter. 
The only difficulty then in providing a suitable shelter for a large 
instrument is in the shutters. Many forms of these have been 
proposed, to all of which there seem to be objections, and as 
the structure increases in size these objections become more 
Importan 

the following way, many of the objections will be obviated. 
The slit is to extend from the highest point of the dome to the 

cal, two 
the slit, 

the shutter must be revolved one hundred and eighty a°8 slit 
round the vertical diameter of the dome as an axis. If idian is 1s turned southward, the whole southern part of the meridiap 

e zenit 

toward the north. To view the northern meridian, eee 

the horizon and 90—a degrees of altitude will Oe sitet portion of the meridian near a degrees of north zenith ¢ iss 
will not be well viewed. If any object in that place 1s 
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examined, the dome must be revolved about ninety degrees 

from the first position above described. In this way, by turn- 

ing the dome in four positions, all parts of any vertical circle 
can be examined. 

It is evident that with an instrument eccentrically placed the 
dome has to be slightly larger than in the ordinary case. To 

accomplish this, some additional expense must be incurred, but 
it is believed that this expense will be a small item if it allows 
the construction of a better form of shutter. 

the conditions of easy motion are in this form fulfilled. 
The weight of the shutter rests on a railway, and not a pound 
has to be lifted. The friction on the railway and on the pintle 
ean be reduced to a very small quantity. There should be no 

SCIENTIFIC INTELLIGENCE. 

J. Puysics AND CHEMISTRY. 

1. On the Chemical Activity of Zinc on which Copper has been 

deposited —Several months ago, GuapsTonE and T ripe announced 

that zine on which copper had been deposited, was capable of de- 

amyl and methyl iodides. The couple was prepa by pouring 
4 solution of cupric sulphate, containing about 1°5 per cent of the 

salt, upon a crumpled piece of zine foil, about the thickness of 
ned in an ounce 

Velvet, 

NOG Atanas t 

mk lodide is poured upon this couple, 
Place at ordinary temperatures ; but, at t 

a ’ ib lved, and there 4 geo 

Ho alline bod kland’s zinc ethiodide. e 

i chocea ich har PRPS ser until all the ethyl hed h an 
lodide disa ay ‘> body was then heated in a 
ram ppeared. ‘The crystalline Y hich distilled over was 
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. 

s 
on decomposition, were ethyl hydride and ethylene in equal yol- 
umes. hen water is present with the ethyl iodide and the 
couple, evolution of gas takes place at once, even at 14 
amounting in the course of 36 hours to nearly the theoretical 

acts readily at about its boiling point, 146° C., five e.c. of it being > 

hydride and amylene, distil over, and the ask contains a liquid 

cluded, and then rapidly distilling, zinc-amyl was obtained, but 

452, 678, May and July, 1873. G. F. ai 
2, On a Method of Estimating Nitric, Chlorie and rf . 

Acids.—Tuorpe has ingeniously applied the copper-zine eoupre 
above described, to the determination of nitric, chloric a 
acids. When a small quantity of niter is added to the water ee rounding the couple, and the whole is gently heated, no hy ps ; 
1s evolve , but a distinct odor of ammonia is perceived, and t 
liquid in the flask becomes alkaline from the production of pe 
sium hydrate. Quantitative experiments showed that the psig 

sion of the nitrogen into ammonia was complete. They were ©? a ducted as follows: 40 grams of thin sheet zine were placed ” 
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gave 1:0498 grms. PtCl, (NH,Cl)., equivalent to 0°50908 grm. 
no. T ion i i e action is not influenced by the presence of alkali- 

Moreover, by the action of the copper-zine couple upon —, 

will 

unite with the oxide produced. ake it general, srg 
they have obtained the result with boric, silicic, phosp an 

testored, by immersing the pumice in a solu } 

of of any other alkali-salt. In this the authors explain aoe. _ 

“ontinuous chlorine process of Deacon, h, a5 1s we , whic y f 
‘ : ; : rag- 

Consists in passing a mixture of hydrochloric gas and air over frag 
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ments of brick soaked in a solution of cupric sulphate.—Bull, 
Soe. Ch., U, xx, 74, July, 1873. G. F. B. 

4. On a Glycerin of the Aromatic Series.—In 1870, Grimavux 
discovered the first glycol or diatomic alcohol of the aromatic se- 

i He now describes the first glycerin or triatomic alcohol of 
ame series. Considering cinnamic alcohol or styrone as phe- 

nyl-allylic aleohol—being allyl alcohol in which one atom of hydro- 
gen is exchanged for phenyl, thus: 

CH CH(C,H,) 2 

Allyl aleohol =CH PhenyL-allyl alcohol CH 
! 

CH,OH CH,OH 
Grimaux considered it probable that, like allyl alcohol, it would 
unite directly with two atoms of chlorine or bromine to produce 
the chlorhydric or bromhydric ether of a glycerin, Experiment 
confirmed this prevision; bromine produced the desired bromhy- 

r 

drin CHBr which was readily saponified by the action of 

OH,OH 
: CH(C,H,)OH 

| 
boiling water, yielding the corresponding glycerin CHOH 

cerin to indicate its origin points out its three isomers, de- 

d respectively from trimethylbenzene, methyl-ethyl-benzene, 
and isopropyl-benzene. The stycerin ethers with chlorine, bro- 
mine and acetyl are also described.— Bull. Soc. Ch., Ul, xx, 118, 
Aug., 1873. G. F. B. 

5. Elements of Physical Manipulation ; by Epwarp C. Pr 
ERING, Thayer Professor of Physics in the Massachusetts Institute 
of Technology. New York (Hurd and Houghton), 1873. 

H,OH 
To this pheno- or phenylglycerin, the author gives the name sty- 

igin. He poi 

CK- 

s 
departments of physical science. Professor Kohlrausch’ 
little book, “ Leitfaden der praktischen Physik,” is alt ical and only one that treats of physical investigat 
and systematic manner, but it is somewhat limite prs ith the 18 Intended for students havin already some familiarity, Wi ing 
ba Biss of the details of adjustment and manipulation 
omitted. 
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’ : z the appropriate heads in the following chapters, where are given 
merous practical exercises in the subjects of “Mechanics of 

vestigations,” Many a teacher will thank him for an indispensable 
aid in his work, and many a student will derive from it an en- 

1. Results of the Earth’s contraction from Cooling.—On ar, 
172 of this volume I have attributed a principle connected wit 

Xxxi, p. 392), in which he brought out the whole principle in 
the form presented by LeConte (except his adopting Hall’s eh 
of subsidence from the gravity of accumulating sediments), bot 

gt I 

‘ontraction to finish the folding. One of its paragraphs reads as 

“The accumulation of a great thickness of sediment along a 
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given line would, by destroying the equilibrium ot pressure, cause 
the somewhat flexible crust to subside ; the lower strata becom 

in the earth’s crust, and thus determine the contraction which 
results from the cooling of the globe to pories itself in those 

which determines their position and direction, by making the 
effects produced by the contraction, not only of sediments, but of 
the earth’s nucleus itself, to be exerted along the lines of greatest 
accumulation.” 

Professor Hunt is therefore entitled to the credit ~~” in a 
place mentioned to Professor LeConte. - D. 

2. United States Geological — of the Territories ba vile 
Department of he _ y FB. Haypen, United States Geol- 

1887, 1868 and 1869, This is a reprint of these reports, in order 
that the series, now in much demand because of its intrinsic value, © 
may be accessible from its beginning to the public. The survey 
commenced in 1867 i in Ne ae on an appr opriation of $5,000, 
was continued in 1868 in Wyoming, on a like sum; and was 
extended in gt to Grhovade a New Mexico on an ‘appropria- 
tion of $10,00 

(2.) Of the five volumes of Reports in quarto of the same expe 
dition which are in progress, there have appeared Part 1 of Vol II, 
extending to 358 pages, and including thirty-seven plates,—on 
Fossil Vertebrates, by Dr. J. Lerpy; and part of volume V, mee 
oa, dome 262 pages, treating of the Acridide or Grasshoppers, ! J 
Dr. 8 Tuomas. The wonderful character of the terrestria 

to its companion, in course sp peovieitian: oy tk , Cope. 
Leidy has here presented. in detail, and with fall illustrations, 
descriptions of s ecies from the collections of the survey an os ed 

er sources, which have appeared, in brief, mainly in the ‘is 
ceedings of the Philadelphia Academy. Dr. Le idy refers Mar a 
Dinoceras to his own earlier genus rite na stating that 
differences are too slight for generic distinctio ame 

In addition to Mammals, the volume oonkale descriptions 
various species of fossil reptiles wert fishes, wit 

Dr. Thomas’s work is a general synopsis with description “ae 
the Acridide of the United aie and also of those of 
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parts of North America. A number of species are described as 
new; but the volume is in the main a compilation, 

These volumes are handsomely printed, and the plates of Dr. 
Leidy’s report—the only one of the two illustrated—are excellent. 

(3.) Meteorological Observations during the year 1872 in Utah, 
Idaho and Montana. Prepared for publication by Henry Gan- 
NETT. 120 pp. 8vo. Washington, 1873.—The reports consist of 
tables containing the results of observations under the heads of 

own country, the same phenomenon is repeated in those naked 

Places called glades, on the slopes of the Alleghany and of the 

'tondack Mountains. They are openings like small / apeane in 
ently no 

yey ed these places; a small spring has developed the Gp pean 

\ preventing the oiwth of any other kind of vegetation but 

ce of the bogs, even covering the dead trees falling upon them ; 

and there we have deposits of peat upon slopes of the same degree 
as that of the forests around. 

e one will take the trouble to traverse a peat-bog, even where 

8 surface is flat and looks uniform, and where the dryness affords 

The essential vegetable, the moss (Sphagnum) is not only 
‘preading and posehiag the plane surface, but its tufts ascend all 

bris of wood, even the largest trees which have fallen 
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some places over-grown by bushes or conifers, as is often the 
case, these mosses ascend against the trunks or above the roots, 

plants by and by take root and live. On solid ground, the same 
species grow in compact mass, all their stems erect, closely pressed 
together.— LZ, Lesquereua in Hayden’s Rep. for 1872 

fathoms, a gray sandy ooze, containing dead shells of Pteropods, 
many foraminifers, and pebbles of pumice; also large Schizopod 

crustaceans e same depth, between the islands of San 
Miguel and Santa Maria, the bottom was Globigerina 002e, and 

stony corals were unusually abundant; two specimens of a rer 

ds. st 0 

Globigerina ooze, the temperature 1°5° C.— Nature, we 18. 
5. Reliquiw Aquitanica, being contributions to the { 

and Paleontology of Périgord and the adjoining provinces of 
i HENRY eer : 

Edited by Tuomas Ronni Jones, F.RS., F.GS., ete, P rol, 
Geol. Roy. Military and Staff Colleges, Sandhurst. 
July, 1873. pp. 157-172, and (descriptive of the plates) 145-152, 

with plates A, xxxv, xxxvi, B, xxiii, xxiv, and O, vi, valk 
This valuable work, whose publication has been for awAlle 
pended, has commenced again to be issued. Part xii contains - 

nt of aper by ou noe 
Cave Deposits of the Reindeer Period in the Sout 
The plates contain engravings of flint chippings and of 
horns etched or covered with carvings, and among the la 
the outlines of various animals. - shout 

The prospectus states that this work will be completed in abou 

15 parts, each to contain 6 plates. The cost of each is 3s. Bur- 
6. Note on Huizinga’s Experiments on Abiogenests ; by 

DON-SanpERSoN.—Under the title of a “ Contribution to 

bones Or 

tter are 
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Prof. Huizinga begins his paper with the words Mudta renas- 
centur que jam cecidere, using them as an expression of the recur- 
ing nature of this question. He then proceeds to say that he was 
induced to undertake his inquiry by the publication of the well- 
known work of Dr. Bastian (whom he compliments as having 
awakened the exhausted interest of physiologists in the subject), 

has thought it necessary to repeat the experiment under what he 
Tegards as conditions of greater exactitude. : 
Huizinga’s objections to Bastian’s experiment are two. First, 

that when a flask is boiled and closed ermetically in ebullition, 
its contents are almost entirely deprived of air, and (2) that — 

j iti viate 

e 
hot porcelain plate is made to adhere to the edge or lip of the flask 
bya layer of asphalt, with which the edge has been previously 

the flask, at the same time that all germinal matter is excluded. 
t necessary to discuss whether this is so or not. — 
: To obviate the second objection he alters the composition of the 

liquid used; he substitutes for cheese, peptone, and for turni 
infusion, a solution containing, in a liter of distilled water— 

Ae i . - 25 grams. 
2 “ n ‘ 

Magnesium sulphate, - - ‘ - 2 ag 
alcium Pp osp ate, seg es & Oo ‘“ 

The phosphate is prepared by precipitating a solution of a 

dina i i 

oiling, i , Phosphate, and insoluble basic salt, of which the latter is removed 
i infiltration, Consequently the proportion of phosphate in solu- 

‘7, s te8s than that above indicated 
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The peptone is obtained by digesting egg-albumen at the tem- 
perature of the body in artificial gastric juice made by adding the 

25 parts of grape sugar, and 4 parts of peptone), each is boiled for 

b 

cally, and then placed them in a digester in which they were su 

jected to ebullition under a pressure of two inches or more of 

appea , 
tion, is clearly not superior to Bastian’s. The epiaose oe ioe 

. : ct ul 

cheese experiments. The result has been the same. In @ a 
respects I have followed the method described by him in his pape’ 

as to the absence of air, I have introduced the liquid, not por 
flasks, but into strong glass tubes closed hermetically at ea¢ Bo 

and only half filled with liquid, the remainder of the tube con 



Geology and Natural History. 387 

spontaneous generation is impossible. I do not regard heterogen- 
ists as scientific heretics. All I say is, that up to the present 
moment I am not aware of any proof that they are right.—Rep. 
Brit. Assoc., 1873, Nature, Oct. 2. 

7. Cumacea of the Josephine Expedition ; by G. O. Sars. 57 
pp. 4to, with 20 plates. From the Svenska Vetenskaps-Akade- 

dredged near Long Island and off the coast of New J ersey. All 
the species are very fully and most beautifully figured from draw- 

; and nine of the plates are devoted to a single 
Species, Diastylis sculpta, which is found upon the whole New 

coast. I Sat 
umacea from the Arctic Ocean and the West Indies.—Dr. 

a 

fathoms, a species of Leucon from 1,400, and one of Campylaspis 
from 1,050 fathoms, 8. 1. 8. 

9. Monographi over de ved Norges Kyster Forekommende 
Mysider ; by G, O. Sars. Parts I and I, pp. 98, 4to, with 8 plates. 
Christiania, 1870 and 1872.—This monograph of the Myside, of 
Which only the first two parts have appeared, constitutes No. | of 

Dr. Sars’ « Carcinologiske Bidrag til Norges Fauna.” These two 

of the twelve genera found upon the coast of Norway, an 

rae descriptions and figures of twelve species belonging to 
© 0 ee 

ies were fi 

°wn by him, but are now first brought together and figured. 



338 Scientific Intelligence. 

Among the most remarkable forms made known are the deep wa- 
ter genera Amblyops and Pseudomma, in which the ocular pedun- 
cles are rudimentary, lamelliform, and wholly without faceted eyes. 
One of the species of the latter genus, P. rosewm, occurs also upon 
the American coast, having been dredged in the Gulf of St. Law- 
rence by Mr. Whiteaves. 8. I. 8. 

10. The Composition of Lichenes (Recherches sur les Gonidies 
des Lichens); by E. Borner. An article in the Ann, Sci. Nat., 

(gonidia) are Alga, of species which are of common independent 
occurrence; the filamentous tissues (hypha), which bear the fructi- 

ens ‘ 

Schwendener developed the hypothesi lied it generally, and . J r deve opec e ypo esis, app 1e¢ £ He pie os 

strated the incorrectness of the observations from which it had 
been inferred that gonidia were produced upon the tip of filaments 
of the hypha, and showed that the latter attached themselves, 2 

they grew, to the green cells, often forming a network over. he 

surface, We have not seen Schwendener’s papers. 
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may be identified with some species of Algw, mostly with the 
commonest species and those most tenacious of life. 2. That 

a 
Magazine, this species is said to have been introduced into ceulti- 
vation in England by Mr. Henry of Hay Lodge, Edinburgh, “ who 
received the seeds from N.W. America, in lat. 44°, and flowered 
the plants he raised from them, in May, 1870;” and the fruit was 
produced in July last. Now this parallel of latitude crosses the 
northern part of Wyoming and the center of Idaho Territories, 
three or four degrees higher than that part of the Rocky Moun- 
tains, in Colorado Territory, in which this species has been col- 

“James,” who was at the Rocky Mountains only in 1822, ¥rom 
io M Pp 

0 pswich, etc., the plant was first raised in England (where we 

ao flowered several years ago) as well as in New Eng- 
a . 

d far from “ delicious.” 

The natural explanation of its having been termed so by Dr. J mane 
S that, in his hurried rush for the mountains, in the too restricte 
“ime allowed him by Major Long, he was 80 nearly starved that 

i 6 8. - G 
12. Spiranthes Romanzoviana.—This North American species 

te known in Europe only at a single station, on the southwestern 
shore of Ireland, Mr. 'T. Allin, in Trimen’s Journal of Botany for 
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October, 1873, announces his discovery of a second station, in the 
county of Cork e speculates whether and how the plant has 

female parent.—Among the Crypto 
Ferns. It appears from a paper by Professor Philibert of Aix, in 
Ann, Sci, Nat., June, 1873, that he has detected hybrid Mosses, 

i ; } . orbicularis. 
he more interesting point is, however, his discovery of the imme- 

ra, etc., 
fected. This is analogous to the action of foreign pollen upon the 
seed-coat of beans 

stane 
(3.) This oil occurs, in minute subdivision, between protoplas- 

ma-molecules of the chlorophyll. 5 4.) The oil usually appears in the chlorophyll granules in the form of drops, only after the addition of water, or of iodine in a 
solution of potassium iodide, arse t_15, Physiological Researches in regard to Germination; by Pu. 

gans. The character of the investigations will be readily under stood from a full account of the first experiment. 

ryos. ese Iragments were placed on mois 
kept at a temperature of 22°-25° Cent. With these, under the 
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one embryo. ; 
The three fundamental organs of the embryo have in them- 

plumule had begun its development. is experiment was vari- 
i 8 

ee $5 
ieje} 5 & =] co mm = Ra tae) ao | = ° “ te 

N ° > ef ES = i=] -4 qs is) boa cr we ie) a — mm ca) © er me ° i=} S ct o ® (3. 
different organs were placed under conditions favorable to speedy 
Sermination, and it was seen that each fragment germinated inde- 
pendently of the others, One embryo of the sunflower gave thus 
eight plants ' 

™. 
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made up from foreign albumen of analogous chemical composition, 
or even from starch to which nitrates and phosphates have been 
added. 

Ill. Astronomy. 

the 13th of November, when the principal group was near its 
aphelion. The following dates, for instance, are given by Hum- 
boldt : 

1787, November 9th-10th. 1846, November 12th-13th. 
1818, November 12th-13th. | 1847, November 12th-13th. 
1822, November 12th. 1849, November 12th-13th. 
1823, November 12th—13th. | 

Can these displays, remote from the regular epochs, be satisfactorily 
accounted for ? 

dicity of the shower had been recognized, were noticed 
quence of a watch instituted for the purpose 

seen by Mr. Pogson, at Madras just after the star shower of 
27th, during the present year there have already appeare 
these bodies, 

1873, a.—Mr. Stephan, at Marseilles, on the 3d of April, por the comet 1867, b. (In, originally discovered by Tempel, 4 
1885 an 

‘ Faas shower from this meteor-cloud may be expected between 
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hs. 
73, b.—On the 3d of July, Mr. Tempel, at Milan, discovered 

a al of which Dr. Schulhof gives the following ‘elliptic ele- 
ents. 

Te1878, fore 25 *38179 m. Berlin time. 
2—=306° 5a"! 
120° sa? 408 ‘ mean Eq. 1873-0 

@= 12° 44' 27'"8 
Peas et 7H 

log a=0°474867 
=688'""1867, 

This body is therefore a new comet of very short period. 
1873, c.—Another comet was discovered by Mr. Borelly, at 

Marseilles, on the 20th of August. From the rd gai of the 
first week, "Dr. Peters gives the parabolic element 

= 1873, ihe 10: 7022 m. B. t. 
wo 64. 

i=-830* 38 re 
Sm 05° 99' 59'" 

log g=9:90163 
1873, d.—Agai in another comet was discovered by Mr. Paul 

Henry ‘a t Paris, on the 23d of August, in be northern sky. It 
passed jepidty southward, increasing in brilliancy. 

1873, e. (1846 IIL)—On the morning of sage ist, Mr. Stephan, 
of Marseilles, Ler) a view of Brorsen’s comet. It was exces- 
2h fe la 

Ro a anew sa evasanbaet respecting the nature of come 
answer these we need mo oe cts, and especially facts respect- 

ing the fainter Ae Site ‘Pers s who have the — of a com 

in tngements of the Smithsonian Institution for telegraph- 
itern the discovery of comets should serve as an additional in- 

2. Paisctederi d Henry’s Comets. bi pic ee of Borelly’s an y 
.. Vogel of Bot et has obtained several good observations 

ao Rectra of oi of the recent comets. From his report 
( ron Nach, , 1958) we mention a few oS The spec- 
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trum of comet 1873, c, consisted of three bands in the yellow, 

green, and blue. The relative intensity of the bands in order from 
3,7, and 2. Each of the 

bands shaded off very markedly toward the violet, the greatest 
intensity being toward the red. Only one observation was 0 
tained, and then the comet was near the horizon. 

Of the comet 1873, d, Dr. Vogel obtained several observations. 
The spectrum consisted of the three ordinary bright lines, which 
were, however, sharper than usual toward the red. Their rela 
tive brightness was represented by the numbers 1, 3, and 1, or 4, 
12, and 4. The lines were sharply limited on the side of the red, 
and these limits were at the following wave lengths, 561°5; 516.7; 
72°6 millionth millimeters. The bands ended at 541, 500, and 

464 mill, mm., and bear a close resemblance to the carbon spectra, 

with which Dr. Vogel gives a detailed comparison. 
4 

IV. MIscELLANEOUS SCIENTIFIC INTELLIGENCE. 

munication, These two papers were the only subjects of the day 
which our space will permit us to discuss. Capt. Davis confined 
himself to the proceedings of the Challenger Expedition north of 

the Equator, which formed a natural section of the voyage. The 

viewed in their relations to physical geography rather hee fe : : 

tention of the scientific staff of the Expedition. He escribed 

the bottom, In the course of the voyage outward from the 

to Gibraltar, and thence to Madeira and the Canaries, the firs 

between Madeira and the Canaries 2,350, 2,400, 2,200, and 
fathoms; but westward and northward, outside this are ha 

* r . * * i he side the Mediterranean, circumscribed by a Seba _ bagi 
two deep basins within that sea. Great depths were founc much 

up to the islands of the Madeira and Canaries group, but 4 “ 
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a 
mithe Atlantic, as a natural consequence of the narrowness and 
allowness of the only opening, Behring Straits, by which Polar 

ifi is paper “On 

= nd seas, excluded either by land ora shallow entrance from the 
Ux of the cold deep water of the ocean, must Increase 1n salt- 

sfavity must give rise to an in-flowing surface eurrent from the 
orean, the deep waters of the inland = remaining of high temper- 
Mure. This had been his explanation with regard to the Medit- 

ern end, is 

Pout over the shallow bar like a river at certain seasons, and an- 
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nually evaporate, leaving the water so saturated with salt that the 
mineral deposits itself in crystals on any object immersed in it. 
Formerly, Von Baer has shown, the Caspian was connected with 
the ocean by way of the White Sea, and marks of erosion are now 
visible on rocks at an altitude of 80 feet above the present water- 
level. These 80 feet corresponded exactly with the present level 
of the ocean, and it is a remarkable fact that no marks of erosion 
were found between that line and the present level of the waters. 
This shows that the sinking of the waters by evaporation is a pro- 
cess too rapid to leave any ; records, and took Bea soon after the 
severance of its connexion with the White 

n the Electrical Phenomena which ona the Contrae- 
tions of ? the leaf of Dioncea muscipula ; by Dr. Burpon-SanDER- 
son.—It is well known that.in those structures in the higher ani 
mals wilieh are endowed with — property of contracting when 

stimulate# viz: nerve and muscle—this property is associated 

with the existence of voltaic inet which have definite direc- 
~ in the tissue. These currents have been the subject of very 

rre 
called the normal current. The most important fact with ac 

ence to it is that it exists only so long as the muscle is alive, a 
that it ceases during the moment that the muscle is thrown in 
action. Other characteristics of the rit currents were referred 

to, which we have a space to men 

traction of certain pecvent irritation occur which gee ngly sag" 
gest a correspondence * function between them and the mo 3 

organs of animals, A most papenpher are those ° 

Drosera, kindly furnished plants for the purpose of the ges 

experiments, which have been made by Dr. Sanderson in the labor 
of University —— London. “The result has been bi 

pealeioadions he had formed have been confirmed as to meg 
ence x es a in dens parts, and particularly in pote 
of Dio By a t remarkable series - experiments As W. 
will be: ‘publiaked cubeequentty made with the al a vi are 
Thompson’s galvanometer, he has shown iced: these curred ated, 
subject, in all aah in which they have been as yet inverts 
to the same _— as those of muscle and nerve.—Brit. A980» 
Nature, Oct. 
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3, Ascent of Mount Whitney by Messrs. Rabe, Crapo, Hunter 
and others ; by W. A. GoopyEar.—After ith M. W. 

3 

EAR. my ascent wit J 

from 9,20 a. m. to 2p. M., of that day. 
The altitude of Mount Whitney above Lone Pine, as computed 
y me irom a comparison of these observations with the nearly 
simultaneous series taken on the same ay at Lone Pine itself, is 
10,981°5 feet. Add to this the altitude of Lone Pine above the 
sea, which, according to the best determinations yet made, is 3,917 
feet, and we have for the total height of Mount Whitney above 
the Sea, 14,898°5 feet, or say in round numbers 14,900 feet.—San 
Francisco Evening Bulletin, Sept. 27. 
4 Annual Report of the Board of Regents of the Smith- 

Sonuin Institution, for the year 1871. 474 pp. 8vo. Washing- 
ton, 1873.—After the Report on the operations, expenditures and 

Wi Appendix, whose contents are, Memoir of Sir John Frederick 
liam Herschel, by U. 8. Dodge ; Memoir of Joseph Fourier, by 
Arago; On Prof, Thomas Graham’s Scientific Work, by Wm. 

seutility, ete., by E. L. D 
ag Society of Physics and Natural History of Geneva, 187 ’ 
ei de Saussure ; Instructions to Captain Hall, with reference 
Ps ¢ Expedition to the North Pole; Ethnology ; Meteorology. 

hg Late Meetin of the American Association.—An excellent 
Port of the proceedings, with abstracts of the papers and a pub- 
ki i 

. 
. 

en, of some papers entire, including the Address of the Presi- 
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Critiques and Addresses ; by Taos. Henry Huxtey. 
a 12mo. 1873, New York. (D. Appleton & Co.)- pri > s subjects 
are Administrative nihilism; school-boards; medical education; 

e 
eontology and the doctrine of evolution; Mr. Darwin’s critics; 
genealogy of animals; Bishop Berkeley on the metaphysics of 
— ation. 

Volcanic Energy: an sang to develop its true Origin and 
Dosedend Relations - by Rozert Matxer, F.R.S. From the Trans- 

“ 

science, read before the Royal Society June 20, 1872, has recently 
been issued. A notice of it is deferred to another number. The 
views have been briefly mentioned in the last volume of this 
ome 1. 

The Unity of Natural Phenomena ; a Lig tee nti 
to ae study of the Forces of Nature: from the Fre iL 

Saigey, with an Introduction and Notes by "Ta, F , F, Mos SE < ‘A M., 
M.D., Prof. Nat. Sci. Urbana University. 254 pp. 12mo. Boston, 
1873. _ & Lauriat). 

9. Comets and Meteors: their phenomena in all ages ; r 

mutual cations and the theory of their origin; by ees 

Kirxwoop, LL.D., Prof. Math. Indiana Univ. 93 pp. 12mo, with 
excellent illustrations. haitersnry mh 1833. (Lippincott & Co.)— 

A notice is deferred to another n 

OBITUARY, 
Ley 

19th of September, 1873, aged 69. Mr. Williams was extensively 
nown as one of the best collectors of minerals in the country, and 

but few cabinets of any note are without s pee of minerals 
from Chester and Osler “Cousition, Penn., furnished by him. 

He paid particular attention to the minerals -asaettntet with re 
chrome iron at Texas, and to those found in the northern part 0 
Chester Co. 

The work in which he took the most pride, was the discovery 

of the rich deposits of corundum near Unionville, Chester Co. 
He accompanied the Mexican Boundary Survey as mineralogists 

but unfortunately the greater part of his collection made pe toe 
time was lost while crossing a river, by the drowning of his 
He made a number of very fine collections of suits of eee va 
of which formed thé foundation for the well known cabinet? 
hae et . Jeffries. The Williamsite of Shepard was na os 

is 
Prof. ee watt, the director of the Astronomical Observatory i 

Florence, Lees of ik era at Vienna, Sept. 20th. 
M. Cos ember of the Institute of Tekno author of num 

ous phyiologieal works: prominent in the science of the 
production of fish, and epee e fluvi 34 and coast 
eries ~ recently at Pari e age of sixty-Sl " 

f. Czermak, the shiysldlogist, died at ‘Lepas Sept. 16¢ 



APPENDIX. 

Star Photographs at Cordoba. (Letter to the Editors from Dr. 
B. A. Gouxp, dated Sept. 6, 1873.) 

Yesterpay brought me the July number of the American Jour- 
nal of Science, in whic saw with surprise an article which at 
first seemed to require comment from me. On re ection, how- 
ever, I think it better simply to state the facts of the case and 
ask you to publish them. 
You are aware of my efforts to obtain by subscription the 

means for securing an extended series of hotographs of southern 
star clusters, and also that these efforts had not the success which I 
esired. But my parents, by blood and marriage, sympathizing 

left home, had kindly offered his assistance in engaging a photo- 
graphic operator, and giving him the needful instructions for the 
telescopic work, now engaged one in New York, and caused him 
to be carefully instructed by his own assistant, Mr. Chapman 

ffi 
making photog 
hot be inconsistent with the regular work of the Observatory. 

© person engaged was the author of the paper referred to, Dr. 
¢. Schultz-Sellack, who had received a scientific education in his 
native country, and gladly availed himself of this opportunity for 
devoting himself to scientific avocations. An engagement Nom 

he 

, sympathizing with my disap- 
Ment, and with the large outlays fruitlessly made, desired to 
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do its utmost to aid in the photographic work, and with this view 
desired to order the new object-glass and to provide for the pay 
of my photographic assistant. The place of Professor of Payee 
in the scientific corps now organizing here was not yet filled; and 
I was informed that if I deemed Dr. Sellack a fit person, he shoul 
be appointed at once, with orders to go on dog the phos 
work under my di irection, feolvng im for a season from all 

finally obtained his appointment, which dated from the beginning 
of the present Shad and was accompanied by the instructions 
already mentio 

This ri ae Meliss of facts seems to be called for under the 
circumstances, and obviates all necessity of comment upo on the 
propriety or contents of the article to which I i whieh I 
will cite a few par ie eeere 
“Under an ath ment made with Mr. Rutherfurd in New 

York, at the expense of some gentlemen from Boston, I went to 
Cordoba, to take in the Argentine National Observatory photo- 
graphs of southern star clusters 

“As the circumstances have been utterly unfavorable, ...-- > 
the results of the enterprise could not fulfill the legitimate Gxpee 
tations of the liberal originators.’ 

“T selected and photographed some twenty star clust f 
“The elaboration of the results which the plates are acai e 

eiying has been reserved to Dr. Gou 
e Argentine Government is going to provide a new photo- 

setuhie lens for the National Observatory, and has asked me to 
continue the experiments with the new lens.’ 

I likewise waive all comment upon ve statements of the same 
paper vii possess a scientific bearing. Mr. Ru therfurd ve 
always freely communicated such of his methods and nae = 
he has not published. As for myself, never having yet made wie 
is called a scientific reclamation, I am indisposed to begin on 
occasion ;—and it is certainly not incumbent upon me to C0 
such of the statements as are erroneous. 
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Art. XLIV.—On Diffraction Spectrum Photography; by HENRY 
Draper, M.D., Professor of Analytical Chemistry and Physi- 
ology in the University of New York. (Illustrated by a pho- 
tograph printed by the Alberttype process.) 

THERE are, as is well known, two methods by which spectra 
may be obtained : Ist, by the action of a prism; 2d, by a system 
of closely ruled lines. In the latter case it is convenient to 
speak of the contrivance employed as a grating, and of the spec- 
trum as an interference or diffraction spectrum. A casual in- 
‘pection shows that there is a great difference between the spec- 
tra produced by these two methods, and close investigation 
ashi that the diffraction spectrum is by far the more suitable 
°r accurate scientific work. For this reason it has seemed de- 
sirable to make a trustworthy map of those pe of the solar 
diffraction spectrum which can be photographed on collodion, 
a to attach to it a scale for reading the wave-lengths of the 

$ 
The plate accompanying this memoir is from collodion pho- 

Eaphs made by myself, transferred to a thick piece of glass, the 

tter process being known as the Alberttype. For the entire 
tecess of this transfer I am indebted to my friend Mr. E. Bier- 

_the owner of the patent in America. The glass is then 

used in a printing press in the same manner as a lithographic 
— The spectrum is absolutely unretouched. It represents 

*refore the work of the sun itse f, and is not a drawing either 
made oy Corrected by hand. : 

.u€ picture consists of two portions; Ist, the upper, which 
S!ves all the lines of the spectrum from near G to Q, or from 

- Jour, Scr.—Tuep — Vou. VI, No. 36,—Dgc., 1873. 
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wave-length 4850 ten-millionths of a millimeter to 3440. Above 
that is placed a scale, which is a copy of Angstrém’s from just 
below G to H,, with the same-sized divisions carried out from 
H, to O. The 2d, or lower, is a magnified portion of the same 
negative, having H, and H, about its middle, and extending 
from wave-length 4205 to 3736. ae 

It follows therefore that the lines in the solar spectrum are 
correctly represented in their relative positions. The only 
errors are those which may have arisen from mal-adjustment of 

intensities are preserved. 
value of such a map depends on the fact that it not only 

represents parts of the spectrum which are with difficulty per- 
ceived by the eye, (though they may be seen by the methods of 
Stokes and Sekulic,) but also that even in the visible regions 
there is obtained a far more correct delineation in those portions 
which can be photographed. In the finest maps drawn by hand, 
such as those in the celebrated “Spectre Normal du Soleil’ of 
Angstrém, the relative intensity and shading of the lines can 

be but partially represented by the artist, and a most laborious 

and painstaking series of observations and calculations on the 

part of the physicist is necessary to secure approximately cor 

rect positions of the multitude of Fraunhofer lines. Between 

wave-lengths 3925 and 4205, Angstrom shows 118 lines, while 
i 93 my original negative has at least 293. 

Organization of Plants.” This memoir was accompanied y 

cists have, however, resorted to the plan of taking portion 
the spectrum on a small scale and subsequently making = ‘it ; : efect 

shading, as well as the omission of fine lines. I 
In the photographs of the spectrum which I have ewe : 

have tried to get as large a portion as I could at once, an" 
as large a scale as possible. I have usually obtained Nees 
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3440) of about 12 inches (‘305 meter) long. I have succeeded, 
however, in photographing from near b (wave-length 5167) to 
T (wave-length 3032) by resorting to a ruled speculum plane 
and a concave speculum mirror, but the photographic and opti- 
cal difficulties in securing an enlarged spectrum of that length 
are great. 

Of course, in such a research as this an essential is a finely 
and evenly ruled plane of glass or other material. Those which 
Ihave used were made by a machine devised and constructed 

1843, except that I have not silvered the ruling, and therefore 
have used the refracted, and not the reflected beam. The slit 

order, which has certain conspicuous advantages. In the first 
Place, it is dilated to such an extent as to give a long image, 

*pectrum. It has been commonly supposed, until the recent 

memoirs of J. W. Draper, that there are in the spectrum three 

*Since writin, : hing the lines of the 
isi g the above I have succeeded in photographing the : 
inch g,SPectrum from 6 downward, and the picture comp sr 
y, below’ =D; O, B, a and A, but also the ultra-red rays. The great groups 4 P, 
1 tlow A, discovered by my father in 1843, are distinctly reprodu 
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different types of force in three different but overlapping regions. 
Heat was supposed to be principally found at the less refrangi- 
ble end, light in the middle, ae actinism at the more refrangi- 
ble. But he showed that this error has partly arisen from using 
prismatic spectra, which condense the red end and dilate the 
violet, and do not present the rays in the true order of their 
wave-lengths, and partly from the nature of our ordinary photo- 
graphic substances. He proved that actinism, or the power of 
chemical decomposition, does not particularly belong to the vio- 
let end of the spectrum,. but is found throughout its whole 
length. But bromide and iodide of silver, as used in collodion 
photography, are more readily decomposed by vibrations of 
certain lengths and periods than by others, and hence the excess 
of action seen at the violet end is a function of certain silver 
compounds, and not of the spectrum. Other substances, as 
carbonic acid, show maxima elsewhere, as in the yellow region. 
The solar beam is therefore not compounded of three forces, 
light, heat and actinism, but it is a series of ethereal vibrations, 
which give rise to one or other of these manifestations of force, 
depending on the surface upon which it falls. : 

In order to provide against this excess of action in certain 

parts of the spectrum, I introduced a system of diaphragms 
placed in the vicinity of the sensitive plate, and removed at 
suitable times during the exposure. The region from wave 
length 4000 to 4850 only requires about one-tenth of the ume 
demanded by that from 3440 to 8510. In the negative which 
produced the accompanying plate, the line O had 16 minutes 
and G 24 minutes, and the former is under-exposed. These 
exposures seem at first sight unusually long for a wet collodion 
surface, but it must be remembered that the slit used was only 
tts Of an inch wide, and that the diffraction grating gives , h 
almost complete circle of spectra round itself, amongst et 
this thin band of light is divided. A beam ;}z of an me 
(00028 meter) wide is spread out in this case into strea 
about 78 feet (23°77 meters) long. 

was undoubtedly correct, the paper proof of it which I had, oe 

stretched unequally in printing, and on applying a photogr? o 
reduction to my spectra, coincidence could not be obtal 
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scribe fully the method eventually employed in fitting a scale 
to the photograph. 
The wave-lengths of the ultra-violet rays have never, as far as 

I know, been either determined or published except by . 
Draper in 1844, Mascart in 1866, and Cornu in 1872. J. W. 
Draper's memoir has a steel engraving of some of the principal 
lines, from which the wave-lengths may be approximately read. 
The large plate which accompanies Mascart’s long and valu- 

able memoir is of the prismatic spectrum, but he furnishes in 
addition the following table of wave-lengths: 

3819°0 

3728°8 
3580°2 

3440°1 
3360°2 

3285°6 

. ‘ 3177°5 

These numbers do not entirely coincide in all cases with my 
photograph, as I will show further on. : 

1e detailed results of M. Cornu have not appeared in any 
publication that has reached me. 

DHOVOAEH 

ty that we have thus the means of ascertaining the wave- 
engths of three points, one at each end, and one in the middle 

“ages of the steel points superposed on the spectrum. ; 
Point which had been coincident with D, of the 2d order was 
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then found to have cast its shadow on H, of the 8d order, and 
the point at 5, of the 2d order had impressed itself near O of 
the 3d order. 
By a simple calculation it was thus rendered evident that a 

given ray in the compound line H, was of the wave-length 
3930-71 ten millionths of a millimeter, and that another line 
near O had the wave-length 3444°6. By looking at the photo- 
graph, the reader will see that 3930 falls upon a fine division 
in H,, which is beautifully shown in both the spectrum with 
the scale and the enlarged proof below. Of course, the ray @ 
of the 3d order, the wave-length of which is known, had im- 
pressed itself photographically on the collodion. 

aving thus ascertained the wave-lengths of three fixed 
points in the photograph, the next step was to apply a scale 
reading to a single ten-millionth of a millimeter, and, if possi- 

ble, fractions thereof. After many abortive attempts to use that 
part of Angstrém’s map which lies between G and H, and to 
attach thereto an additional length of scale sufficient to extend 
to the end of the ultra-violet region, I was compelled to resort 
to a linear dividing engine, and rule a scale which was about 
twice the length of the photographic reduction shown 11 the 
accompanying plate. Of course, this necessitated drawing m 
by hand the same systems of lines and lettering as are shown 
on Angstrém’s chart, and this I did as carefully and faithfully 
as I could. 

_ It only remained to reduce this divided scale to the proper 
size to fit the spectrum photograph; after many trials 1t was 

d 

it was found that the third fixed point was not attained, a 
that there was an error of about two divisions. But if a 

ncor- 
or if 

this small error should be partly attributed to D,, and partly 
, my scale would be correct. Future measures of me 

wave-lengths of these rays, and of 6,, can alone settle this deli 
cate point, for the determinations of Mascart and Angstrom th 
Thalen differ nearly to the extent mentioned above. © ‘ 
same remark is true of Angstrém compared with Ditscheiners 
while the difference between Angstrém and van der vie 
is more than three times the amount necessary to remove sh 
discrepancy. In any case the photograph is correct, as 1t 18 
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@ to H, is marked by the presence of bolder groups of lines, 
and most conspicuous are those between 3820-3860, 3705-8760, 

s strikingly shown in the enlarged phen I am not as 
ele 

and could not be comprised in a memoir of this length. 
have also tried to utilize the photographic spectra of the late 

Prof, Wi As Miller, published in the Transactions of the Royal 

Society for 1862, but for some reason, probably insufficient 

manner that is both necessary and attainable. The diffraction 

3% tra of metalline vapors that I have made are not yet ready 
use, 

eg probabilities are that each of these groups will be found 

Thi due to several elements, as is plainly seen 1n the group H. 

'S compound line, which is commonly spoken of as being 
“aused by calcium, iron and aluminum, is in reality much more 
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complex, for there can readily be counted in it more than fifty 
lines in the original negative, and a careful inspection of the 
accompanying paper picture shows a large proportion of them. 
This observation leads us toa more general statement. The 
exact composition of even a part of the spectrum of a metal will 

Le 4 to ? 

Bierstadt to state, that without his personal supervision, such 
sharp and fine-grained proofs could not have been obtained, 
and that no other printing-press process that I know of could 

4 this work at all. As an illustration of 
the difficulty of depicting the relative intensity of lines, we 
may examine 3998, which in Angstrém’s chart is shown sed 

and instead of being single, is triple, as is well seen the 
enlarged spectrum. erage 

hen, however, we compare Angstrém’s chart with Pe 

tion of the surprising accuracy of the Swedish philosopher. 
‘< v h prisma- 

iV~ 

many more. 
be 

_ In the earlier part of this memoir, it was stated that the sei 

tive intensities of the lines in the spectrum were correctly TeP 
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sented if a certain allowance was made. If an unshielded 
collodion plate were presented to the image of the spectrum, 
there would be produced a stain very dense from G to H, fainter 
above H, and still fainter below G. But this stain would not 
represent the actinic force of the sun; it would merely be the 
index of the decomposability of a mixture of iodide and 
bromide of silver. I have for this reason adopted the idea of 
J. W. Draper, that force is equally distributed through the 
spectrum, and have tried to produce a photograph of equal 
intensity throughout. This has been accomplished, as I have 
before stated, by suitable diaphragms. But whether this view 
be correct or not, lines which are not far distant from one an- 
other are presented virtually without any interference by dia- 
acl and must therefore be correct both as to shading and 
mtensity. 

University, Washington Square, New York. 

<2 ya 

a. XLV.—Notes on the West Virginia Asphaltum Deposit ; 
We Wm. M. Fontaine, Professor of Nat. Hist. Univ. of 

est Virginia, 

In Ritchie County, West Virginia, occurs a remarkable de- 
ne of bituminous matter, for which the name “Grahamite 
oa proposed, ; 

t his substance, in its chemical properties, is strikingly like ® mineral “ Albertite,” of New ick, while in its 
8e0lovical relations it differs considerably from it. Like 
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‘“ Albertite,” it is mined and used for the production of gas. It 
is highly valued as an enricher of the common coal used in 
the manufacture of this substance. The value of the mineral 
has led to the extensive working of the deposit by a compan 
of Baltimore capitalists, who transport the material by a brane 
road of their own construction to Cairo Station, on the Balti- 
more and Ohio Railroad. 

The asphaltum deposit occurs in the county of Ritchie, 
on McFarland’s Run, a branch of Hughes River, nearly 12 
miles due south from Cairo. To reach it, the branch railroad 
passes, by a series of zigzags, over hills upward of 500 feet 
high, thus disclosing quite an extensive series of strata, the 
nature of which, by means of the railroad cuttings and the ex- 
cavations at the mines, may be easily made out. 

he geological formation here disclosed is that known as 
the “Upper Barren Measures,” being a portion of the strata 
above the Pittsburg Bed which are unproductive of coal. 
These barren strata, lying toward the center of the Appalachian 
coal basin, and being consequently the highest in the series, 
are in this portion of the State greatly developed, and present 
some noteworthy features. For this reason, and also because 
no measurements, as far as I know, have been made of these 
rocks, I will give the section from the level of the mines to the 
summit of the hills, which rise some 520 feet above them; the 
culminating point being 24 miles distant. In this will be mz 
cluded the strata which lie below the mine level, and have 
been penetrated by the workings. These have penetrated 160 
feet below the surface, which distance, with the 520 feet dis- 

closed along the railroad, gives us a vertical section of 680 feet. 
he lowest stratum reached in the mine is a red shale, which 

has not been penetrated ; its thickness is consequently unknown. 
The section commencing at the bottom is as follows: 1. R 
shale, thickness unknown. 2. Gray shale, 20 feet. 3. Sand- 
stone, 80 feet. 4. Gray shale, 55 feet. 5. Sandstone, 95 feet. 

None of the strata denominated shales in this section aa purely so. They contain throughout their thickness many V 
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thin layers of sandstone; but the shaly layers vastly predomi- 
nate. So again, most of the sandstones are flaggy from the in- 
tercalation of shaly strata. Two of the sandstones disclosed 
in the mine, however, present notably different features from 
these, and from their important influence upon the width of 
the crevice which penetrates them, deserve a special description. 
These are Nos. 8 and 5. Both present the same characters ; 

a8 we need describe only the more important stratum, 

0 

but two thin beds of coal are found, and these present 

for, evidence of turbulent conditions having attended their 

the eb _ Each of these beds is about 12 inches thick. One, 

th ower, is seen about’ a mile from the mine, occurring near 
* top of the gray shale No. 2. It has not been discovered in 
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working the mineral, being, no doubt, too locally developed to 
exist there. The second is seen near the mine, and occurs 
near the top of the gray shale No. 6. Each bed is thus found 
on the top of a heavy stratum of gray shale, and is capped by 
a heavy bed of sandstone. The recurrence in regular order of 
the same character of rocks, in our section, and, so far as they 
have been measured, with nearly the same thickness, is some- 
what singular. We thus see that in the geological horizon of 
our mineral, and the conspicuous absence of material to pro- 
duce bituminous matter, we have the exact opposite of the con- 
ditions prevailing at the locality of the Albertite deposit of 
New Brunswick. It will be remembered that this occurs at 
the base of the Carboniferous formation, and in intimate con- 
nection with a heavy stratum of bituminous shale. ‘ 

Here, also, we have no anticlinal folds, as in the Albertite 

the mines, it is crossed obliquely by MeFarland’s Run, a tribu- 
tary of Hughes River, and here flowing in a southwest diree- 
tion. This run has trenched the strata quite considerably, 
having cut out a narrow valley about 200 feet deep. Into this, 
a smaller stream, called Mine Run, empties near by. This 
latter flows nearly north and south, and thus cuts the deposit 
nearly at right angles, at a distance of 1,250 feet from the valley 
of McFarland’s Run. In the sides of the deep ravine, cut by 
Mine Run, the deposit was first discovered, presenting the 
appearance of a vertical band, 4 feet wide, cutting the hills 
from top to bottom. ‘The deposit has been worked vert 
cally through a distance of 300 feet, and, horizontally, z 

he mineral has been traced about a quarter of a mile mri 

yond the west termination of the works, but it is there 
duced to a mere string. If we continue in the sapediic ta’ sinter: 

along 

called here the “oil break.” No one who examines the crevic? 
containing the asphaltum, and then this belt of rocks, so strang® i 
upheaved in the midst of horizontal strata, can resist th an 
that both these disturbances of the strata had a common caus’ 
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and that the same bituminous deposits, lying far beneath the 
surface, have produced the asphaltum, and now afford the 
oil of this region. I do not propose to set up any theory to 
account for this state of things, but will confine myself to a 
statement of the facts, so far as I could discover them. 
As stated, the crevice penetrates vertically the strata from 

the surface to an unknown depth. Its width varies with the 
nature of the rocks through which it passes. Its average width 
in the massive sandstone No. 5 is 4 feet; and in this stratum its 
dimensions are greatest. We can stand in this portion of the 
cleft and see the mouth of the adit, 900 feet distant, an evi- 
dence of its perfect straightness ; while, for the vertical distance 
of 95 feet (the thickness of the stratum), a plumb line from the 
top would not touch the sides. On passing into the shales, 
however, the width is diminished, being sometimes not more 
than 23 feet. The direction is also slightly changed from the 
true perpendicular at the junction of the shales and sandstones. 

@ see, in the shaly portions, slickensides and other evi- 
dences of rubbing and sliding. Some of the beds of sand- 
stone have a good deal of shaly matter interstratified, and in 
these the crevice loses width, and becomes more crooked hori- 
zontally ; but in no case in the main workings are the varia- 
tions from regularity very great. In the deepest portions which 
ave been reached, all the rocks have more shaly matter, and 

hence the greatest width here is only about 2} feet. Followed 

Shoulders are more frequent, while the crevice is continually 

: . AW es” are found in all parts, but I 
‘aw more of them here. I have but little doubt that to the 
West the inferior compactness of the strata has distributed and 
teed the action of the rupturing force, and thus prevented 

€ formation of a clear, wide crevice. 

tur; € may, I think, from these facts, conclude that this rup- 
Ming force could not have been shrinkage. 
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There is a considerable lateral pressure exerted on the min- 
eral from the tendency of the walls to close in. As it is 

celain is orownish black, nearly quite black. This portion, as 
well as the inner, is very friable, causing the production of fine 
powder on handling 

tl e change in color and luster of the inner apie 
seems mainly due to the greater fineness of the texture, gi 

stated, this inner portion seems in its thickness to be ™ 
independent of the width of the crevice than the outer portion ; 

es, this 1s 
18 inches, 

even in the most massive portions of the deposit. mee 

which 

edded. We 
Hliant black 
show that 

this modification of the mineral is a species 
produced next to the cvoling or evaporating suriace. ‘ont 

These imbedded fragments are always colored throug 
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their mass a dark gray, from impregnation with bituminous 

could have been very fluid or subjected to much pressure ver- 
tically ; while it may have been forced along a tergo. 

ome of these peculiar features may be explained by the 
following assumptions. 

Ve may suppose an open crevice formed, and then filled by 
the inflowing of a semi-fluid bituminous compound, which hard- 
ened rapidly on coming in contact with the porous sandstone 
walls. Its fluidity may have been due to the presence of a 
vaporizable liquid, like naphtha, which could easily penetrate 
the sandstone walls, thus causing the seeming crystalline struc- 
ture on the outer portions, and the lack of discoloration of the 
ock. This evaporating fluid may have met with more obstruc- 
fon in passing through a stratum of bituminous matter, and 
hence the present impregnation by it of enclosed fragments of 
tocks, and hence also the imperfect development of structure 
in the inner mass, 

Tf this be true, the inner portion should be richer in volatile 
e ee but so far as I know, no eg iy ; een made. 

= least, we know that there do exist heavy oils having nearly 
€ character of our assumed liquid. ; 
I know of but one analysis of the mineral, that by Prof. 

7 urtz. Iam informed that this has been verified, in the main, 
Y subsequent ones. This is as follows: Sp. gr. 1145. Com- 

Position: C 76-45, H 7°88, O 18-46, Ash 2°26, traces of S 
"ons N. For the behavior of the mineral with solvents and 
i nek article in Dana’s Mineralogy, on Grahamite, may be 

sulted. 
It yields theoretically 140 gallons of oil per ton; practical X g per ton; prac y; 

100 may be CE) “The fine dust pr luced OY hand- 

e dry dust having caught fire in the lower levels, the 

sous products became mixed with air in the upper works 
and exploded, 
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civil engineer, and his training as such caused him to study 
closely every feature of the deposit, thus enabling him to 
furnish me with a mass of details which I could not otherwise 
have obtained. 

Morgantown, West Virginia, Oct. 14. 

Art. XLVI.—On the Magnetic Permeability* and the Maximum 
of Magnetism of Iron, Steel, and Nickel ; by Henry A. Row- 
LAND, C©.E., Instructor in Physics in the Rensselaer Poly- 
technic Institute, Troy, N. Y.+ 

In all mathematical theories of induced magnetization & 
quantity is introduced depending upon the magnetic properties 
of the substance, and without a knowledge of which the prob- 
lem is of little but theoretical interest; this quantity has always 
been treated as a constant, although the known existence of the 
maximum of magnetization showed it to be otherwise: the rea- 
son of this may perhaps be traced to a formula which Miiller 
has given to represent the magnetization of an electromagnet, 
and to the extreme difficulty of treating the subject in any other 
say These quantities as used by different persons are as 10 
ows: — ‘ 

k, Neumann’s coefficient, or magnetic susceptibility (Thomson). 

K, Poisson’s coefficient. : 
H, coefficient of magnetization (Maxwell), or magnetic permea 

bility (Thomson). : 
The relations of these quantities are given by the” following 

equations : — 

Se sas Hee 
4nK+3  u+2 
oa-l 8k 

"an ~ 4n(1—h) 
142k 

= is yh ck 4nK+ 

Very few determinations of oe of these quantiti 
been made in the case of iron and none in the case 0 

es have 
f steel, 

. re- 
* This word “ permeability ” has been proposed by Sir. William ye sen va 

place ‘conductivity ” as used by Faraday. (Thomson’s “ Papers on on 

and Magnetism” p. 484. Maxwell’s “Electricity and Magnetism, ae " 

+ Abstract of a paper in the Philosophical Magazine, August, | » Prep 
for this Journal by the Author. 
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nickel, and cobalt; neither has the form of the function by 
which these quantities are connected with the degree of mag- 
netization been attempted, except so far as we may consider 
the erroneous formula of Miiller, above referred to, as such an 
attempt. 

In a preliminary experiment to determine on the mode of ex- 
periment to be adopted, it was shown that the distribution of 
magnetization in an electromagnet varied with the strength of 
the exciting current, so that no arrangement to measure the 
magnetization of the bar which is based on the deflection of a 
compass needle can give correct results. This has been theo- 
retically anticipated by Sir W. Thomson.t 
I believe mine are the first experiments hitherto made on 

this subject in which the results are expressed and the reason- 
ing carried out in the language of Faraday’s theory of lines of 
magnetic force. That my choice is a proper one and my results 
correct needs no further proof than that given in Prof. J. Clerk 
Maxwell's “ Treatise on Electricity and Magnetism,” where this 
theory is thoroughly worked out and shown to give exactly the 
same results as the older theories, where the action is assumed 
to take place at a distance without intervening matter. I believe 
there are great things in store for this theory, and its excellent 
Working qualities are shown in the method of measuring mag- 
hetism m absolute measure adopted, for which I claim that it is 
the most simple and accurate of any yet devised, and which was 

— to me while thinking of the matter according to this 

The absolute units to which I have reduced my results are 
those in which the meter and second, are the funda- 

’ 

meter of a unit field measured perpendicular to their direction. 

1 working out the theory of the operation, at first I used an 
uation which I obtained some time ago for the distribution 

i agnetism on a bar or ring magnet, but as I cannot here go 
th ty With the process of getting the equations, I will give 

*tollowing method. If n is the number of coils per meter 

the rt include here the theoretical formule of Weber and Maxwell, as they 

xperiment. 

Ait Jong Hlectrostatics and Magnetism, p. 512. 
Sia SoL—Taran Sunres, Vou. VI, No. 36.—Dzc., 1873, 
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of helix and n’ the total number on a ring magnet, 7 the 
strength of current, and p the distance from the axis of the ring 
to any point in the interior of the ring-solenoid, the magnetic 

field at that point will be* 2n’¢ = and at a point within an 

infinitely long solenoid 477m. If the solenoid contain any 
magnetic material of magnetic permeability yu. the field will be 

for the ring 2n’t ¥ and for the infinite solenoid 47min. 

Therefore the number of lines of force in the whole section 

of a ring-magnet of circular section will be, if a is the mean 
radius o i 

=47n'i(a—V a? —R?), 
+R S/R? 72 

Q'= 4n't ju VR? =a? 

R 
a-z 

or since n’=2zan and M, the magnetizing force of helix, =i, 
we have, by developing 

; TR? 1 Ré Q =4aMy(aR?)(1 +iategat ke.) 

For the infinite electromagnet we have in the same way 

QO’ =40M (zB ?). 

When the section of the ring is thin, these two equations be- 

come the same and either gives 

P= tnM(xR2)’ 
from which the value of « can be found when we have simul- 

taneous values of Q’ and M in absolute measure. ; 
The apparatus to measure Q’ was based upon the fact discov- 

ered by Varad: that the current induced in a closed circutt 18 
pene to the number of lines of force cut by the 

or measuring the induced currents a modified form 
son’s galvanometer was used: the mirror was quite larg 
the needle loaded to make it vibrate slowly: the needle Mee 
astatic to prevent external magnetic forces from affecting i ms 4 
sufficient directive force was given by a magnet above: 
deflections were read by a telescope and scale. 

so that from one to forty-eight turns could be placed. ee 
cuit at pleasure. The value of each coil in producing ‘shall 
tions was experimentally determined by a method which 1s 

soon publish. 

* Maxwell’s Treatise on Electricity and Magnetism, vol. ii, p. 254- 

* 
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The magnetizing current made its circuit in the following 
manner (see fig. 1). The current from the battery A passed toa 

commutator B, thence to the tangent-galvanometer C, thence to 
another commutator D, thence around the magnet either a 
rng or a very long bar magnet): in returning it passed through 

when the coil G, placed on a horizontal surface, is turned over, 
‘n induced current is produced due to twice cutting the lines 

a by those helices. It is evident then that the number of 
wes of force passing through the magnet in the unit we have 
chosen will be given by 

h 
Q’ = 2n’(627 sin 74° 50')7Ri ano? 

rere n' is the number of coils in the ring G, m the number in 
ehelix F, R, the radius of G, 6-27 the total magnetism of the 

earth at this place (meter, gram, second, system), and 74° 50 
f - The quantity 2n’ (6-27 sin 70° 50’)7R? is a constant 
or the coil and had a‘value of 14-51. 
‘ Asa test of the whole arrangement, I have obtained the 
cer of lines of force in a ver long solenoid: the mean of 
Wo solenoids gave me Q’ = 12°67 M(zR?), while from theory 
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we obtain Q’= 1257 M(zR?), which is within the limits of 
error in measuring the diameters of the solenoids. &e. 

All the rings and bars with which I have experimented have 
had a circular section. In selecting the iron, care must be 
used to obtain a homogeneous bar: in the case of a ring I be- 
lieve it is better to have it welded than forged solid; to get 
the greatest permeability it should then be well annealed and 
afterward have the outside taken off all round to about + of an 
inch deep in a lathe. This is necessary because the iron is 
“burnt” to a considerable depth by heating even for a moment 
to a red heat, and a sort of tail appears on the curve showing 
the permeability which is not normal. To get the normal 
curve of permeability, the ring must only be used once; and 
then no more current must be allowed to pass through the 
helix than that with which we are experimenting at the time. 
If by accident a stronger current passes, permanent magnetism 
is given to the ring, which entirely changes the first half of the 
curve. 

In the following tables Q= sone — bas been meas- 

C.T.G. Number of coils of tangent-galvanometer used. 
D.T.G._ Deflection of tangent galvanometer. 
D.B. Deflection from helix on breaking current. 
Q. Magnetic field in interior of bar (total). ae 
5 ‘of bar due to temporary magnetization. 
P. ‘“ ‘“ ts it “ rm ee anen 

Q=T+P. 
Each observation given is almost always the mean of several. 

D.T.G. is the mean of four readings, two before and two after 
the observations for Q’ and T.; D.C. is the mean of from 10uF 
to ten readings; D.F. mean of three; D.B. mean of two xs 
cept in table I, where the deflection was read only once. | : 
all the tables the column containing the temporary magne 
tion, T, can only be accepted as approximate, the experim 
having been made more to determine Q than T. ; re 

The value of n was generally varied by coiling a wire m0 
or less times around the ring, but leaving its length the sage 

he change in the value of D.C. is due to change 
resistance of the circuit from change of temperature. 

ents 
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The following tables contain some of my results, the first 
two being from ‘the same ri 

TaBLe I.— Burden Best” Iron, Normal. 

; m 

cinta.) we | aint a fo [OB g: | mw lcaleu} 7 
-) an n lated. 

4° | 1456] 23°4.30} 6°5) °1083) -08 114°7| 390°7| 465.2) 528° 
“) 16°45] -5501 54°6| ‘910 | +59} 6005° | 868-7] 866-2) 3894: 
“)20°2 | +6815 87°9} 1465 | +80) 9667- | 1129 | 1120- | 5280: 
, | 28.6 | 1011 | 23:3.10) 74:2} 3°71 | 1-34} 24600- | 1936- | 1910- | 8882- 
| dt 1 | 1119 88°2| 4°41 | 1:48) 29230° | 2078: | 2073 811 
fot. | 1155 92°6| 4°63 | 1°53) 30820° | 2124 | 2122 | 10180 

41°12] 1-623 2|29°8] 7-45 | 2 49590° | 2433- | 2446 | 13310 
27) 28°-35 1-766 | 23-1] | 32-8) 8-20 | 2-50] 54820 70° | 2471- | 16710 
| 296 | 1861 34°6| 8°65 | 2°65) 57820- | 2472- | 2475: | 17710 
«| 33,4 | 2162 | 23-1) | 39:8] 9 2°85| 66510° | 2 19050 
| 3145] 2-512 44°7/ 11°18 | 3:05} 74730° | 2367- | 2382- | 20°390 

44°45) 3-293 53°5'13'38 | 3°85] 89430: | 2208- | 2180- | 25740 
9 52°10! 4-225 60°3, 15°08 | 4:85! 100800: | 1899- | 1968" | 32420 
«| 3,65) 6-744 73°1/ 18°28 | 7-10) 122700° | 1448° | 1465- | 47680 
«| 29,8 | 8136 | 23.0) | 77-3} 19°32 | 7-90] 129700- | 1269° | 1284- | 53040- 

is 542 1} 40-6] 20°30 | 9-10} 136300° | 1137" | 1108 | 61100- 
55°10) 14.04 43°5|21°T5 | 9-8 | 145400° | 824°1| 856-3) 65510- 

3) 42°-95) 27°18 47:4) 23°70 /11°5 | 157700° | 461°8) 505-3) 76540 
,, | 21-30) 36 60 49°1| 24°55 |12°7 | 162700- | 353-8) 359-9) 84180- 

60°15) 51-18 | 23-4} | 50-3/ 25-15 |13-2 | 166000° | 258-0} 263-4 87120 
pee 5000 0 

TaBLE I1.—“ Burden Best” Iron, Magnetic. 

M. Q. B | M. Q. HB. 

1456 426 232: 2930 | 82720°| 2247- 
‘5699 | 3346 476° 4-210 | 100900-| 1906 
6962 | 570 52° 6769 | 122800° | 1444 

1080 | 24350 1795: 1-273 4300° | 1360 
1-191 | 29280 1956" 7626 | 127100°| 1326 
1537 | 46150 2389: || 11:10 39500. | 1000 
1590 | 49070 2408° || 13°61 44700. | 846 
1-933 | 59680 2456: || 2210 | 154 554 

2377 | 71660 2399: 

TABLE III.—Bessemer Steel, Normal. 

M. Q. He T. 

1356 | 327-| 192° | 309: || 2-756 | 39960" | 1154: | 13080- 
‘2793 | = 817-| 238: | 727: || 3-219 | 50550° | 1250° | 16350- 

3830 
| 2°300 |24830-| g59- |11320- |! 38-99 | 153700: | 314° | 52930-_ 
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TABLE IV.—Norway Iron, Magnetic. 

M Q. k T M. Q. L. T, 

“1344 865° | 512° 2-290 | 105900: | 3680° | 35240: 
2673 2550° 759° 1892- 4°393 134100° | 2429- 54970° 

“S161 13000° | 2005: 5857° 5910 142400° | 1917- 62810" 

"5572 15310° | 2187: 8110: 7874 149100° | 1507- 68490" 

6725 30140° | 3567- 8921- 13% 156800- 906° | 77060: 
"9305 53800° | 4602° | 13970- 26°84 165800° | 480° | 84710: 

1362 T7700" | 4545- | 21630- 36°86 168500- | 364: | 87860 
1-788 93000- | 4140: | 28200: L 

TABLE V.—Cast Nickel, Normal. 

M Sim tt | i 1G ee 

1°433 852: 47-4 13°43 | 27100° | 160°6 | 11260° 

2:904 2377° 65:1 16°53 | 31050° | 149°5 | 13530- 

3°527 3685- 85:1 21°02 | 34950- | 132°3 | 16480° 

5-555 10080° | 1444 32°17 | 41980° | 103°8 | 22300° 

6°783 13680- | 160-5 | 5120° || 33°92 | 42650° | 1000 | 23360 
7401 15270- | 1642 | 5614: || 60°91 | 50860° | 66:4 | 29540 
9:23 19600° | 168-2 | 7644: 

11°78 24720° | 167-0 | 9902- 
82°36 | 53650° | 51°8 | 33460° 

105°2 | 55230-° | 41°8 | 35120° 

TABLE VI.—-Stubs’ Steel Wire, Normal. 

M. Q. be T. | M. Q. fe T. 

1673 159 75:9 13°65 54300- 316°6 20900" 

6237 678- | 865 598: || 19°35 | 77770- | 319°9 | 29480" 
1:084 1197: 87:9 1101- 2743 | 100800- 292°6 38590" 

27043 2448- 95°4 2257: 33°39 | 111300- 965°4 | 451 10° 

2-714 3446- | 1010 | 3095: || 35:58 | 115000- | 2569 | 45950" 
4°22] 6278° | 118-4 45° 38°64 | 119400- 246°0 48060 51 

| 10°26 33700° | 261°5 16170° — 

eae . : Ns be : obtaining curves showing the variation of the total, tom 

to represent this curve for Q, but it fails entirely for weak ge 
netizing forces even when applied to his own experiments, 
when applied to mine it widely diverges from experiment. 
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ber and Maxwell* have obtained equations from the 
theory that the particles of a body are magnetic and merely 
turn round when the magnetizing force is applied which repre- 
sent these actions to some extent, but not so closely as might 
be desired. However it is probable that the theory might be 
so modified as to agree with experiment. 

a 

The second method of studying the tables is to plot them 
With the values of Q as abscissas and as ordinates. In this 
Way we obtain a curve which has some remarkable properties 
and which has the advantage over the other kind inasmuch as 
tis of finite dimensions and from it we can obtain the maxi- 
mum of magnetization easily by a simple measurement. In 
the figure 2 have given plots of tables I and V, the larger be- 

allel to the axis of Q and bisecting them we notice the strange 
i t that the center points always fall very exactly on a straight 
ne, which is therefore a diameter of the curve. All the sub- 

i. res which I have tried, steel, iron and nickel, obey this law, 
Fi T hope soon to make it general by experiments on cobalt. 
onthe obtained an empirical equation to express this curve, 

ch is of the form 
bu+tH 

Mo cin( PEE), 
i ; : 
toh: B, H, D, and 4, are constants depending on the kin 

quality of the metal used. B is the maximum value of 

* Treatise on Electricity and Magnetism, Arts. 4434-5. 
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and gives the height of the curve (see figure); 6 establishes 
the inclination of the diameter TS; H is the line Po and 
depends upon the distance PR. The following equation, 
adapted to degrees and fractions of a degree, is the equation 
from which the values of y in table I were calculated : 

Q+10°9414+5000) 
1 | ee 000° 

The relation between Q and M is readily obtained from this 

p= 2475" sin( 

equation by substituting the value of yu, which is rena These 

equations can in general be solved only by successive approxi- 
mations, but in the first case where Q and ys are involved, we 
may solve with reference to Q. This formula has been tried 
for all the tables, giving the proper values to the constants, 
and agrees with them all very exactly. 

On plotting any table in this way and measuring the dis- 
tance o R, we have the maximum of magnetization. 

I have deduced the constants in the formula for no less than 
twelve cases of iron and two of nickel, and find them to vaty 
between wide limits: the value of B, which is the maximum 
value of the permeability, varies between 5500 for the best 
orway iron very carefully annealed and 830 for Stubs’ steel 

of such temper as the wire is when bought, but of course this 
would be much less for hardened steel. 

I have also obtained the maximum value of Qin many cases, 
and find it for good, but not pure, iron to be about 175,000 an 
for nickel 63,000 ; that is, the magnetization of iron can never 

square meter of section, which is gq absolute units of force, oF 

Q? 

178 240 000 
which gives 177 for Q = 175,000 and 22-9 for Q = 68,00. 
ence we may conclude that the greatest weight which can Pts 

sustained by an electro-magnet with an infinite edges 
iron 854lbs. per square inch of section, and for nickel 

* Treatise on Electricity and Magnetism, vol. it, p. 256. 

lbs. per sq. in. 
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It is, of course, independent of the length of the iron bar 
forming the magnet and depends only on the section. 

Joule* has made many experiments on the maximum sus- 
taining-power of magnets, and has collected the following table, 
which I give complete, except that I have replaced the result 
with his large magnet by one obtained later. 

Ma; t “ , 
(EN cone end mo idl hyo gil Realy tna Q. 

1 10°00 2775 277. 154700 
2 196 49° 250° 147000 

Mr. Joule, +5 0436 12° 275 154100 
4 0012 -202 162° 118300 

Mr. Nesbit, 45 1428° 317° 165500 
Prof. Henry, 3-94 750° 190° 128200 
Mr. Sturgeon, 196 50° 255° 148500 

obtained, thus giving an experimental proof that my estima 

of 854 Ibs. cannot be far from correct, and illustrating the 

+ il. Mag., 1851, 
tioh vd order to facilitate the reduction of my units to others, I here give the rela- 

veo the letters used by me and those used in Prof. Maxwell’s Treatise on 

ism. ‘icity and M 

Ps in this Paper = 3$ (Maxwell) = magnetic induction. Art. 605. _ 

Ee eae: <8 = gurface integral of magnetic induction. 

4nM 4 . 402, 

eo ®  elaee = magnetic force. Art. 605. 

>. fee Tee = intensity of magnetization. Art. 605. 

ets i k, are the same as in Maxwell’s Treatise. 
for a ve, throughout spoken of lines of force, &c. in the sense used by Faraday ; 

‘it uote On the interpretation of these terms see Maxwell's Treatise on Elec- Ticity ang Magnetism, ye 404, ; 
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Art. XLVIL—On the Geology of Western Wyoming ; by THEO. 
B. Comstock, B.S., Geologist of the Northwestern Wyoming 
Expedition, 1873. 

the reports for publication has already begun, but it will ae 
col- 

Captain W. A. Jones, U. S. Engineers, Commander. 
2d Lieut. S. E. Buunt, 13th U.S. Infantry, Astronomer. 
Dr. Heisman, Ass’t Surgeon r D : 

GrorGe C. Hirt, Assistant to the Astronomer. 
- D. Putnam, Assistant to the Meteorologist. h Paut Le Harpy, Frep. W. Bonn, Ceci, Gapsert, Assistants to the Tenet wie 

Cuas. T. CREARY, FRED. MILLARD, GEORGE JEWETT, General Assistan' 

our march northward,* and, if possible, to make the ascent of 
M J P 4 with 4a 

The sections exposed, however, were sufficient to show the son! 
ture of this rim (the southern) of the Green River basin, W tall 
1s not materially different from that of the Rocky Moun ” 

*See paper by Prof. 0. C. Marsh, “On the Geology of the Eastern Uintah Mts. 
Amer. Jour. Science, III, vol. i, March, 1871. 
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system in general, except that the rocks of Mesozoic age cover 
the older formations to a greater extent than common. 

lying these, with a very slight dip, and jutting against the 
northern slope of the Uintahs, are the immense fresh water Ter- 
tiary deposits, now eroded to an almost incredible extent over 
the whole basin, which has an area of over 20,000 square miles. 
The junction of these beds with the older deposits is much ob- 
secured by an accumulation of drift material, but at several points 
along Henry’s Fork of Green River, rocks underlying conform- 
ably the red sandstones, which I have referred to the Mesozoic, 
are seen.* ‘The surface Tertiary beds of the southern and west- 
ern portion of the basin appear to belong to Hayden’s “ Bridger 
Group,” of Upper Miocene age,t being composed of dull-colored 
clays with beds of sandstones of considerable thickness, usually 
brownish, or dull yellow or gray, and having more or less of a 
concretionary structure. 

Upon our return to Fort Bridger, the train moved northeast 
through South Pass to Camp Stambaugh. Along our route the 

ridger group is exposed at the surface over a considerable ex- 
tent of country northward and eastward from Fort Bridger, as 
far as Little Sandy Creek and beyond, forming the top layers 
of humerous isolated “ buttes,”{ giving them, when the clays 
eo oinate, the so-called grizzly aspect alluded to by Prof. 

tsh.§ It is impossible, without more extended study, to 
define the lower limit of the Bridger group, but it passes gradu- 

. y into a series of marls and limestones containing quantities 

Hayden, is called the Green River group. The buttes of this 
pon not crowned by a considerable thickness of the beds 
«Rag ridger group, have not the grizzly appearance of the 

tter beds. The Green River beds are of Lower Miocene age, 

Journal yo) + ¥ ogy Vol. i, Murch, 1871, p. 3.) The I ‘eis 
mainly laminated shales, abundantly ripple-marked, but containing no 

+ Goat I was able to detect. ; 
PD. 55, 58, Survey of Wyoming,” ete., by F. V. Hayden, 1870: Washington, 1872, 

aa term “butte” is used indiscriminately in the west to designate all isolated the Me inences standing out prominently in the topography of a country, if 

2 ston in stratified rocks. 
tes which are largely composed of indurated clays are scored by num- 

“i nels or gullies, which run down their sides ina branching and 

Which * pmo causing, at a little distance, that peculiar shaggy appearance 
Siven them the name of “ Grizzly Buttes.” 
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and overlie conformably a thick deposit of sandstones and arena- 
ceous rocks, which, though varying sufficiently to admit of 
division into minor groups, are best considered here under the 
comprehensive name of Kocene. Careful notes and collections 

rocks are passed over before reaching the main divide or axis 
of the range, beyond which the original structure is very largely 
obliterated by various kinds of erosion, and the filling in of the 
gravels and finer material of the drift. In the metamorphic 

Delight, beyond Camp Stambaugh. The gold of this region 
occurs in thick veins of impure quartz, associated with consid- 
erable silver, and more or less of iron pyrites. The greater por- 
tion is disseminated through the vein rock, but it not unfre- 
quently is found native in cavities in the quartz, in fair sized 
nuggets. 

From Camp Stambaugh the route lay northwest along the 
eastern base of the Wind River Mountains, as far as Ca 
Brown on the Little Wind River, thence across the Wind River 
Valley, over the Owl Creek Mountains, and across the valley of 
Owl Creek above the janction of its forks. 

The geology of the eastern slope of the Wind River Moun- 
tains is quite simple, affording many fine sections exposing 
representatives of all of the great groups of sedimentary rocks, 
from the Silurian to the Cretaceous inclusive, conformable to 
each other, and dipping away from the underlying metamorphi¢ 
rocks at an angle of 20°. On one of my trips into these mour 
tains I discovered limestone strata of Silurian age, cn 
remains of Trilobites and Corals not yet tpg = bees 
for the present I refer to the Potsdam Period. e abe 8 
strata are best represented by the Oriskany sandstone, ser 
Ing quite abundant remains of Spirifer arenosus. The pert 
longing to the Carboniferous age would seem to be & 
wholly Subcarboniferous, containing Orthis Michelin, pi 
tion Canadense, a Chonetes, and a species of Poteriocrinus 7, Ot af 
fossils collected, but undetermined, may prove the existence 
later Carboniferous strata, however. uae 
_ Aproblem of no little difficulty is the definition of the lines - 
junction of the Triassic with the Jurassic, and the Jurassi¢ a 
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theCretaceous. It is sufficient, however, for our present purpose, 
to state that the Triassic beds are represented by thick deposits 
of bright red sandstones, which are overlaid by lighter, or buff- 
colored sandstones of Jurassic age, and these again by sand- 
stones and shales, with interstratified brown lignite beds, and oe- 
casional seams of coal, which, I cannot doubt, are of Cretaceous 

An interesting and peculiar fold in the sedimentary strata, 
nga a parallel ridge to the mountains, causes a kind 

Gryphoa is remarkably abundant in the Jurassic limestones, 
which are here nearly vertical. 
The fresh water Tertiary beds jut against the older deposits 

almost exactly as those of the Green River basin overlie the 
ted sandstones of the Uintah Mountains, and like them 

currence of shore deposits of soft sandstones and conglomer- 

any ft eds of considerable thickness, which contain scarcely 

ee t Hocene. e 

lami de a considerable thickness of interstratified marls and 

app 

*Dr 

” 

187], sn 27 Gen, “ Geol. Surv. of Wyoming,” 1870; “Geol. Surv. of Montana, 

i ga coal beds of the same navies to the" Lower Tertiary or Upper Cre- 
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The metamorphic nucleus of the Owl Creek range is not well 
exposed, being covered, except in a few isolated localities, by 
the early sedimentary rocks. 

Continuing our march, we crossed the three forks of Owl 

and the Stinking Water River. I have said nothing of the 
magnificent terraces, the enormous deposits of the drift, the 
cafions and gorges cut by the streams, nor of the no less inter- 
esting proofs of the power of the wind; and yet these are but 
the half of the agencies whose actions are here so plainly in- 
dicated. 

From Grey Bull River to the Stinking Water Valley our 
course lay through a less rugged country until we reached an 
eminence which gave us a view of some of the minor trib- 
utaries of the South Fork, when we were obliged to descend 
by a very steep trail to the valley below. From this point our 
march was comparatively easy to the north branch of the 
South Fork, which we ascended to its source in the mountains 
east of Yellowstone Lake. Passing through a narrow pass i 

this range, we descended on the other side to the lake, then 
marched down the Yellowstone River to the bridge, and 
crossed, a portion of the party visiting the hot springs of Gard- 
iner’s River. From the bridge we passed up the river to the 
falls, from which point we struck across westward, over the 
divide to the East Fork of Madison River, thence through the 
Lower and Upper Geyser Basins of Firehole River. Ascending 
the Firehole River, we then crossed the divide to Yellowstone 
Lake at the Sonthwest extremity, following pretty closely 1s 
shore until we reached the Upper Yellowstone River, which 
we ascended to the ‘‘Two Ocean Water.” This is a mou 
tain stream which flows down into a little valley, wh Pe 

er, curiously splits into two rivulets, which shed their ner ee . olum- 

for a short M 
distance one of the tributaries of Snake River, our Indian guide 
To-goh-te led us through an easy pass to the head-waters of baa 
obes core which we marched, returning to Camp Brown 

sban 
The head-waters of the Stinking Water,* rising in the very 

80 
* It is to be regretted that many of the geographical names in the West ar® t 

often repeated, rendering it difficult to distinguish between localities, ie 

tedious explanation. For instance, the names Muddy, Sandy, Clear, YF) 
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rugged range of volcanic origin east of the Yellowstone Basin, 
have cut narrow cafions through this material for a distance of 
more than seventy-five miles, affording rare opportunities for 
the study of the effects of subterranean forces. The great 
mass of the range is made up of a volcanic breccia, with 

I can make a more complete study of notes and specimens. 

an special pains to observe, and collect as much mate- 
mal as Epessible in this department, and I believe that I have 
‘ueceeded in obtaining much valuable information by this 

ag agate, the deposition of the so-called ‘ alkali,” and the 

t cation of the immense pace’ of “petrified” wood in 

aba have thus been collected, besides a mass of material 

‘apes 3 the erosion and weathering of the rocks, and the 
. affecting or affected by the physical geography of the 
Shon = One fact, which I consider of much importance, 1s the 
of th ance of ozone in the atmosphere, to which I trace much 
ma eatin reddening of many of the yellow and brownish 

hes containing iron. 

veh a se s within * oe 

i eee: tt is th note that the Stinking Water 

Ehowes Win ‘ I refer in this Sapte, fa, the wacrtant, SRST 
of the Big Horn 

Which bears Be iver, by that name, and not the tributary of Jefferson River, 

Same name, 



432 1. Gull—Number of Classes of Vertebrates. 

"The comparatively recent discoveries of immense deposits of 
coal in the Rocky Mountains makes the study of its modes of 
occurrence, its quality, and the conditions of its formation, a 
subject of great economic and scientific interest, which it is 
desired to present in the most satisfactory manner. For this 
purpose, specimens from all of the important outerops — 
our route have been carefully obtained, and minutely record 
Having some opportunities for observation and study of the 
language, manners and customs of Washakie’s band of Sho- 
shones or Snake Indians, I was enabled to collect also a few 
notes, which may serve, in a small way, to assist in preserving 
some records of their peculiarities, ere the onward mare 
civilization shall forever, by conquest or assimilation, destroy 
their dndian charateristics. All of these subjects, when prop- 
erly elaborated, will be incorporated in my report to the chief 
of the expedition, to be given to the public in due time. 

In conclusion, my thanks are due to each member of the 
party, including the officers of our escort (Company I, 2nd U. 
S. Calvary) and to the officers and others at Fort Bridger, 
Camps Stambaugh, Camp Brown and Fort Ellis, to whom Jam 
indebted for kindnesses too numerous for recita 

Cherishing the hope that my humble labors in the cause of 
science may prove of some value to others, I leave this resumé 
in the hands of my fellow-workers for their verdict. 

Cleveland, O., Oct. 25, 1873. 

Art. XLVIUL—The Number of Classes of Vertebrates and their 
utual Relations; by Prof. THEODORE GILL. 

(Abstract of a Communication to the National Academy of Sciences made Oct. 
29, 1873.) 

on land (Quadrupeds) ; (2) those especially fitted for progress! 
through the air (Birds); and (83) those adagned for life 

It was, therefore, a great advance when Linnzus established @ 
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and the whales, and thus for the first time subordinated habitat 
and adaptation therefor to structure. While at the present day, 
the ancient ideas have almost entirely disappeared from the sys- 
tem of nature so far as regards the terrestrial vertebrates, they 
are still to a great extent prevalent in the appreciation of the 
relations of the aquatic ones. For those vertebrates confounded 
by most naturalists under the name of Fishes, are very dissim- 
ilar among themselves, and so much so even that the differences 
are more marked and radical than those between an e 
superior classes of the branch. If, indeed, considerations’ of 
differences of structure are to guide us in the appreciation of 
the relations and subordination of animals, the current classifi- 
cation must be entirely changed, and the subordination of the 
highest groups, first suggested by Hiickel, should be adopted 
with some modifications, while as respects the combination of 
the “higher” or more specialized classes into superior groups, 
other principles should guide. One of the chief points to be 
reconsidered is the association of the Batrachians with Fishes 
rather than with the true reptiles. Although no distinction may 

be possible between the first two when the class of Fishes has 
the wide range generally allowed, there is no difficulty in their 

discrimination with the limits here to be assigned to them. We 

of auditory organs, the simple tubular structure of the heart, 

and the development of the liver simply as a diverticulum of 

the intestine. This type is called by Hickel the Subphylum 

sequently no lower jaw, there are no pectoral EEE mg 
Scapular girdle, and there is but one nasal sac, which has a me- 

dian external aperture. To this section belong the Lampreys 

and Hags, the representatives of the class of Marsipobranchs. 

Am. Jour. Sc1.—THirpD gage Vou. VI, No. 36.—Dzc., 1873. 
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Elasmobranchiates. : 
2. In the second (Quadratifera), the shoulder-girdle is repre- — 

sented by the scapulz and their appendages, which are limited 
to the respective sides, a sternum is differentiated, and instead 
of an air bladder are two lungs, each with a special canal, which 
communicate with the pharynx. The lower jaw is compoun 
and is articulated with the skull by the intervention of a special 

bone—the os quadratum. In this superclass belong the Ba- 
trachians, the Reptiles, and the Birds; the last two forming the 
group Sauropsida. / 

8. In the third (Malleifera), the shoulder-girdle is represented 
by composite scapule, limited to the sides or back; a pn 
developed; respiration is entirely effected by highly specializ 

superclass is represented by a Se a prance ft the 
ied in a el 

i true Fishes and As to other questions, that is, whether the be wal Ot 

sistently withheld from the Fishes and Elasmobranchiates ery 
I have heretofore hesitated, it is because of Dr. Giinther's ¥ 

verse views. ’ ‘on as 
Without prejudice to the reconsideration of the qo itt 

to the systematic value of the group of Selachians OF ‘buted, 
branchiates, the classes of Vertebrates may then be distribu®"» 
m a descending series, as follows :— 
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Branch VERTEBRATA. 
A. Sub-branch CRANIOTA, 

Superclass MatLeIrrra. 
I. Class Mammalia. 

Superclass QUADRATIFERA. 

II. Class Aves. 
IIL. Class Reptilia. 

(Batrachopsida). 
IV. Class Batrachia. 

. Class Pisces. 
VI. Elasmobranchiates, 

IL Class Marsipobranchia. 
B. Sub-branch ACRANIA, 

N;, lass Leptocardia. . 

Art. XLIX.—Brief Contributions to Zoology, from the Museum 
of Yale College. No. XXV. Results of recent Dredging Expe- 
ditions on the Coast of New England. No.8; by A. E. VERRILL. 

THE investigations of the marine life and physical conditions 
of the waters of our coast, under the auspices of the U. S. Com- 
missioner of Fisheries, Prof. S. F. Baird, was continued dur- 
ing the past season, under even more favorable circumstances 
than during the two previous years. This year the headquar- 
ters were eatabliahed’ at Peak’s Island, at the entrance of the » 
harbor of Portland, Maine, and about four miles from the city. 

1s proved to be a very favorable locality, on account of its 

great loss of time; and to take advantage of favorable 
weather for longer trips to the deeper waters outside the bay 

he shores and purity of the water, also proved to be numer- 
ous and interesting. 

€ scientific party was quite large during the greater part 
of the time while active operations were carried on. 
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The fishes and the investigations more immediately connected 
with the fisheries were attended to by Prof. Baird, aided by his _ 
secretary, Mr. Rockwell, Prof. Theodore Gill, Dr. Edw. Palmer, 
Mr. G. Brown Goode, Mr. Spencer Biddle and others. The 
dredging operations, the examination of the food of fishes, and 
all investigations concerning the invertebrate animals generally, 
were in charge of the writer an r. S. I. Smith, aided by 
Prof. Wm. N. Rice and Mr. Goode, of Wesleyan University ; 
Prof. J. E. Todd, of Tabor College, lowa; Prof. H. E. Nelson, of 
Ohio Wesleyan University ; Mr. J. H. Emerton, Salem, Mass. ; 
Mr. J. K. Thacher, of Yale College; Mr. Franklin Benner, | 
Astoria, N. Y.; and for a short time by Dr. P. P. Carpenter, of 
Montreal; Dr. Holder, of New York, and several others. 

Much of the success of the expedition was due to the interest 
taken in such scientific researches by Secretary Robeson, who 
caused a small U. S. steamer, the “ Blue-light,” to be specially 
fitted out for our dredging operations, under Commander L. ©: 
Beardsley, U.S. N. This steamer was provided with a steam 
windlass for hoisting the dredges and trawls, and with other 
conveniences, which greatly facilitated our operations, and en- 
abled us to make much longer excursions to the outer waters, 
and to.do much more work during the summer, than would 
otherwise have been possible. Captain Beardsley took great 
interest in our investigations and did all in his power to aid us 
in various ways. is constant endeavor was to make the 
steamer as useful as possible to us. Our thanks are also due to 
Mr. Cook, the executive officer, and to all the other officers and 
men for the hearty good-will with which they codperated in 
our work and executed all our plans. 
Ample wharf privileges were found at “Trefethen’s Land- 

ing a large assortment of dredges, rake-dredges, tangles, traw ®) 
towing-nets, seines, sieves of various kinds, and all other 

is ment and the dredges, tangles, trawls, rakes, and other PF 
tus used by us, were described and illustrated in several letters to * eats ty 

together in the “ Tribune Extra,” No. 10, Scientific Series. 
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was found to answer every purpose in dredging or trawling at 
all depths down to 100 fathoms, and undoubtedly would do 
equally well at far greater depths. With a larger vessel, in 
heavy weather, or at very great depths, the rubber accumulator 
would doubtless prove advantageous, but it is quite superfluous 
for working in less than 500 fathoms, in moderate weather. 
Therefore, any party undertaking such dredgings as can be 
carried on with small vessels off our coast, need not encumber 

themselves with this expensive piece of apparatus, for which a 
ew fathoms of small or weak rope, applied in the form of a 
“check-stop,” may be substituted | 

Deep-sea thermometers, water-bottles for obtaining samples 
of the bottom-waters, and other physical apparatus, were also 
provided and frequently used. . 

Mr. Emerton was employed during the two months of active 
work in making drawings of the more interesting new and 
rare animals, from life. These drawings are remarkably accu- 
rate and life-like, and number nearly three hundred. hey 

constitute one of the most valuable results of the expedition. 

As Mr. Emerton had drawn large numbers of our common 

marine animals for us during the two previous years, a consid- 
erable portion of his time was this year devoted to the free- 
swimming larval stages of crustacea, ete., and to the smaller 

and less known species in various classes. The soft parts of 

many species of mollusks were also well figured. 
In consequence of the liberal codperation of Prof. Pierce, 

superintendent of the U. S. Coast Survey, and other officers o 

the Survey, the U. 8. Coast Survey steamer Bache was de- 

ey W 

these investigations, and made several co 

terest. The results o 
article. 

; 

One of the most interesting regions examined was 1n the 

deeper waters outside of Casco Bay, 15 to 30 miles southeast 

from Cape Elizabeth. To this region we made several excursions, 

and dredged at depths varying from 40 to 95 fathoms, the 

depth gradually increasing with the distance from the shore. 

In these localities the bottom was generally of soft mud, with 

more or less numerous, scattered boulders. On one oceasion we 

brought up in the trawl from 65 fathoms an angular boulder, 
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estimated to weigh over 500 lbs. These boulders were probably 

Fundy, and also with the dredgings made last year, in 85 to 
150 fathoms, near St. George’s Banks. In fact, these three re- 
gions may be regarded as distant parts of one great basin, é 
ferred to in a former article as “Saint George’s Gulf,” and this 
region is throughout its whole extent bathed in cold water of 
nearly uniform temperature at corresponding depths. The 
deepest parts of this gulf seldom exceed 150 fathoms, and are 
perhaps nowhere more than 200 fathoms. Whether the nearly 
ice-cold water filling the deeper parts of this cold-area can be 
regarded as constituting a definite current, or offshoot from the 
great arctic current, flowing southward along our coast in deep 
water off shore, or whether it is a portion of the great body of 

a 
brought into this partially closed basin by the powerful tidal 
currents, is still uncertain. But it is important to have estab- 
lished the fact that this body of cold water a ich 
closely to the coast of Maine as to manifest itself most distinctly 
within 12 or 15 miles of Cape Elizabeth, both by its highly 
arctic fauna and its icy temperature, even in midsummer. 
Moreover, there can be no doubt but that the constant admix- 

ows. Our observations, both in Vinyard Sound and poser 
Bay, show that such an action does take place, and that the 

The temperature of the bottom-waters in the deeper channels among the islands, * 

in 15 to 25 fathoms, was usually from 42° to 50° F.; while the surface was usualy 
een 55° and 65° in July and August. 
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temperature of the water near the shore is rapidly lowered by 
a westerly or off-shore wind, and is as quickly raised by an 
easterly wind, independently of the temperature of the air.* 
But the effect is often somewhat masked, in summer, by reason 
of the much higher temperature of the westerly winds, which 
quickly warm the water close to the surface. Observations 
made early in the morning, before the effect of the direct heat 
of the sun becomes apparent, are the best for detecting the in- 
fluence of tidal and wind currents. 

(?)new species, Praniza cerina, Asselodes alba, Haploops, i 

Nymphon giganteum ; of Annelids, Aphrod:te aculeata, Nychia 

im 
Ee coementarium, Cheetolerma lucida ; of Nemerteans, 

Meckelia lurida V., Nemertis affinis, and a gigantic species 8 

feet long, belonging to a new genus ;+ of Mollusca, Octopus 

Bairdii V. from 68 fathoms, Neptunea curta (Islandica Gould), 

N. pygmea,t Aporrhais occidentalis, Turritella erosa, Lepeta ceca, 

ra fuller dis- 

Ammotrypane fimbriata, fey pte tubi- 
e 

* See the Report of the U. S. Fish Commission for 1871, p. 436, fo 

cussion of this subject by the writer. Rev. J. W. Chickering = yas a 

t he has made series of observations at Hampton Beach, N. H., which e 

such a coincidence. e sometimes amounts to 10° F. in a few hours. 

Maer ga Verrill. Body much elongated, subterete, a — de- 

pressed, thickest anteriorly, gradually tapering posteriorly, becoming yee nder 
toward the end. Integument very soft, secreting @ large quantity oa pg 

Head not distinct from body, obtusely geet in ged came doe Rss e py 

Upper surface with two longitudinal fosse ; bes oe inca re wang 

anterior lateral border of the head; 

et 

oe. * 

dorsal surface, between the longitudinal fosse. Color, when living, bright orange- 

above, flesh-color below. Length, about 8 feet, in extension; diameter, an- 

teriorly, -30 of an in 
t Cape Elizabeth, 68 fathoms, soft mu Aug. 12. : ree fie 

A inati ition of this and the preceding species shows 

és, 2a erg inter or bspheripients ai rent from the Tritoniwm Islandicum os 

Lovén (= t. Jeffreys), which has bee of 
= Berniciensis, t. Je n regarded as the type 

Sipho. Our American shell, usually called es but she g has been — 

Fusus curtus i i nea y allied ; 

rao a erin ite dentition from the typical forms
 of Neptunea, 

as in h idermis, and ought to be separated as a 2 

genus, or subgenus, which I have elsewhere oat under the name o: 

funella, (See Report of U. 8. Fish Commission, for 1871.) 
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size), Entalis striolata, Dentalium occidentale, Cardium Islandicum, 
Asta , A. elliptica (one specimen), Yoldia thraciformis 

mm 

y 3 ie je) O, wa we) pe] 3 an = . i wo Qo s See ° 5 ao © So Qu oS = 4 = ran ie] 4 re wm = or -. ® 

fore on the American coast, with the exception of a single speck 
men dredged last year by Messrs. Smith and Harger, off =" 
George’s Bank, in 430 fathoms. Mr. Whiteaves writes me tha 
he has also dredged it in the Gulf of St. Lawrence this bee 
mer; and it was also subsequently obtained by Dr. Packar 

* 

A small specimen, belonging apparently to the genus Holtenia, 

Tuedia of Gosse. : Kem 
to above is certainly the A. nodosa of Fabricius, who well described it m 

1870, as from deep water off the Greenland coast. ; 
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was obtained with the Hyalonema, and also several other re- 

long, and the expanse of its tentacles was over six inches. 

color of its body was deep olive-brown. This species was not 

discovered until last year, but it was met with at several differ- 

ent localities this year, and seems to be not uncommon on 

muddy bottoms in 20 to 100 fathoms, though seldom obtained 

of full size by the dredge, owing to its living deeply buried. 

[To be continued. ] 

Art. L.—Age of the Rocky Mountain Coal or Lignitic Formation. 

mporta gy: e | ive first 

the conclusions of Mr, L. Lesquereux from the fossil Plants, pub- 

lished in Hayden’s Report for 1872.—Ebs. | 

Il. Views of L. Lesquereux. 

_ Not a single leaf has as yet been found in our Eocene iden- 

tical with a Cretaceous species. The genera especially repre- 

sented in the Cretaceous are: Sassafras, Creaneria, latanus, 

but from analogy I doubt if we may ascertain the presence 0 

any of these types even in our oldest floras. 

our Cretaceous, as more easily recognized by gah 

living species, leaves of Sassa/ras 
and of Liriodendron, the tulip- 

e. 
; : fusion of leaves of Sas- 

If 1 should judge By te E of the Dakota group, in 

tati i sist of species of this genus. pu on of this epoch did consi P to have lived in 
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groups, perhaps over limited areas; for at other localities Dr, 
ayden found especially leaves of Lirioaendrons, Juglans, and 

of Platunus, genera scarcely represented at Salina and Fort 
Harker. The groups may still differ elsewhere. The present 
remarks, however, must be limited to what is known, and Sas- 
safras and Lvriodendron have to be considered yet as the genera 
the most profusely represented in the flora of the Dakota group, 
even more, perhaps, than they are in that of the present time. 
The American Eocene has not yet shown any remains posi- 
tively referable to these genera. I have described from speci- 
mens marked “ six mil-s above Spring Caiion” the lower part of 
two leaves as, perhaps, referable each to one species of Sassa- 
Jras and of Liriodendron; but such fragments cannot be taken 
into consideration for positive evidence in a comparison like 
this. They may represent leaves of different affinity. In the 
Miocene of Europe, per contra, the above genera are represented 
y a number of species. One of each, Lariodendron and Sassa- 

Jras, are described from the Miocene flora of Greenland, and 
more from that of Germany and Italy 

The genus Credneria, or Pterospermites, appears to represent 
forms of leaves of a lost type. We have no representatives of 
it at our time, nor have any been seen in the ene. It has 
left its remains, however, in the Miocene of Greenland in four 
different species. Seeds, too, of undecided affinity are referred 

to Pterospermites from the Miocene of Oeningen. The Hocene 
species of Platanus, at least the three splendid species described 
by Dr. Newberry—Platanus Haydenii, P. Raynoldsii, P. nobis 
—have no relation either to Miocene or Cretaceous types, which | 
are mostly analogous to Platanus aceroides. This last species, 

however, like its relative, P. Guillelme, are as common in the 
upper American Eocene as the former ones are in the lower.— 
Of the species of Salix I have remarked already that they are 
more numerous in the Cretaceous than in the Hocene of ours. 
They re-appear more abundant in the Upper Tertiary groups of 
Green River. | 

n the 

Cretaceous. It has been described from one leaf only, but I 

Fort Harker. Our Eocene has not ing like it, while ore 

Miocene forms of Europe. Massalongo in his Flora-del- 
galliese, has described and figured a Liguidambar scarabellianum 
with the divisions of the leaves entire, a form much like 

Pati em 
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of our Cretaceous species, only smaller; and Unger, in Flora of 
tska. has named Platanus Sirit, a leaf still more similar to 

ours. These leaves are considered by other authors as refera- 
ble to the genus Acer. This does not make any difference. 
They represent a type of our Cretaceous and of the Miocene 
of Kurope; as yet not seen in our Eocene. It is the same with 
Acer (maple) and Quercus (oak.) They are marked in our Cre- 

eous, the first by Acer obtusilobum, with characters of leaves 
seen again in the Kuropean Miocene, and at our present time 
on both continents; the second by a species related to some 
varieties of our chestnut-oak, and by two others comparable by 
the form of their entire leaves to our shingle-oak (Quercus im- 
bricaria Michx.) Both these types are most common in the 
Miocene of Europe; but, like that of the Cretaceous maple, 
they have not as yet been observed in our Lignitic Eocene. 
The leaves which I have considered as of a Juglans, and which 

Heer refers to Populous, P. Debeyana, are of uncertain affinity. 
Their analogy has not yet been recognized out of the Cretaceous. 

could pursue to some length the examination of analogies 
of this kind, which may be considered as negative characters 
of the American Eocene. Besides establishing the remarkable 
relation of the American Cretaceous flora with the Miocene 

cibly still elicit the same conclusion. From the beginning, In 

the examination of the sandstone of the Raton, I have recorded 

the great amount of fucoidal remains in this sandstone, as an 

essential character of its Eocene age. The irregularity of dis- 

tribution of marine vegetable remains in the geological groups 

has been remarked by every paleontologist. The oldest forma- 

tion, the Silurian and the Devonian, have an abundance of them. 

The Carboniferous, except at its base, as also the Trias and the 

Permian, have scarcely any. In the Jurassic they begin to re- 

1 rd to their maximum 

ferable. I found it upon pieces of limestone cove 

Species of large niotheskd characteristic of this gro
up. es 

y Bronguiart to the Dictyotites, by Geinitz to the — y 

Schimper to the e/eanpaulia of the Marsileacew, by Schenck to 
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the Ferns, it is as yet impossible to mark its true affinity. It 
appears already in the Dias, as seen from Geinitz’s description. 
Any how, it is of a character far different from any of those re- 
marked in our Kocene fucoids. From its association with the 
mollusks of deep seas, it is clearly a deep marine species. 

t is as yet too soon to enumerate, even approximately, the 
species of fucoids of the American Eocene. <A few are de- 

made only from these representations. 

and at Black Butte splendid specimens of palmis are mixe 
with dicotyledonous leaves in the shale overlying the ert 
coal; while the bed with Saurian bones and shells, about 1 

alm 

cea 
feature of the scanty flora as yet known from the Arkansas and 

T do not 

tribution in the vegetation of our Kocene is sufficient pre 
that this class of plants had already acquired at that ae ne 
remarkable development. Its origin may be discovered late 

> 
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by scarce remains in the Cretaceous; its preponderance in the 
vegetation of the Lignitic attests a more recent formation.* 

The Tertiary groups of Europe are not as yet clearly limited. 

Many of the Lignitic strata which have furnished remains of 

fossil-plants to European paleontology were at first referred to 

the Eocene. Unger, for example, places in this formation the 

fossil plants of Radoboj, in Croatia, of Haering, in Tyrol, o 

ung, of Sotzka, now referred to the Lower Miocene. 

everywhere in its flora, and when it is compared with that of 

some locality positively ascertained as Kocene in Europe, it in- 

dicates, too, points of identity remarkable enough. Such is the 

types of the Tertiary of Europe. Some of these pass, with the 

abal species, into the Miocene ; for, of course, the =. 

formations, as land formations, removed from the influence o 

p ma 
iti rds 

* Vegetable paleontology has not any more recent and more positive reco 

on this erat those furnished by Schimper (V’ eget. Pal., vol. ii, 1871). 

ee y i F. chameropifolia 
from the Eocene, and two, Flabellaria longirachis Ung., and #, chameropy 

Gépp, from strata considered as Cretaceous. Of these two na en pe 8 

that the first, from the length of its rachis, is evidently 4 typ? rs aang gone 
and that the other, whose rachis is unknown, cannot, on ¢ supa 8 cea 
tively referred to any . The author still describes twen rH a a ph 

palms in other genera, all from the Tertiary, mostly Eocene, an f 
all Tertiary. Admitting all the references 

48 exact, this makes sixty-seven species 

two from the Cretaceous. 
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Carboniferous, a permanence of the types of their flora, marked 
by a number of species identical in the groups even of the 
more remote stations. This answers the observations made on 

The Flysh or Eocene of Switzerland is mostly a compound 
of shales, here and there interlaid by sandstone strata of great 
thickness and even passing locally to massive sandstone, where 
the slate-beds disappear. " This formation extends all along the 
northern base of the Alpine chain in different degrees of thick- 
ness, in proportion to the amount of denudation to which it has 
been exposed. It enters the valleys, especially borders them, 
in constant and immediate superposition to the Cretaceous. 
On the northern base of the same chain, it is present, too, in 
basins of limited extent, where the Upper Cretaceous strata 
have been left for its support. The various strata of this Ho- 
cene formation are, according to their vicinity to primitive 

rocks, changed by heat to a certain degree. And the top of 
these measures is overlaid by a conglomeratic compound of ma- 
terials derived from rocks of all the older formations, all rolled peb- 
bles, and in pieces varying tn size from that of a walnut to that of 
the fist.* In this formation, too, valuable beds of lignite are 
found; and these, though not as richly developed as in the 
Kocene of this continent, have sometimes a thickness of 6 feet, 
and have furnished combustible materials for a long time. The 
lignite of Niederhorn, 5,700 feet above the sea, has been wo ked 
since the former century, and is now used at Bern for the pro 
duction of illuminating gas. The Eocene group of the hae’ 
asin has also some rich beds of lignite. Does not this ‘ ki 

like a true epitome of the descriptions given of our Hocene 
This brings forward again what I consider the last bet 

answered question in relation to the distribution of the + 
can Eocene. Its base is everywhere ascertained as immediate a 
resting upon the Upper Cretaceous; the lower sandstone Fe 
recognized as either a massive homogeneous compound “The 
interlaid at different places by beds of lignite or of shale. 

* Herr Urwelt der Schweitz, p. 241. 
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fossil flora, with some difference, has the same characters in 
the strata connected with these lignite-beds, at all the stations. 
The group is therefore satisfactorily limited so far, but where 
does it pass to a higher division of the Tertiary or to the Mio- 
cene? I have already remarked that I consider the conglomer- 
ate formation seen at Evanston and other localities as the up- 
per beds of the Eocene. But I have not myself found any 
oa proof of this assertion, and as these conglomerates have 

n referred to different groups according to the strata which 
they appear to cover, the assertion is contestable. The observa- 
tions, however, of Dr. Hayden, who, after years of careful field 
explorations, has become the true interpreter of the geology of 
the Rocky Mountains, will supply this last evidence. In begin- 
ning his description of the Green River Group, and in marking 
its superposition to the Eocene sandstone, he says: 

This interesting valley (Henry’s Fork) is filled with beds which show a perfect 
conformity. The first bed is a yellow-brown, rather fine-grained sandstone, dip- 
ing 75° a little west of north. Then comes a series of yellow and light-gray 

arenaceous or marly clays, with beds of yellow-brown and light-gray sandstones 

jecting somewhat above the surface. Alternating with these layers of sand- 

pebbles of all the older formations. These conglomerate beds are intercalated 
among the sandstone through 300 or 400 feet in thickness, and are probably of 

Upper Eocene age. ov 0 ne which 
have a diminished dip 20° to 30°, and then pass up into the calcareous layers of 
the Middle Tertiary of Green River group. 

The relative position of the conglomerate as underlying the 
Green River Group is thus positively ascertained. Comparing 
this with what has been described and marked in the section of 

Evanston, Cheyenne, Gehrung’s in Colorado, the lignite basin 
of the Arkansas Valley near Cafion City, the Santa Fé marls, 

the Gallisteo group, &c., such remarkable analogy 1s seen 1n the 

composition and geological distribution of these conglomerates 
that the unity and contemporaneity of the formation becomes 
evident. 

e Lower Eocene. In the following table U stands for Upper 

Eocene, L for Lower, M for Mississippi, where the Lignitic beds 

of the same age are at the bottom of the Tertiary ; E' for Euro- 

* F. V. Hayden’s Geological Report, 1870, p. 69. 
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Among the species of the Lignitic beds, thirty-two are stated 

by Lesquereux to occur also in the Arctic; and, of these Are- 

SCIENTIFIC INTELLIGENCE. 

L CHEMISTRY AND PHYSICS. 

1. On the Velocity of Sound in Gases as a means of determin: 

ing their Molecular Weights. The fundamental importance of 

molecular weight in modern chemical theory gives interest to any 

methods looking toward its more convenient or more accurate 

been determined from its vapor-density, from its diffusibility, or 

‘from its specific heat. BrnpER now proposes to use the velocity 

of sound to accomplish this result. In gases, this velocity has 

the well-known relation to their density expressed by the formula — 

v= |°*, in which ¢ represents the elasticity of the gas, $ the co- 

efficient 1°41, obtained by dividing the specific heat at constant 

pressure by the specific heat at constant volume, and 6 the density. 

For any other gas of density 6’ we should have C= —- 

whence v:v'::0': V6, or the velocities of sound in the two 

gases are inversely proportional to the square root of the densi 

ties. Now since ¢ is the same for all gases under similar condi- 

tions, and since, by Avogadro’s law, ; 
gases are proportional to their densities, it follows that the velocity 
of sound in any gas is inversely proportional to the square root of 

its molecular weight. In order to measure the velocity of sound 

in the given gas, Bender proposes to make use of the exceedingly 

ingenious method of Kundt.* <A glass tube about a meter long 

is 
the ends of the tube are hermetically sealed. If now this tube be 
grasped at its middle point and a wet cloth be drawn over it from 

* Pogg. Ann., exxxv, 337. Tyndall on Sound, 202-209 . PP. a 
+ Mr. W. E. Geyer uses successfully precipitated silica, well dried. 
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of the sonorous wave in glass is double that of the tube. Hence 
the number of nodes or half waves in the gas within the tube, 
bears the same relation to the tube ni or a half-wave in glass, 
that the number of waves in the gas bears to the number in glass. 

ber of waves. For evap 7 the tube contains 16 nodes, a 

half wave in the enclosed gas is ;/5.as long as a half wave in the 
ae; whence it follows that the velocity of sound in the gas ha 
5 of that in the glass. If the tube be grasped midway betw 
its center and one of the ends, it gives, when rubbed, ~~ ootaye 

y usi 
a series of tubes containing air, carbonic gas, illuminating gas, 
hydrogen and ether ae respec tively, Kundt observed that the 

at: a true gas. In order to ao the method to cases requirin g 

higher temperatures, Bender suggests the use of Kundt’s improved 

method, in which the vibrating tube or rod slides within a wider 

glass tube in which the dust hea aps are formed. The following 

table shows the results which this sound-method is capable of 

giving: 

Mol. | Mol. : ___| Velocity in 

Neng \formula| weight.’ V Mol. wt. Velocity.) Mol. : Ha.\gas: V-. in H. 

paetah eke rhe ee ee ee aa roe 

gh sgt POPE 0. 32 565 | 1040 4:1 1:4 

Hydrogen -.-.- ‘ 2 141 | 4164’ is si 

tal. Oo. 6-63 58’ | 47:1 1:48 
Carbonous oxide} CO 28 5:29 1107” 5 Re es 1: at 

oan ox.| N,O 6°63 869 | 4°7:1 ‘ 477 

Ethylene --_... C.H,| 28 | 529 | 10307} 37:1 1: 4:0 

These ce coincide very well bs those required by apes ote 

Ber. Berl, Chem. Ges., vi, 665, Jane, 1873. . F. 

On ae existence of Bukphiarotas hist Wacian adh 

SoumrrerD eR have succeeded im preparing and pra sul- 

phurous ae SCl,. 67:5 grams pure S, Cl,, coo ed to —20° or 

— 22° was treated with a slow stream of dry chlorine gas ra ten 

hours, the whole apparatus being tared so that the increase of 

weight could be observed. At the end of this time the gas ceased 

to be absorbed, a quantity amounting to 106 grams having been 

tak aI uires 106°5 grams. Lele 
ste gogo — oe. fr n from the vessel containing the 

lori 
ith nitric acid, the chlorine and ok 

he ies. both bein ocd As the mean 

substance Renal fr’ 81°59 of chlorine, 
and 18°41 of sulphur ; ote: 
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Equal molecules act thus: 
SCl,+SO,—SOCI,+4+S0,+Cl, ; 

then the thionyl chloride acts on the SO, : 
SO Cl, +S8,0,=S0,+8,0,Cl,. 

molecule of chlorine.—Ber. Berl. Chem. Ges., vi, 993, Sept., 1872. 
G. F 

sulphur chloride; and Carius confirmed the fact. Mrcnax.is and 

ScHIFFERDECKER have recently attempted its production by Mil- 

lon’s method; but obtained only a yellowish pasty mass. Reflect- 
ing upon the matter, they concluded that a substance of the com- 

position S,0,Cl, could have but two possible rational formulas: 
Iv VI 

SCl,---O---SO,Cl 
VI Iv 

or SC1,0---0-.-SOCI. 

In case the former formula were the true one, the body ought to 

be formed by the action of sulphurous chloride upon sulphuric 
chlorhydrate thus: 

SC1,+80, | OH _-S0, Cl-.-O--SCl, +HCL 
Experiment resulted in the production of the compound at once 

in almost the theoretical amount. Sulphuric chlorhydrate was 

. . ? rs * 

chlorine is continued till the mass becomes white, and is then dis- 
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ndensing in fine white needles. By keepin 
cally sealed tubes, it changes toa yellow liquid, possibly its isomer 
above given. ith CS,, it evolves COCI,— Ber. Berl. m. 
Ges., vi, 996, Sept. 

h 
derived from  iodopropionic acid, though also different from 

i This latter acid was first 

strongly acid nor evolved acid vapors, the d : 

tracted with boiling 95 per cent alcohol, which dissolved it almost 

completely, leaving a small residue of sodium dipimalate, acrylate, 

and dihydracrylate. This solution on cooling deposited crystals 

of sodium hydracrylate, which were purified by recrystallization 

ese 
formula C,H,NaO,; they are very deliquescent, and melt with- 

out loss at 142°-143°. Heated to 300°, they lose a molecule of 

acryla 
i 

sevenerats the hydracrylate. The calcium, the zinc, the zinc-cal- 

cium and the silver salts of this acid 

scribed, The latter on heating yields acrylic acid, and not a 

trace of lactide. On oxidation, hydracrylic acid yields neither 
a) 

verted it into carbonic, formic and oxalic acids. Silver oxide gave 

once carbace-toxylie acid, but generally oxalic and glycollic acids. 

Melted potassium hydrate produced formic, acetic, oxalic and gly- 

collic acids, Heated with iodhydric avid in closed tubes, f iodo- 



454 Scientific Intelligence. 

propionic acid was regenerated. On the question of its rational 
constitution, Wislicenus remarks: that as there can exist only 
two monobasic and diatomic acids C,H,O, containing the group 
COOH, and these two are known, being respectively ethylene and 
ethylidene-lactic acids, it follows that hydracrylic acid, differing 
as it does from both of these, must contain a different grouping. 
He therefore maintains that the carboxyl group COOH, is not the 
only one which can give an acid character to a molecule ; but that 

the group C,O0OH or better O<t, oH 2% only may do so, 

but actually does so in the case of hydracrylic acid. Of the three 
f : 
ormulas possible upon this hypothesis, 

CH, CH,0H CH,OH 
C—OH : C-OH 

°<6_on O<GHOH O<tu, 
the author rejects the first because the acid does not give the 
iodoform reaction and cannot therefore contain a methyl group; 

and the third because it would lead to an improbable formula for 

acrylic acid. The second formula being accepted, the following 
formulas are derived for the bodies related to hydracrylic acid : 

CH,I CH,OH CH, OH 
C 6—OH ¢HOH 

oO n 1 1 Soo °<cHou (H,OH 
8 iodopropionic acid, G)yceric acid. Glycerin. 

CH, CH, CH, 

y C CH 
O O 
én on, ie is H,OH. 
Acrylic acid. Acrolein. Allyl alcohol. 

The author reserves to a subsequent paper the results of the in- 

vestigation of the other constituent of the sarco-lactic acid.— Am. 

Ch. Pharm., clxvi, 8, Jan., 1873.—Bull. Soe. Ch., Ul, xx, 22, 
July @: F. B. 

- On the Synthesis of a new Propionic acid.—BERTHELOT 

showed several years ago that potassium hydrate absorbed car- 

bonous oxide readily, producing potassium formate thus: 
KOH+CO=CHO OK. 

If now the alkali-aleoholates be employed, he conceived that 

the acids of the fatty series might be formed thus : 

C.H,.,, O0K+-Co= ; Cart, 

tion water in the least trace, precipitates barium hydrate—Wwas 
substituted. It slowly absorbed carbonous oxide, 8 ¢.c. of solu- 
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tion containing 1°5 grams barium oxide, absorbing 60 c.c. of the 
gas in 27 days, the resulting barium salt being soluble in the 
aleohol. Its analysis is peculiarly difficult, since it is destroyed 
by the least trace of water. he results gave the formula 
C,H,Ba’O,. Hence the new body is isomeric with barium pro- 
pionate, from which it is easily distinguished by its decomposition 
into alcohol and barium formate by the action of the water 

distinguished from these by being decomposed by water into al- 

cohol and formic acid.—Ann. Chem. Phys., 1V, xxx, 139, Sept., 
1873, 3 

oe 
5S ? i 

icteric urine and subsequently in normal urine. The urme 1s 

evaporated to a syrup, extracted while still warm copiously with 

absolute alcohol, filtered, the alcohol distilled off, the residue acid- 

leads to the formula C,H,N.,0. It forms salts with acids, forms 

sarcolactic acid when treated with nitrous acid, and evolves ethyl- 

i d ammonia when boiled with barium hydrate. Hence, 

the author proposes for it the rational formula : 

NH,---CO---C, H,---NHg. 

— Ber, Berl. Chem. Ges., vi, 883, July, 1873. G. F. B. 

n the Passage of gases through Colloid membranes of 

gin—M. A. Bartustemy performed the following 

reduced, on fading during { 

of a pellicle endued with elasticity and representing almost noth- 
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ing but the cuticular layers. It was these colloid membranes which 
served to repeat Graham’s experiment. Except in a few modifica- 
tions of detail, he followed strictly the course of that illustrious 
physicist. 

First, to ascertain by the dialysis of air alone that the membrane 
is intact, presenting no rents, three experiments were made on the 
16th, 17th and 18th of March. They gave the following results at 
the end of six hours :— 

16th. Yith. sth. 
Vol. of gas collected, 5°2cm % 5°5cm # 7-0 em$ 
Vol. of O absorbed by 9 a3 « a9 «& 

pyrogallate of potash, 
Proportion of oxygen, 30° 41% 1% 

tl itions of externa 
cially of moisture, the conclusion may be drawn that oxygen passes 

1 
In four experiments made with different membranes, he obtained 

the following results :— 
ist. 2d. 3d. 4th. 

CO? 1 1 1» s 
N 155 13" 40™ 152 30™ 14° 
O 6» h 99m yh 5h 40™ 

The experiments made under conditions of pressure, tempera- 
ture, and moisture, which doubtless were not identical, yet agree 
sufficiently well with those of Graham, and allow us to conclude 
that the natural colloid surfaces of vegetables have for carbonic 
acid an admissive power which is thirteen to fifteen times as great 
as that of nitrogen, and six or seven times that of oxygen. : 

Some days after he repeated the experiment with carbonic acid, 
perfectly dry, and found for its velocity compared with nitrogen 
numbers varying from nine to eleven; it seems then that dry car- 
bonic acid passes less rapidly than when moist. i 

Replacing the vegetable film by caoutchouc, he obtained a sim- 
Uar result, The difference in the case of dry oxygen and nitrogen 
Is less marked. , 
#te remarks, in conclusion, that these experiments prove the di- 

alysis of carbonic acid through the cuticle of leaves, just as much 
as those of Dutrochet on membranes and aqueous solutions prove 
endosmose by cellules, or the experiments on absorption made 
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M. Dehérain with porous vessels, to which the academy accorded 
one of its highest rewards. In a word the cuticular respiration 

a decomposing power greater than that of the lower surface 

covered with these minute apertures.— Comptus Rendus, 1xxvii, 

427, August, 1873. ° B. 0; P. 

8. Relation between the atomic weight, the specific gravity and 

the hardiness of the metallic elements.—M. 8. Bortone was led on 

theoretical grounds to admit that the natural measure of the hard- 

ness of any metallic element was the s ecifie gravity divided by 

the atomic weight ; and this conclusion seems verified by experl- 

ment. Taking as a measure of the hardness, the time required by 

a steel plunger with a uniform rotary motio 
metal to a certain depth, he found numbers, as the following table 

shows, which differ from theory only by amounts comparable with 

the errors of observation: 
Spec. Grav. Atomic Wt. Cale. Expt. 

Manganese - - - ---- 8°01 55:0 1457 1456 

obalti: hi 5 aS 58'8 "1446 "1450 

Niekel 8°28 58°8 ‘1408 1410 

teh Se Sa 56'0 1375 1375 

Chinger 20. co 2, 8°66 63°4 1364 1360 

Palladium __-.---- 11°8 106°6 1107 1200 

Platinum _...---- 21°5 197°4 -1090 1107 

MMe 4g So ee 0 65°2 1077 1077 

Pada oss Coe Ea 72°8 74°0 09838 “0984 

Bes pte ce ep 19°3 197°0 “0980 0979 

Rilwer oe oe 10°4 108°0 0963 0990 

Aluminum .-.-. --- 2°25 274 0821 0821 

Cadmiom oo 30 ioe 6 112°0 “0768 0760 

Magnesium .-. ---- 1°74 24°0 0726 0726 

Ma 118°0 0619 0651 

Thalliaia oc 68 11°86 204°2 0574 0565 

ee Para Pape 11°38 207°0 0550 0570 

oa ee 328 0°93 23°3 “0401 0400 

Caliitin 6 1°58 4 0394 0405 

Potassium ..----- 0°86 39°1 0221 0230 

Diamonds 6c 42. 12-0 2917 3010 

20. 
Cc. Pe 

of Cyclones and Rain fall in connecti
on with 

e recent meeting of the British 

1847 to 1873, 237 such storms are 
showa marked preponderance during t 
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ber of sun-spots. Three such maxima occurred in 1849, 1860 and 
1872, and regarding each as extending over three years, the num- 
ber of cyclones is 26, 39 and 36, while in the corresponding minima 
of 1856 and 1867, the number is only 13 and 21. 24 hurricanes 
were also recorded in Mauritius between 1731 and 1850, of which 

17 occurred during maxima, and seven only during minima sun- 
spot periods. 

The examination of 93 tables of rainfall renders probable a sim- 
ilar periodicity in this respect also.— Nature, Oct. 9th. E. c. P 

protect the subjacent layers. 
A couple thus prepared, with sheets of lead half a meter square, 

after being charged with two Bunsen cells, will heat to redness 
or twenty minutes a platinum wire half a millimeter in diameter 
and a wire a fifth of a millimeter in diameter for an hour, without 
any communication with the primary source, and even forty-eight 
hours after it has been charged. 

will heat a platinum wire so that a gas burner may be lit a hun- 
dred times without rech rging, and with a larger battery three or 
four thousand consecutive illuminations have been obtained. y 
may also be associated with electric bells so as to work with the 
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same battery. Even more, if the primary current is too feeble to 
ring them, the secondary battery can by its accumulated work 
cause them to sound for a short time, thus forming a sort of ¢lec- 

influence of the secondary couple and begins to revolve iv the 
same direction in which it was turned to charge the battery. This 
result, which is precisely the opposite of what we should at first 
expect, is simply explained as follows. When the Gramme machine 
is turned, it generates a current in a certain direction. If now a 

er 
Sepiey Taynor, M.A., late Fellow of Trinity College, Cambridge. 
London: Macmillan & Co. 1873, pp. xii, 219, 8vo.—As the au- 
thor states in his preface, this treatise, “ portions of which have 

In thus endeavoring to remove the difficulties which non-mathe- 

matical readers find in attempting to follow and comprehend the 

expositions of the complicated phenomena of sound and music, the 

simple vibratory motions, or from several such combined ; thence 

original. The most unscientific reader cannot fail to be attracted 

by so simple and clear a presentation of an interesting subject, 

while the skilled acoustician may derive from 1t many valuable 

i A WO 
hints and suggestions, 
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12. Objections to the views of Mr. Moon on the measure of 
work ; R. J. Apcocx. (Editorial Correspondence.)—In the 

engineers, and in modern school text books,—for instance Profes- 
sor Bartlett’s Mechanics, Prof. Moseley’s Engineering and Archi- 

tecture,—which objections unanswered in your Journal might 
retard the advancement of science. 

e time depends up 
the mass moved and upon its initial velocity, in the case of free 
motion, and may have any values. : 

Paragraphs (2) and (3) are correct, except that he calls V a 
variable quantity, after having assumed it as one of the arbitrary 

constants. (4) is objectionable for using the term work in a sense 
fferent from the received one, and for affirming that the reason- 

ableness of a conclusion would be difficult to establish after having 
just given the proof of it. 

straight or curved, and what- 
ever be the time of motion,—there can be no valid objection. 

, when understood, is merely an 
example of the application of the principle. 

Lenox, Warren County, Illinois, October 18th, 1873. 
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not @ reprint, as was then supposed. The present issue, by Mr. Lea 

of Philadelphia, is an American reprint of the same English edi- 

tion, and so far as we have compared the two there is no verba 

IL GroLoey anp Narurat History. 

1. Contributions from the Laboratory of the University of 

ia. No. 1. Pennsylva Corundum, its alterations and associa ed 

minerals ; A, GE 6 8v From the Proceedings 

and relation of the chrysolite of the region, and shows that it 1s true 

chrysolite, and not a hydrous mineral allied to villarsite, as made 

out by Prof. C. U. Shepard ; and that it is only sometimes hydrous 

i y himself of spinel, 

site and lesleyite, paragonite, jefferisite. chlorite of
 different kinds, 

attersonite (shown to be near thuringite), chloritoid, margarite, 

esides descriptions and analyses of the new chlorite-like mine- 

rals kerrite, maconite, willeowite and the margarite-like species 

- Hunt’ at ; j 

beauxite), gibbsite (probably), opal, zoisite, tourmaline (in all 

probability), jidrolite, cyanite, damourite, staurolite (probably), 

pyrophyllite, ephesite and lesleyite (which are shown to be mix- 

tures containing a large percentage of free corundum, confirming 

Prof, Brush’s results), paragonite, euphyllite, jeferisite, chlorite, 

pattersonite, chloritoid, margarite, lazulite. Dr. Genth concludes 

as follows : 



462 Scientific Intelligence. 

That at the great period when the chromiferous chrysolite beds 
(in part subsequently altered into serpentine, etc.) were deposited, 
a large quantity of alumina was separated which formed beds of 
corundum$ 

That this corundum has subsequently been acted upon and 
thus been changed into various minerals, such as spinel, fibrolite, 

eyanite, and perhaps into some varieties of feldspar, also into 
tourmaline, damourite, chlorite and margarite ; 

That a part of the products of the alteration of corundum 
still exists in the form of large beds of mica—(damourite) and 
chlorite—slates or schists ; 

hat another part has been further altered and converted into 
other minerals and rocks, such as pyrophyllite, paragonite, beaux- 
ite, lazulite, ete. 

2. (1) Geological Survey of Illinois, A, H. Worthen, Director. 
Volume V, Geology and Paleontology: Geology by A. H. Wor- 
THEN and James Suaw; Paleontology by F. B. Mme« and A. H. 
Worrnen. 619 pp. large 8vo, with 32 lithographic plates. Spring- 
field (Illinois), 1873. 

(2) Report of the Geological Survey of Ohio. Part IL of Volume 
I, Paleontology. Descriptions of Invertebrate Fossils of the Silu- 
rian and Devonian Systems, by F. B. Merk. Descriptions of 
Fossil Plants and Fossil Fishes, by J. S. Newperry. 402 pp. 
large 8vo. Columbus, 1873. 

These two volumes will be welcomed by the geologists of the 

and of thorough knowledge of the subject, as well as of artistic 
<= 

many important facts are given respecting the lead mines, the 
various rock formations, the drift, building material, soil, prairies, 

Ossi carbo ou 

adding largely to the number illustrated in the earlier volumes ; 
also several Paleechinoids and Star fishes, and many M 
The fidelity and science of Mr. Meek appear in all parts of 
the paleontology. : 

The General Geology of the State of Ohio having been described, 
the volume now issued is devoted to the Paleontology of the State, 
which subject is here only commenced. The State is especially 
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e 
mense amount of good work in American Paleontology, here 
describes from the Cincinnati group 33 species of Crinoids, nearly 

Y, 

all new, and 7 of star fishes (genera Stenaster and Protaster), be- 

and several Trilobites; and also Mollusks and Trilobites of the 

Devonian. The species are all finely figured from drawings mostly 
by Mr. W. H. Holmes. Next follows the section by Prof. New- 

on coal plants. A valuable review of the classification and dis- 

tribution of American Paleozoic fishes is first given. i 

me. 
3. United States Geological Survey of the Territories, F 

Haypen, Geologist in charge. hot We h 

received an interesting selection from the photographic views 

taken by Prof. Hayden’s Survey in Colorado this summer, and 

hasten to lay before the readers of the Journal some account of 

self so early, Their views of the peak, however, and of the beauti- 
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visiting on their way Chicago Lake, Bear Creek, the Platte Cafion, 

and the remarkable tracts of fantastically worn sandstone known 

thence to Denver and breaking up on the 5th of September. Pan- 

oramic views were taken from La Plata Mt. in the National Range, 

and from Whiterock Mt. in the Elk group. 

plates, and the rest the large 9X14 inch plates. They fairly cover 

the region traversed, in its various aspects. he interests of 

ters and deep gorges are on every hand, they are not precisely 
picturesque, in the proper sense; they are not manageable into 

se who have seen both, give the preference we 

pressive than ranges where lines of peaks and crests of immense 

but equal altitude ascend from bases already at 7 to 10 thousand 

feet; there are few summits in Colorado which are lifted more 

than 6000 feet above their immediate surroundings. The barren- 

ness of these mountains, too, as regards both white snow an 

green vegetation, in the mass, detracts from their effectiveness. 

Almost everywhere, the snow lies in summer only in lines and 

patches, which, though of no small absolute dimensions, are petty 

as compared with the great mountain masses. e only marked 

exception, this summer (when the snow was much less, to be sure, 

than the average), was the eastern amphitheater of one of the. 

great peaks of the Elk Mts., where there is an unbrok ahp 

full mile wide, and covering half a mile of downward slope. This 

does not appear among the views taken; the survey were able to 
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approach the mountain only from the rear. Even here, of course, 

high slopes of these mountains, as. of the Alps; the combined 

beauty and grandeur of the Swiss ice-rivers is altogether wanting. 
At the same time, the evidences of former glacial action on an im- 
mense’ scale are abundant and striking, and views of them are 

among the most valuable of Mr. Jackson’s pictures. There is, for 

tains behind ; even the narrow bar that separates them Is but a 

terminal moraine, dropped across their basin by a peak of the 

of 80 miles. With the Elk Mts. the case is very different ; and 

some of their striking and peculiar features are brought clearly 

i They have a wonderful variety of coloring 

also, which unhappily photography is unable to reproduce. From 

the top of Italian Mt., for example (so named from its presenting 

numberless peaks of sandstone about it, the strata Eber 2038 6 

i in t of re ion, and in two shades f red, a 

ker, the latter a rich maroon color. There are 
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few more beautiful scenes than the Grand Teocalli, as seen from 
the mouth of the short valley (some three miles long, and a mile 
broad between high walls) which leads from it down to the East 

_ River: a vast pyramid, 2,700 feet high, of most regular form, in 
bare steps and courses of maroon red at the summit, and with the 
same color, blushing, as it were, with a most peculiar effect, 

through the thin grassy covering of its lawn slopes. 
Besides these grander views, illustrative of the geography and 

geology of the region, there is the usual proportion, in the usual 
variety, of minor items of scenery, such as waterfalls, lakes, na- 
tural bridges, bits of ravine, and strange rock forms, Con- 
spicuous among these last are the almost incredible shapes of 
eroded sandstone columns in Monument Park. Ww 

4, Synopsis of New Vertebrata from the Tertiary of Colorado, 
t, D. Copr. Ex- 

vey of the Territories, F. V. Hayden, U. S. Geologist in charge ; 
dated Washington, October, 1873. [Received at New Haven 
about October 15th.] 19 pp. 8vo.—These few pages, from the 
forthcoming Report of Dr. eylen are to a large extent a list of 
the species of vertebrates made out from the collections of the 

5. Precious Opal from a new Mexican loculity.—Signor D. 
Mariano Barcema, Secretary of the “Sociedad Mexicana de Ilis- 

with brilliant green points, or like a most delicate mosaic, as 
Signor Barcema expresses it, of fire-red and metallic emerald. 

opalescence, is of remarkable beauty. One variety of the precious 

oe gives violet reflections ; it another emerald with dark 
tramarine, 
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6. Movements of the Glands of Drosera; by A. W. BENNETT. 
A paper read at the Bradford meeting of the British Associa- 

us, the leaves do much mor a 

that. As well in D. rotundifolia as in D. longifolia, the end of 
the leaf folds over upon the base, or nearly, like a shut hand, thus 

fairly enclosing the captive. Plants showing this daily were grow- 
ing, in wet moss, in our class-rooms through the summer. When 
we published Mrs. Treat’s account of this infolding of the leaf, in 

is Journal, in November, 1871, and afterward in How Plants 
Behave, the discovery was thought to be new. But we find that 
the infolding of the leaf, as well as the intrusion of the glands, was 
discovered by Roth in 1779, and published by him in his Beytrige 

50-66 

t 

In the report of Mr. Bennett’s communication, given in 

Trimen’s Journal of Botany, and elsewhere, no allusion is made to 

the history and record of all these discoveries. But as Dr. Sander- 

son, in a succeeding communication, re erred to this last point as 

one which had been clearly made out by Mr. Darwin, It 1s as well 

in the same man- 

ner; but to a particle of chalk or wood they remain nearly in- 

different.” (How Plants Behave, p. 44.) : 

We have for several years been urging Mr. Darwin to publish 

the results of these and other (some of them still more curious) 

observations and experiments upon Drosera and Dionew, A. G._ 

. Fly-catehing in Sarracenia.—Referring to our note on this 

topic in the August number, p. 149, we have, first, an oversight 

to correct, For “ Mr. Hill of North Carolina,” read Mr. B. F. 

Grady, Jr., of Clinton, North Carolina. Our correspondent in- 
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forms us that he published an account of his observations three 
years ago in the Carolina Farmer, published at Mabe See! and 
that this was copied into a Mtoneneniery peat a) paper, but h 
is not aware that it attracted further attention. The au thos of 
the ph ie referred to, in the English erunilant SH of Le Maout 
and Decaisn Shae oes not remember his authority for the 
statement steal e. In a recent letter, Mr. Brady gives an 
account of observations repeated last summer upon the pitchers of 
Sarracenia flava. “'These, brought into the house, and kept fresh 

the immersion of the base in water, showed ‘the saccharine 

junction of the lid with the rim. .... Many flies settled on the 
lids and feasted on the saccharine narcotic. Evident signs of 
intoxication were manifested in each case, by their breaking loose 
fst before tumbling into the gulfs 

Sarracenia Drummondii is the species which most closely re- 
sembles S flava in the shape and structure of the pitcher. We 
now learn from a letter addressed by Dr. Chapman to Mr. Canby, 
that the former is well aware of a similar excretion in that species. 

“On the inside of the hood,” he writes, “ above its junction with 
the tube, there is a very faintly sweetish secretion; scarcely per- 
ceptible to the taste, which is very attractive to insects; and, a I 

do not detect any of this within the tube, I wonder how it hap- 
pens that so many insects are ap hig e since they could easily 
y away from the open hood.” Mr. Brady’s observations are here 

to the point; but wider confirmation is desirable, especially as to 
the narcotic character of the secretion, which jneeds abundant 
evidence. And the other species should now be scrutinized. 

A. 
Engelmann ; dec on the Genus Yueca. Extr. from Trans. 

Acindemy of Scien e of St. Louis, vol. iii. April, 1873.—This 

oo <a ot = g up one subject at a time, and investigating it as 
thoroughly as possible. In this way he has mastered, in turn, our 
Cuscute (upon which his earliest essay was published in this 
Journal, thirty-one years ago, and his latest was a full monograph 
of all the known species throughout the world), our Cactacee, a 

speak 0 Mistletoes, Euphorbias, Junci, Callitriches, etc., not to 
several other genera or groups, or taking account of his sedulous 

Jere. No we look to this as the close of the series, but 

rather see before him “fresh fields and pastures new,” and wish 
for him more time to expatiate in hem. on the principle, “ to 
him that hath shall be given,” he well deserves it, as having 
accomplished far more in these rescued moments than others who 

could mainly devote their days as well as nights to scientific work. 
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restricted. 
The true anthesis, as is now shown, is nocturnal, the flowers 

remaining half closed during the day. The anthers, with com- 

paratively large and few grains of glutinous pollen, open rather 

earlier than the flower. The tips of the style, which were natu- 

rally taken for stigmas, are now shown to be functionless, the 

tube, which extends downward nearly to the f the ovary 

an communicates directly with them. $s soon as it 

became evident that fertilization must depend t octurnal 

the investigation. The t has been given to the 

scientific world in his interesting memoir on Pronu yuccasella, 

at the meeting of the American Association 

publi , as a sequel to Dr. Engelmann’s monograph, in the 

the Saponaria root. It is curious to learn that the 

negroes of the coast of South Carolina repeatedly destroyed Dr. 

Mellichamp’s carefully observed oe of Yuceas, in order to 

obtain the saponaceous rootstock.” In Colorado Territory we 

found that Yucca angustifolia is as generally called “ Soap-plant, 

as is the Chlorogalum in California. ; 

While the nature of the fruit, whether capsular or baceate, is a 

ili rally, Yueca has both kinds ; 
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must replace that of Y. Treculiana of Carriére, the latter being 
a name published without character, in 1858, the former described 
and figured in 1860, in the Botanical Magazine. The prince of 
Yuccas must be Vacca baccuta, which, in its variety australis, 

in diameter, with ten or a dozen branches,” or sometimes reaches 
to even fifty feet of elevation, according to the late Dr. Gregg, 
although the most an ern form o it is almost stemless. Its 
pulpy fruits are “savory, like dates,” are eaten fresh by both 
aa and Indians, ay are cured by the latter for winter provi- 

They also make a stew of ‘the flower-buds and flowe rs, 
whigh Dr. Palmer found to be pleasant and iouHaneHe: The seeds 
are said to be actively purgative. The fibers of the leaves are 
used for cordage, the trunks for palings, or are riven into slabs 
sige covering of huts, and the tender top of the stem is roasted 
an ten 

Professor Riley’s curious paper upon the mutual relations of 
Yuecas with Pronuba, a Tineideous moth that does the wee of 
paltinaton, will be read with interest. 

some ribiibhs ble Forms of Animal Life from the Grdihe 
Deeps off the Norwegian os partly from posthuanorts manu- 
Crt of the late Profess r Dr. Michael Sars; by GEORGE 

. nov.); of Ce Monkees Dentaliu ile, Triopa incisa, 
Gonitolis typica ; of Annelida, Uinbetlisytlis Fascia (gen. nov.), 
Paramphinome pulchella (gen. ead ) nthozoa, Mopsea 
borealis, Fungicyathus ragilis oe LANE f Spo ongi, Tricho- 

stem 
nov.), Hyalonema longissimum. 

t named species has ‘been found during the two past 
summers on our own coast, at moderate depths (see el 440), and 
Cladorhiza abyssicola was dre ged in the deeper parts of the 
Gulf of St. Pawrecs last year, by Mr. Whiteaves, who sent me a 
specimen for pe ghey agreeing in size and form ek the 

enus tinder t e of Chor se beasts (op. cit. pp. 187, 188, 

ofa 36), though he ated (p. 49) that he had Pagunnined the types 
Sars’ spec 

* Depths of the beg hy ©. Wyville Thomson, 1873, - 112. The species figured 
oe Thomson (p. 1 45) as Chondrocladia virgata is stouter and less branches 

n 0. poe ate is probably a distinct pat It should, therefore, be 
called Cladorhiza virgata 
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b 
G. O. Sars.—This paper contains a complete list of the Norwegian 

droids, with their geographical and bathymetrical distribution ; : 
Qu is) co 2] eo) 3 'S e i ° 5 mn i] =} th lard i>) i?) =} i} 

whic 
new species described are several that we have recently dredged 

on the New England coast. Of these the Halecium gorgonoide 

of Sars (p. 24, plate rv, figs 5-15) appears to be identical with 

H. robustum, described by us in December, 1872 (this Journal, 

vol. v, p. 9). ‘ 

The Acaulis primarius Stimpson is well figured (plate v, figs. 

14-20), and is represented as having a small and short but distinct 
i al years ago*— 

but in our specimens, from the Bay of Fundy, the stem is longer 

and very slender. A. B. Vs 

IIL MIscELLANEOUS SCIENTIFIC INTELLIGENCE. 

lL. On the Eurthquake of October, 1871, and on @ swari 0, 

Locusts at Cordoba. Letter from Dr. B. A. Goux, to the Edit- 
? 

servatory at Santiago, the moment of first shock is reported as 2" 

e. And 
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approach, I estimated that none of the swarm passed within less 

than three or four miles of us. The insects were evidently trans- 

¥ 
They continued to pass in apparently undiminished number until 
the daylight failed. Meanwhile the stragglers, which had visited 
us in such profusion, disappeared; and the next day single speci- 
mens could with difficulty be found. : 

On the Ist of September the phenomenon was repeated, the in- 
sects returning from the south borne on a wind which moved at 5 
or 6 miles an hour. They were descried at a distance of certainly 
not less than a dozen miles, moving directly upon us; but the wind 
hauled from 8, to 8.E. an hour later and saved us. The change of 
direction was very manifest, and the effect of the change of wind 
could be seen as it successively reached the different parts of the 
long procession. The Sierra, which extends N. and 8. immediately 

west of Cordoba, the foothills rising at the distance of about 
miles, barred their westward progress, and the train passed between 

us and the Sierra for many hours. I was able to fix the height of 
the swarm by sighting against the peaks, and ascertaining on the 
following day the distance at which they had passed. The alti- 

seven miles, possibly less; the whole environed by a penumbra of 
copious stragglers. Yesterday and the day before, the nort wind 

brought them back again for some hours of each day, but to-day 
the wind has returned to the south, and since I began this page 

they have come upon us in full force, literally darkening the sun, 
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and at this moment of writing there is probably not a square inch 
of our grounds unoccupied by them. The sunlight on the floors 

e 

= 

rks on the chemical analyses of samples of soil from 
x a T 

Thomson, that the red soil, which occurs on some parts of the 
island, and contains very little lime, is a result of the solution and 

removal of the carbonate of lime of the coral rock and the conse- 

quent leaving behind of all insoluble matters which the seawater 

and organic sources may have contributed to it, with perhaps some 

extraneous additions. The average of the results of analyses of 

the red soil by Johnston and Manning afford organic substances, 
in 100 parts, 15°41, lime 5°95, magnesia 0°36, alumina 16°94, silica, 

ime. 
3. Report of the Director of the New York Meteorological 

Observatory, Department of Public Parks, City of New York, 

a Uh 
Ww 

ables, 
4, Munificent Gift to Science.— Lafayette College, at Easton, 

Pennsylvania, has recently received gifts from Mr. Ario ardee 

to the amount of nearly half a million of dollars. These gifts 

include a building for the scientific department, erected at an 

00. “Pardee Hall” was dedicated on the 21st 

. t . W. Raymond, 

President of the American Institute of Mining Engineers. 

hall has a front of 256 feet, and is built of Trenton brown stone, 

with trimmings of the light Ohio sandstone. It has laboratories 

for chemical, metallurgical, mineralogical, and other scientific 

urposes. 
‘ 

s a Rocky Mountain Observatory.—Mr. James Lick of Cali- 

fornia, it is reported, is about to make a second great gift to Science. 
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0,000, was exhibited at Vienna the past summer in the English 

department, having been extracted from about $5,000,000 plat- 

iniferous gold.— Address of Dr. R. W. Raymond before the Am. 
Inst. of Mining Engineers. 

7. Sulphur product of the World.—In 1871 the Italian (Sicilian) 
mines of sulphur produced. ..---------- .------- 6,860,000 cwt. 
The rest of the world in the same year produced._ 152,500 “ 

7,032,500 
Equal in gross tons tor._.-.---.------- ameter os Ee 351,625 

The quantity of sulphur produced from the roasting of pyrites 
is insignificant, this industry being occupied almost exclusively in 
the production of sulphuric acid.—Zéd. 

8, Report on the Fossil Plants of the Lower Carboniferous and 

Millstone Grit formations of Canada ; by J. W. Dawson. From 
the Reports of the Geological Survey of Canada. 48 pp. 8V 
with 10 plates.—This memoir extends greatly our knowledge of 

the Lower Carboniferous Flora. It also contains a list of the 

species of the Middle and Upper Coal Measures, and discusses the 

character of Sigillarioid and Lepidendroid stems. 

OBITUARY. 
Aveust Breirnavurt,—This venerable mineralogist died at 

Freiberg, Saxony, on the 22d of September, in the 83d year of his 
age 

prrate lessons to students in the Royal Saxon Mining Academy. 
[e was also at this time appointed Government Inspector of pre- 

cious stones, and Administrator of the Mineralien-Niederloge. In 

~ 

in 1826, on the resignation of 

vestigators in mineralogy in Europe, describing a very large num: 

ber of new species, and contributing a mass of observations of 
great value to science. He was the author of several mineralogical 

his 59th year. 
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