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Art. L.—Sir William Jackson Hooker. 

_ Sir Witt1am Jackson Hooker died at Kew, after a short 
illness, on the 12th of August last, in the eighty-first year of 

is age. | , 
Seldom, if ever before, has the death of a botanist been so 

The incidents of his life are soon told. He was born on the a 
6th of J uly, 1785, at Norwich, England, where his father,— 

ity _ The name Willi 
rts and godfather, 

ch he earl developed | for 3 

for omithology. But the 
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rare and curious Moss, Buxbaumia aphylla, which he took to his 
eminent townsman, Sir James Edward Smith, directed his atten- 
tion to Botany, and fixed the bent of his long and active life. 

e now made extensive botanical tours through the wildest parts 
of Scotland, the Hebrides and the Orkneys, which his lithe and 

athletic frame and great activity fitted him keenly to enjoy. 

Coming up to London he made the acquaintance of Sir Joseph 

Banks and of the botanists he had drawn around him, Dryander, 

time to revolutionize the island,—with which the disaster to the 

vessel he returned in wasin some way connected, we forget how. 

Not disheartened by these losses, he now turned from a polar to 

an equatorial region, and made extensive preparations for going 

to Ceylon, with Sir Robert Brownrigg, then appointed Governor. 

But the disturbances which broke out in that island, more serious 

than those which attended the close of his Iceland tour, again 

frustrated his endeavors. 
The strong disposition for travel and distant exploration, 

strated in his own case, came to fruit abundantly in the next 

generation, in the world-wide explorations of his son. He him- 

self made no more distant journey than to Switzerland, Italy, 

and France, in 1814, becoming personally acquainted with the 
principal botanists of the day, and laying the foundations of his 
wide correspondence and great botanical collections. In 1815 
he married the eldest daughter of the late Dawson Turner, of 
Yarmouth, and established his residence at Halesworth, in Suf- 
folk. The next year, in 1816, besides publishing some of the 
Musci and Hep of Humboldt and Bonpland’s collection, he 
brought to completion his first great botanical work, the British 

* 

tration. In 1828 he brought out, in conjunction with Dr. Tay- 
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Sir William Jackson Hooker. 3 

botanist, and one in which Hooker, with quick eye, skilled hand, 
and intuitive judgment, was not only to excel but to lay the 
foundation of high excellence in general descriptive botany. 
When arranging for a prolonged visit to Ceylon, it appears 

that he sold his landed property, and that his investment of the 
proceeds was unfortunate ; so that the demands of an increasing 
family and of his enlarging collections, for which he always lav- 
ishly provided, made it needful for him to seek some remunera+ 
tive scientific employment. Botanical instruction in Great Brit- 
ain was then, more than now, nearly restricted to medical classes ; 
the botanical chairs in the universities therefore mainly belonged 
to the medical faculty, and were filled by members of the pro- 

_fession. But, through the influence of Sir Joseph Banks, as is 
understood, the Regius Professorship of Botany in the Univer- 
sity of Glasgow was offered to Hooker, and was accepted by 
im. He removed to Glasgow in the year 1820, and assumed 

the duties of this position. Here, for twenty years—the most 
productive years of his life—he was not only the most active 
and conspicuous working botanist of his country and time, but 
one of the best and most zealous of teachers. The fixed salary 
was then only fifty pounds; and the class-fees at first scarcely ex- 
eded that sum. But his lecture-room was soon thronged with 

ardent and attached pupils, and the emoluments rose to a consider - 
able sum, enabling him to build up his unrivalled herbarium, to 
patronize explorers and collectors in almost every accessible 
region, and to carry on his numerous expensive publications, 
very few of which could be at all remunerative. 
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other botanist who could have come into competition with him 
in this respect. The office, moreover, was no pecuniary prize; 
the salary being only three hundred pounds a year (less, we 
lieve, than the retiring pension of his unscientific superannuated 
predecessor), “with two hundred pounds to enable him to rent 
such a house as should accommodate his herbarium and library, 
by this time of immense extent, and essential, we need not say, 
to the working of the establishment, whether in a scientific or 
economic he of view.” The salary, if we mistake not, has 
since been increased in some moderate proportion to the ep es 
responsibilities and cares of the vast concern; but, up t 
eath, so important an auxiliary as his ‘unrivalled ee ee 

and the greatest scientific attraction of the institution, was le 
to be supported (excepting some incidental aid) out of the Di- 

s. 
Such record as arate here a of Sir William Hook er as 

same time prepared to advance by degrees, he at once won the 
confidence of that branch of the government under which he 
worked..... To those in office abo im, he imparted much 
of the zeal and interest he himself felt, which was proved by 
constant visits to the gardens, resulting in invariable approval 

_ of what he was doing, and promises of aid for the future. An- 
, ‘other means at his disposal, and which he at once brought to 

We refer of course to Dr. Lindley; and now while revising the f of this 
——* the sad intelligence reaches oS that he also is ae vasbe t thik hia coetiacaet 

d remarkable man died, of apoplexy, on ricag first of November, at the 

mee is seg sat pide bale that Dr, Padley' s health became seriously impaired a 
two ago, and that his scienti tific its had to be given up, with slight hope that 

y could ever be rene epnleomepere ed the impression, however,— 

ffusi a knowledge - ‘itain, erally, Baar ccas mr be exe on lasting gratitude of 
other name will suggest to - tno with hi i j regrd; bt we eet ester shad which that may be added to an 
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bear on the work in hand, was his extensive foreign and colonial 
correspondence, including especially that with a large number 
of students whom he had imbued with a love of botany, and 
who were scattered over the most remote countries of the globe, 
and several of whom, indeed, remained in more or less active 

sisted of eleven acres, with a most imperfect and generally di- 
lapidated series of ten hot houses and conservatories. Most of 

exception of the great orangery (pow used as a museum for 
woods) and the large architectural house near the garden gates, 

Buckingham 
Palace, not one now remains. They have been replaced by 
twenty-five structures (in most cases of much larger dimensions) 
exclusive of the Palm-stove and the hitherto unfinished great 
conservatory in the pleasure grounds. 
_ “To describe the various improvements which have resulted 
m the present establishment,—including, as it does, a botanic 
garden of 75 acres, a pleasure-ground or arboretum of 270 acres, 
three museums, stored with many thousand specimens of ne 
table products, and a magnificent library and herbarium, the 
finest in Europe, placed in the late King of Hanover’s houseon 
one side of Kew Green and adjoining the gardens,— would 
‘ather be to give a history of the gardens than the life of their sie 

ee ee 
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ranged immediately for their publication, drew up the letter- 
em and so brought out, between 1838 and 1842, the well- 
nown work entitled ‘‘Genera Filicum, or Illustrations of the 

Ferns and other allied Genera.’ His large quarto, “ Filices 
Exotice, in Colored Figures and Descriptions of Exotic Ferns, 
chiefly of such as are cultivated in the Royal Gardens of Kew,” 

in Scotland, and who soon became “the most distinguished 
botanical artist in Europe.” ‘A second Century o rns” 
(imp. 8vo,) was published in 1860 and 1861, the First Century 
being the tenth and closing volume of the Icones Plantarum. — 

But the principal systematic work of these later years was his 
“ Species Filicum, being Descriptions of the known Ferns, ..... 
accompanied with numerous figures,” in 5 volumes, 8vo. The 
first volume of this work appeared in 1846, the last only a year 
and a half ago. 
The crowd of new Ferns and new knowledge which had accu- 

mulated in the interval of seventeen or eighteen years, demanded 
large revision and augmentation of the earlier volumes to bring 
them up to the level of the later ones. Moreover, a compendi- 
ous work on this favorite class of plants was much needed. 
Both objects might be well accomplished by a synopsis of 
known Ferns in a single volume, to be for our day what Swartz’s 
Synopsis Filicum was just sixty yearsago. To this Sir William 
Teainn upon the verge of fourscore, undauntedly turned, as 
soon as the last sheets of the Species Filicum passed from his 
hands, devoting to it the time that remained after attending to 
his administrative duties. Upon it he steadily labored, with 

- unabated zeal and with powers almost unimpaired, conscien- 
_ tiously diligent and constitutionally buoyant to the last. He had 
made no small progress in the work, and had carried the sheets 
of the initial number through the press, when an attack of dip- 
theria, then epidemic at Kew, suddenly closed his long, honored, 
and most useful life. | 

sppuintcns he gath- 
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importance, or of indifference to its general advancement. Far ® 
from monopolizing even the choicest botanical materials which 
large expenditure of time and toil and money brought into his 
hands, he delighted in setting other botanists to work upon 
whatever portion they wished to elaborate; not only imparting 
reely, even to comparatively young and untried men of promise 

the multitude of specimens a could distribute, and giving to all 
comers full access to his whole herbarium, but sending por- 

the different British colonies and possessions, scattered over 
every part of the world. Some of these (that of Hongkong and 
that of the British West Indies) are already completed; others 
] h and Son- 

_ tion with others is partly seen in the various nam 
Associated with his in authorship. This came in 

, of subjects over which his s 
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which must have contributed much to the breadth of his views 
and the sureness of his judgment. Invaluable as such extent of 
some is, in the present state and prospects of our science we 

n hardly expect to see again a botanist so widely and so well 
scicisinted both with eryptogamic and phanerogamic botany, or 
one agent of doing so much for the advancement and illsistra: 
tion o 

Our narrative of Sir William Hooker's scientific career and 
our estimate of his influence has, we trust, clearly, soot inci- 
dentally, informed our readers what manner of man he was. 
To the wide cirdle of botanists, in which he has long filled sO 

praise,”—it is superfluous to say that Sir William Hooker 
= of the most admirable of men, a model Christian Gentle 

E hers could really. be no question as to the succession to the 
charge of the great botanical paerpe at Kew. But we 
may add, for the information of many of o r readers, that the 
directorship vacated by Sir William’s death has been filled by. 
the appointment of his only surviving son, Dr. Joseph Dalton 
Hooker, whose well-established scientific fame and ability, no 
less than his lineage, may assure the continued equally successful 
administration of this most interesting and important — 

.G 

Arr. I IL—On a Boulder, and Glacial iares at Englewood, 
; Ndi; by Rey. W. B. Dw 

- tes rag ae he of the trap ridge known as the Palisades, 
in Bergen -, presents in many places an appearance 

suggestive of glacial erosion ; but on account of the ease with 
which the trap disintegrates, whether exposed to the air, or toa — 
covering of moist eart th, it has heretofore been difficult to find a 
surface where the polishing and grooving are sufficiently plain 
to warrant a — conclusion. Such a locality has however — wale ; 
been recently obse 
A large bilder, called “Sampson’s Rock,” at Englewood, 

ne N. Ju, has lon ng been an re of i pei ae the pie of — 

ee visited the phe and we soon discovered dak this imposing 
er pres ee ae 

movedient hie placed it there. 

se Ei lh ei era Ath ER es ee a Smee ne RN“ % 
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The locality is situated on the top of the Palisades, about 100 
rods from the brow of the precipice that faces the Hudson 
river, and about 450 feet above the level of the river. It is on 
the premises of Francis Howland, Esq., fifty rods to the rear 
of the residence of Mr. Wm. B. Dana; and as its proprietor is a 
man of much public spirit, we may feel assured that it will be 
carefully preserved. ‘The monument with its inscriptions has a 
vastly greater antiquity than those of Assyria or Egypt. 

e boulder rests upon the trap rock. It consists of coarse 
red sandstone, and is from the triassico-jurassic formation 
which the trap-dike of the Palisades intersects. This sandstone 
1s the surface rock for a large extent of country to the west and 
north. In the latter direction it extends thirty miles to Stony 
Point, and this is therefore about the extreme distance which, 
judging from the present limits of the formation, can be assigned 
for the passage of the boulder. 

The general level of the sandstone in the vicinity is from one , 
to two hundred feet below the summit oftthe trap, and none of 
the sandstone is in position within a mile and a half of the 
ocality 
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Art. ITI.—On a Subsidence of land at Coxsackie, N. Y.; by Rev. 
W. B. Dwicur. 

An occurrence of this kind hae come long my obse 
tion in 1863, (and in a subsequent visit 4 the locality in 1864,) 
which is of remarkable extent, and which combines, besides 
many other interesting features, the double effect of depression 
and of elevation, I think it desirable to put an account of it 
upon record. 
the loc locality is upon the farm of Mr. Casper ecg four 

miles north of the village of ig pee N. Y., and two miles 
west of the Hudson river.’ ost-tertiary terrace ot ae a 
width of about three miles, on its extreme western limit at 
the base of a bold ridge of Helderberg limestones, from which 
line its surface continues quite level and unbroken toward the 
oth till, at the distance of one mile from the hills, it reaches the 

e which is the scene of this movement. Here a creek has 
a a ravine or valley of a considerable size, cutting 
through the terrace, which stands at the same level on both sides 
of the valley. The banks thus formed are by no means steep, 
but gradual ‘declivities ; the terrace ae ed was © atens 75 feet above 
the bed of the ereek previous us to the disturbance. bia general 
course of the creek and valley at this point is N. 45° E; buta 
little below, and just at the termination of the slide. the course 
is north; the stream was eight feet wide, and six feet deep. 

the terrace consists superficially of light-colored clay soil, 
mixed with sand and stones. Underneath this there is a thick 
stratum of ot gray ao quite oe consolidated into well- 
defined horizontal laminze of roc k, very soft and porous, very 
f ~ and free fom grit, but containing a sete amount of 
lime. These solidated lamin do n t appear except where 
tk here has i ‘ recent excavation, as exposure soon destr roys 
their structure; about fifty feet of these layers could be made out 

not able toascertain. Below these light-colored layers is a de- 
: - of blue clay, everywhere quite distinct from the other, as 
stated by the New York State Reports: “these clays are almost 

formly aimee the blue lying below the other; es line 
th pleasure, my indebtedness to Mr. 

ee ee 

at the fracture of the slide; how much greater their depth, ] was 

et ee ac a rit er Simin: r. Casper Fla th, the __ @wner of the property upon which t ence took lace, for dial asciat foe cd ale a Whitbeck o {Coxsackie fo ani nate sone 
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of junction is very distinctly marked.” (N. Y. State Geol. Rep. 
Ist Dist., p.128.) This blue clay is also of very fine quality, 
and valuable for pottery : it contains more lime than the other, 
effervescing freely with acids, There is no appearance in this 
blue clay of consolidation into compact lamin, but there is evi- 
dence that it is brought into a semi-liquid condition by the pres- 
ence of water much more easily and thoroughly than the gray 
clay above. In the normal condition of the valley, the blue clay 
was not visible, being covered, even at the lowest points, by its 
lighter-colored associate. 

e terrace-level is cleared and tilled; the whole of the slope 
of the valley or ravine is, however, timbered with forest trees. 

n the morning of March 16th, 1861, Mr. Flansburgh, on 
visiting this part of his farm, to his utter amazement found his 
geography of the locality entirely at fault; a precipice, and a 
yawning gulf took the place of his wooded hill-slope ; his slop- 
Ing ground was nearly level, and his level sloping; a grove of 
fine trees stood waist-deep in a new pond of water, while the 
bed of his creek stood aloft high and dry; his trees were point- 
Ing in every imaginable direction, looking as if they had passed 
a hard night. 

~ The movement took place between 5 p.M., of the 15th, and 9 
A. M., of the 16th. There is no evidence that it attracted the 

end to ¢ e upper edge, of 
_ about one-third of the whole width of the detached mass. The 

_ Portion west of this line, consisting of the brow of the hill, 
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its whole extent, but most deeply at its western edge, whi 
rested at a depth of 40 feet below its former position at the ter- 
race level; it probably moved also a few feet to the eastward. 

other fragment also sunk considerably at its thicker end, 
thus bringing its surface nearer to a level; but it had also a de- 
cided sliding movement toward the creek, for the distance of 
from a foot or two at the southern, to 42 feet at the northern 
end. This measurement was obtained by ascertaining the varia- 

tion of a line of stakes, trees and other landmarks, from the 
original line which was known. 

he effect of this double movement upon the ground at the 
creek was extraordinary ; the whole bed of the stream, together 
with a portion of its borders, was lifted bodily, and left at the 

of a long and nearly continuous mound. is mound is 
from 75 to 150 feet wide at the base, and in most places 30 feet 
high, thus becoming the highest ground on the eastern section 
of the slide. 

the higher part of the slope, at once sunk, partially throughout 
ich 

the northern—there are numerous intersecting fissures, varying 
in depth; making 

ice 

eet, carrying 
and holding it ina 
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rection, as shown from the fact, 1st, that the fracture is a sharp, 
perpendicular well defined line, and not the ragged, irregular 
sloping line usually seen where the soil has been simply drawn 
down a declivity ; 2nd, that immediately after the fracture, the 
thickest and heaviest portion did sink and forced the blue clay 

fore it, outward, and upward, at the lower levels; its own 
lateral motion being ver ; 
The following section will further illustrate the action : 

rn ceectemnniatsatdes Sey 
F ae 

he eastern fragment, in addition to sinking considerably, slid 
forty-two feet toward the creek; i d lat- 

The whole movement orm therefore to be best explained ae : ad 

Heaing fo right itself from a position of very unstable 
10Ti0 + f : a e 

Although many changes have since taken place. a i 3 a 

I appearance, much yet remains that is characterist 
onderful—enough to repay amply the trouble of a visit. 
ewoed, W.J., Nov. 1th, GR 
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Arr. IV.—On the Crystalline Nature of og of ’ by Cuarues M. 
WETHERILL, Ph.D., 

THE usual explanation given for the different appearance of 
etchings by hydrofluoric acid in the gaseous and in the liquid 
state, is that by employing gas, the products of decomposition 
of the glass remain in the corroded cavities cominunicating a 
ground-glass appearance. This does not obtain by. the use of 
the liquid acid, since in this case the said products are removed 
from the cavities. 

n examination of this subject by the aid of the microscope 
at once showed that the ordinary explanation is erroneous. 
Ground glass is seen, under the microscope, to be covered with 
irregular cavities of ‘uniform size, which act by the dispersion of 
light to produce the characteristic appearance of glass in this 
condition. 
When glass is exposed to the vapor of hydrofluoric acid, the 

corrodent is deposited in the condition of minute globules, each 
of which attacks the surface to which it is attached. Articles of 
glass placed near the apparatus in which the gas is generated are 
thus coated with a delicate film of the vapor, and are etched, so 
that the microscope exhibits extremely minute and shallow cav- 
ities in which, after cleansing the surface by water, no trace o 
other substance than glass is perceptible. When the exposure 
to the acid fumes is more prolonged, the cavities are deeper and 
more irregular. A still greater irregularity is effected by a more 
lengthened action of oP es vapor; the acid acts more in- 
tensely upon the spots first attacked, and the holes are extended 
with ragged margins and deepened by the action. 
On the other hand, when the glass is immersed in liquid hy- 

drofluoric acid, or if a drop of the same be suffered to fall upon 
the plate, the whole surface is corroded with a certain degree of 
fe tie it; ; Mag ak are no minute Sib “el pita: as in the case 

- an 2 Woelsendort 
| antozone. 

_ In observing the specimens etched by the liquid acid, the erys- 
oo tin nature ‘of glass was disco vered and witnessed in every 

TT ccrations of which an account is h made i labora- 
‘ay of the Smithsonian Institute, rome Je “= hes a * ie : 
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case. By an examination of the literature of the subject it was 
ascertained that Leydolt (Wiener Acad. Bericht, viii, 261) had 
made this interesting and important discovery. I have been in- 
clined to publish my results because Leydolt’s observations do 
ot appear to have received the attention which they merit; be- 

cause my manner of applying the acid is different; and because 
crystals were observed of form differing from those described in 
Leydolt’s paper. 

In addition to these reasons, his discovery may appear to need 
a certain confirmation, since Daubrée has asserted (Comptes 
Rend., xlv, 792) that the crystalline phenomena are due not to 
the glass, but to the deposition of crystals of fluosilicid of potas- 
sium, &., which retard the corrosive action by protecting the 
glass under them. In the following experiments with as pro- 
longed a microscopic observation as the object-glass could be 
trusted to the corrosive fumes, the result of the reaction of a 
drop of the acid upon the glass appeared to be amorphous. In 
an experiment in which a watch glass was exposed, with the 
convex surface downward, as a cover to a platinum crucible 
containing hydrofluoric acid; a lapse of twelve hours effected a 
deep corrosion. This was most extensive at the lowest point of 
the glass where a large drop of liquid was adhering. The solid 
products of the reaction had settled to the inferior portion of 
the drop, and some of them had fallen with previous drops into 
the crucible. A microscopic examination of the glass demon- 
Strated the presence of etched crystals, which could not, under 
the circumstances, have resulted from a protecting effect of crys- 
tals of fluosilicid. ; : e 
Frankenheim (Jr. pr. Ch., liv, 480) maintains that solid bodies 

generated from a liquid are alwayscrystalline, although the crys- 
may be too minute to be perceptible by our present instru- 

ments. His arguments, in the eases of glass, resins and the like, 
are @ priori, being based upon the analogies proceeding from a 
Study of the general properties of matter. They render the erys- 
talline character of glass very probable. 

This chemist places the glasses, resins, and fats in the same 
pr ry in their relations to crystallization. In the transition 

Place the angles are rounded by the cohesion of the liquid por- _ 
tions and the adhesion of these to the parts not yeewsalse elted. | 

ligher temperature, the liquid portion constitutes the mass of 
the body, but in it are suspended innumerable solid parti 

Aw. Jou. Sct.—Szconp Serres, Vor. XLI, No. 121.—Jan., 1866. 
, : 3 a ee 
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When melted glass cools, its least fusible compounds separate 
at first, and when the refrigeration is gradual a distinct crystal- 
lization takes place. By a rapid cooling the crystals must be 
more numerous and much smaller. If they cannot be detected 
in such glass by the eye or by aid of the microscope, the reason 
may be in their extreme tenuity, so that the light behaves to 
them as to the natural roughness of the polished surface. The 
author observes that silica is often separated in so fine a condi- 
tion that it passes through the small pores of the filter. He 
finds no reason in the phenomena of this class of bodies for an 
actual amorphism; but assumes that they are composed of oe 
tals, which, although really small, are large in relation to the 
atomic molecules of the bodies. 

He concludes (op. cit., p. 476) that ‘ amorphous bodies, in the 
ordinary sense of the expression, are unknown among solids, for 
solidity depends upon crystallization.” 

wadin, in his brochure (Reforme de la Chemie Minerale et Or- 
ganrque, Paris, 1863), endeavors to show what crystalline forms 
are probable for all bodies, deducing his results from the num- 
ber of atoms in their chemical formule and the simplest man- 
ner in which they may be arranged. Chemists are divided as to 
the reliance to be placed upon Gaudin’s views; but if they are 
tenable, or if in any degree founded upon reasonable grounds, 
the crystalline condition of all solid bodies would seem to be a 
necessary consequence. piste oi 

Pelouze (Comptes Rendus, xl, 1321), in an investigation of the 
devitrefication of glass, as in the so-called porcelain of Réaumur, 
exposed a tablet of plate glass to incipient fusion upon the sole 
of a glass furnace for a period of 24-48 hours, and then suffered 
it to cool slowly. The result was a porcelain-like substance con- 
sisting of numerous opaque acicular crystals which were ar- 
ranged in parallel series, the individuals being perpendicular to 
the surface of the plate. It was found that the crystallization 
proceeded from the surface to the interior of the tablet, and that 
when the process was arrested there was a distinct line of de- 
marcation between the crystalline and vitreous portions. In 
rare instances the fibrous structure was wanting, and the erystal- 
lization was of such nature that the fractured glass presented the 
appearance of fine white marble. Occasionally the crystals were 
replaced by an enamel-like material. In repeated experiments 
of this character Pelouze found that the glass experienced no 
change of weight during the devitrefication, and the altered glass 
was restored to its transparency by a simple fusion. The pro- 

several times without any alteration of _ 
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short, but often exceeded a centimeter in length, being closely ad- 
herent one to another and interwoven in all directions. The vacant 
spaces between the crystals recalled the crystallization of sulphur. 
_ The crystallization of the glass was assisted by the addition of 
infusible or difficultly fusible substances to it when in the pasty 
condition. This is shown by the following experiment per- 
formed upon portions of material weighing one hundred kilo- 
grams ams, 
Two melting pots were half filled with the same kind of glass, 

which was at first melted and then suffered to cool until it had 
assumed a pasty or tenacious consistence. To one crucible a 
small quantity of vitreous matter was added, and both pots were 
suffered to cool. That to which nothing had been added con- 
tained a transparent glassy mass, while the material in the other 
crucible was nearly opaque from crystal aggregations. One per 
cent of sand added to the pasty glass produced the same effect; 
and when quartz was employed the mineral retained its transpa- 
rency, remaining mingled with the devitrefied mass. ; 

elouze found that mirror, plate, lead, bottle, and Bohemian 
lasses were all susceptible of devitrefication, although with dif- 
erent degrees of readiness, the tri-silicate of soda being the most 
ready. A glass of silica, boracic acid, potassa and zine yielded 
mere traces of crystallization; but the combination of silica and 

racic acid with potassa and lime could not be devitrefied by an 
exposure of ninety-six hours to a temperature at which softening 
took place. 

e@ 
States, as the result of many analyses performed by himself, that 

ne pari ee 
~ Damas therefore holds that she ed wets obtained by Pelouze 

are “analogous to mixtures of the fatty acids, which by ‘fasion 
rm a homogeneous liquid, which by cooling gives a fibrous 

Solid, in which although the eye can perceive nothing hetero- 

__ Terreil (Comptes Rendns, xlv, 693) observed in the melting = 
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ine mass which contained cavities with small transparent 
oats. These had a composition similar to that of a transpa- 

rent bottle glass pena from the same materials in the same 
proportions, Thus 

Glass crystals. Bottle glass. 

Silica, 55°85 56°84 

ime, 24-14 21°15 
Magnesia, 7°63 6°37 

umina, 2°22 3°64 

Peroxyd iron, 1:06 2°59 
a, 8:47 8°69 

Potassa, ~ 0°63 

Manganese, traces traces 

100-00 99°68 

Spec. gravity, 2°824 2°724 

For the composition of a partially devitrefied glass which was 
formed in the same furnace, under different circumstances, he 
‘ound : 

Vitreous part. Devitrefied part. 

Silica, 62°40 
ime, 18°14 18°65 

Magnesia, 4°47 6°12 
Alumina, 2h 4:98 
Peroxyd iron, 2°66 0°71 
Alkalies, 5°12 5°87 

anese, traces traces 

100-00 100°00 

Spec. gravity, 2°610 2°857 

‘Leydolt (Wien. Acad. Bericht, viii, 261) introduces his experi- 
ments upon glass pray by observations of himself and others 
upon ns of glass and slag in which crystals are visible 
Sim hee aid of Sides : acid. : 

Thus Prechtl melted a souacianibte quantity of feldspar with 
one and a half ewt. of glass and cooled the mass in water. In 
the inside of the lump, where the refrigeration had been more 

ual, were found numerous crystals of feldspar, with well 
angles and edges, one of the crystals having the volume 

of shea be 
the specim ens of glass with rceptible crystals illus- 

Roun ae Leydolt are the following Sateen: a 
1. Green flint glass, perfectly peaaaparen containing opaque 

grains, | aber are resolved by the microscope into well defined 
ge a sa a line in diameter. 

glass flux, of emerald color, containing man u wes 
four-sided prisms, of white tinge and pearly luster us aa eee 
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3. A large mass of blackish green glass, with prismatic erys- 
tals singly and in aggregations, also fibrous crystals in globular 
tu The color of the crystals is dirty yellow, passing into 
green; their luster pearly. They had a rhomboidal section, 
and were a line in length by one-eighth of a line in thickness, 

4. A bluish green English glass, containing tufts of needles 
uniting to globules of one and a half lines in diameter. 

. A glass flux, of red and green color, containing a large 
quantity of small four-sided prisms, solitary, and in tufts. The 
prisms were transparent, and of the same color as the glass, so 
that they could only be distinguished by the different degree of 
their refraction and that of the matrix. 

6. A vitreous iron slag, of bottle-green color, containing per- 
fect cubes of whitish tinge and pearly luster; also feathery 
crystals. 
_ 1. Another specimen of iron ore slag, similar to the last; but 
in which the sa are larger, of nearly the color of the glass, 

more equally diffused through the mass. . 
Tn a similar slag the cubes were of olive-green color, and in an- 

other specimen the cubes were s and accompanied by feath- 

and apparently homogeneous, yielded crystals b; ful 
Stehing. Ordi : window a 7 similar csyatala which 
Were of the form of : . ee 
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3. A pure transparent English glass (a salt cellar), various 
vessels of French and Bohemian ware, very thick glass stoppers, 
glass of various colors, such as white bluish or green, and differ- 
ently tinted glass fluxes and plates, all yielded similar crystals. 

4. Some of the dilute residue of the reaction of sulphuric 
acid upon fluor spar having been left in a beaker glass, etched 
the same, with beautiful tufts of fibrous crystals, giving the ap- 
pearance of some specimens of agate, » 

Leydolt infers from his experiments that all glass consists. of 
an amorphous mass containing a variable proportion of erystals, 
and consequently; that not only density and composition, but 
also the more or’less uniform distribution of the crystals, and 
their nature have a marked influence upon the character and op- 
tical behavior of the glass, 

He deems the following questions to be of importance, 
1. Upon what circumstances depends the formation of the 

crystals in relation to quantit 
2. What influence have the crystals upon optic phenomena? 
3. May not their presence have an influence upon the doubly 

refracting character which glass acquires by heating and sudden 
cooling; or by pressure 

4. What substances may be dissolved in melted glass and sep- 
arated therefrom by slow cooling 

Daubrée (C. R., xlv, 792) obtained various crystals by expos- 
ing glass for weeks to the action of water and steam in seal 
iron vessels, at a temperature of 400° C. The glass was con- 
verted into a white, swollen, kaolin-like substance, composed al- 
most entirely of crystalline particles. He found many crystals 
of quartz, and also acicular forms of nearly the same composi- 
tion as Wollastonite (53 p.c. silica, 46 lime; with traces of mag- 
nesia). The quantity of water equalled half the weight of the 
glass, and the action of the water was. the same as that of the 
steam. 

Daubrée does not believe that the crystals preéxisted in the 
lass; but were formed by the action of the water. Although 

this is probable, it may be questioned whether some of the crys- tals were not ready formed in the glass. 
_ My own-experiments were performed by dropping strong 
liquid hydrofluoric acid upon plates of glass, using one or suc- 
cessive drops, according to the degree of etching desired. By 
this means the energy of the acid is expended upon one particu- 
dar spot of the glass, and by taking more or less of the solvent, — ‘er by employing it of greater or less strength, the reaction is 
completely under control. 4s 4 _ The acid was generated in the usual manner in aleaden retort _ wee a sou lensing he of sis same metal, cooled with a mix- — 
re ; and ice; the liquid acid was received in a plati crucible, also a api sa Ree: erm Sguemr gee e 
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The following are the results of the experiments: 
_ When the vapor escaping from the crucible was condensed 
up@n plates of glass, a “ground glass” etching, with in some in- 
stances distinct traces of crystallization, resulted, 

The following is the action of the liquid acid upon different 
kinds of glass. 

1. Greenish window glass, free from lead. One drop of the 
acid acted energetically, coating the glass with a white sediment. 
When washed, the spot was found to be deeply etched, and pre- 
sented a roughened although transparent appearance. Under 
the microscope, with oblique, transmitted light, the surface was 
ound to be covered with a web of acicular crystals, crossing at 
all angles, and presenting exactly the appearance of sublimed 
caffeine. The average length of the needles was 0°08 of a 
millimeter; their thickness somewhat less than 0:006 mm. 

It was difficult at first to determine whether the crystals were 
elevated, or depressed below the surface of the plate, in which 
case they would have represented casts of crystals dissolved out 
by the acid; but by careful management of the light, studying 
the shadows and comparing them with caffeine crystals, they 
were judged to be in relief. Polarized light had no effect upon 
them. Beside these crystals, there were observed scattered over 
the field of view a few irregular etchings, in intaglio, which 
seemed to be casts of crystalline scales dissolved out by the hy- 
drofluoric acid. : 
_4. A piece of the same plate of glass was treated with succes- 

sive drops of the acid upon the same spot, waiting to add a drop 
until the reaction of the former one had ceased. 

more upon No, 5, the action was ter duration. In these 
examples the evidence of acicular crystallization was apparent 
as a shading upon the ground glass surface. rd the edges of 

@gement of the light to detect the crystals which were observed 
here and there in the form of scales or tablets, apparently bro- 
ken and very small. A few acicular crystals were also detected. 
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No. 7. Plate glass (microscope slide). om feo when 
Ver etched, srestston the same appearance as N ery small 

scicular crystals distributed sparsely over the Bold of view cOuld 
e seen 
No. 8. Three specimens of thin glass covers for microscopic 

objects. The etching of these was very uniform. Numerous 
add extremely minute needle-shaped sey stats requiring a high 
power for their definition, were observed. 

No. 9. Green bottle glass (two specimens). In these the crys- 
tallization was different from that of the former examples. In 
some places the etching was granular, asif small and short erys- 
tals had been removed by the acid. In other places blade-shaped 
crystals were marta these had a tendency to unite in star- 
like groups, as in snow. Upon one portion of the plate a few 
small squares and srianglod (insoluble in water) were seen 

No. 10. Two specimens of Bohemian glass combustion-tube 
etched upon the inside. These yielded a granular, very regular 
etching, and presented a very delicate ground glass appearance, 
which was resolved by the microscope into small crystalline ta- 
blets or scales, apparently reno of crystals. 

No. 11. Bohemian beaker glass; two specimens, of which one 
was attacked upon the outside, and the other upon the inner sur- 
face of the vessel. Small acicular crystals, resembling those 
No. 1, but better defined, and a few squares, triangles and tra rape. 
zoids were detected. 

No. 12. Lead glass tubing ; two specimens, etched upon the 
inside. — action of the solvent was energetic. The etching 
was granular, with numerous short and minute needles, requir- 
ing a — soi of the microscope for their definition. 
_ Nod A portion of a soda glass flask etched upon the in- 

This was corroded very readily and yielded plenty of 
po eigenen in appearance those of No. 1 
No. 14. Lead glass; inside surface of a matrass. ‘The ‘action 

of the iydrlluone acid upon this specimen was energetic. The 
S presen e appearance of con ees broken tablets, 

with here and there a needle-shaped cry 
The acid employed in the naa a gave no etching when 

dropped upon the different surfaces of a clear transparent quartz 
ery 

No. 15. After having completed the preceding series of obser- 
Segoe the Rites glass of the microscope was protected from 
the action of the hydrofluoric acid by cementing upon it a plate 
of thin prion with Canada balsam. A large number of experi- 
ments were then made with slips cut from the same piece ee 
window glass, similar to No. 1, with the object of ascertaining 
by the microscope whether the residue of the reaction was E 
talline, and whether, if so, it could have any influence wu pon the ’ 
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etching to give an appearance of crystals having in reality no ex- 
Istence, - 

the acid was constantly stirred upon the plate with the platinum 
oat employed for dropping it, the crystalline etching resulted 
a8 before, 

| of 
the residue. In this case the acid was slightly diluted, but still 

which were combined with smaller needles forming rene = 
‘i 

edly in intaglio, The depression could be distinctly felt with a 
needle when observing under the microscope, and fine powder 
of vermilion filled the rays. When first viewed, before the glass 

retard the corrosive effect of the acid under it, it is impossible to 
See how such a crystal could eat away the glass beneath it and 

th sink itself under the surface. : ; on ei 
_ =n some of the other specimens these starry groups were per- 
ceived 2 but in no case as distinctly as in this one. There hap- 
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favorably disposed for the etching process. The result of this 
series of experiments seemed to throw some doubt. upon the 
“elevated” character of the acicular web of crystals; at least 
as much doubt as may arise from the difficulty of judging the 
question from the shadows. ‘The former conclusion was reached 
by a comparison of the shadows with those of a web of crystals 
of sublimed caffeine which were known to be in relief. If in 
intaglio, their depression is too slight to be able to form a judg- 
ment by rubbing the etching with vermilion powder. But 
the stars are known to be depressions, it may be that the scat- 
tered needles are of the same character 

In some examples, two rays of a star- shaped crystal were seen 
giving the form of a V, which in other cases was transformed 

base. The A-shaped Smee described upon a former page el 

same reagent 
Il of the specimens of glass submitted to the wees of hydro- 

fluoric acid yielded crystalline forms. ose of the window 
glass are similar in appearance to the crystals sited by Pe- 
louze by the slow cooling of the same kind of glass after it had 
been maintained for several hours at incipient fusion. Since in 
the experiments of this chemist no alteration of weight was 
observed and the normal character of the glass was restored by 
simply melting, it is probable that the crystals are of the same 
nature in both instances, It would appear from some of my ~ 
observations as if the erystals first formed during the refrigera- _ 
tion of the glass, were subsequently broken by the operations of 
pressing, rolling &ec., to which the material had been subjected. 

Doubtless additional interesting phenomena might be observed 
by a more extended study of different arated of glass under 
different conditions by the use of this 
ee penogons action of certain aatraals upon other sup 

ies, as the resins, &c. may demonstrate a crystal- 
toa racter in them. : 

From a more extended study of this interesting subject, results 
the most go apertens respecting the true nature of glass may be ~ 

Hl 
4 
o ~& 

3 Bs a ae 3 e & 
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If such, having the crystalline character of mica or asbestus, 
could be added a valuable product might result. 

eydolt observed in a slag (see his No. 7) cubic crystals of 
nearly the same color as the glass and visible to the eye e 
could ascertain the nature of the glass crystals as well as that of 
the matrix (which may also be crystalline) possibly we might, 
by the laws of isomorphism, be able to color the crystals at will, 
thus producing new and beautiful effects in articles of glass-ware. 
In this connection Leblane’s observation of protoxyd of iron in 
the transparent portion and but traces of this base in the crys- 
talline part of a specimen of glass, may be noted. 

The detection of the crystalline nature of glass demonstrates 
that we are as yet unacquainted with the true character of this 
complex substance; but at the same time it indicates the path to 
be pursued for acquiring this desirable knowledge. 

Art. V.—Contributions from the Sheffield Laboratory of Yale 
College. No. IX.—On the assimilanon of complex nitrogenous 
bodies by Vegetation ; by S. W. JOHNSON. 

Durine the summer of 1861 the writer undertook a series of 
observations on the nutrition of plants, which, though a failure 
as regards the principal object of the investigation, led to some 
interesting results. sides various inorganic matters, the nitro- 
genous compounds oceurring in urine which may be directly 
applied to crops as fertilizers, viz: urea, guanine, uric acid and 
ippuric acid, were intended to be made the subjects of experi- 

ment. 

Washed and ignited flower-pots (of clay, unglazed) were em- 
ployed to contain, for each trial, a soil consisting of 700 grms. of 
& istae and washed granitic sand mixed with 0°25 grm. sulphate 
or lime, 2 grm. ashes of hay prepared in muffle and 2°75 grm. 
bone-ashes. This soil was placed upon 100 grms. of clean gravel 
to serve as drainage. : : ; 

each of several pots containing the above soil was deposited 
July 6th, a weighed kernel of maize. The pots were watered 
with equal quantities of distilled water containing a. scarcely 

preciable trace of ammonia. But four seeds germinated in a 
healthy manner, the plants developed slowly and alike until 
July 28th, when the addition of nitrogenous matters was begun. 
: To bs no solid addition se —_ es : 

9 No. 2, was added July 28, 0°420 grm. uric acid. 
_To No. 8, was added 1-730 grm. hippuric acid, at four differ- 
6th, On. rene aly. 2 28, 0-858 grm., Aug, 26th, 0:358 grm., Sept, 

To No. 4, was added 0-4110 rom hydrochlorate of guanine, 



28 S. W. Johnson on Assimilation of bodies by Vegetation. 

viz: July 28th, 0°0822 grm., Aug. 26th, 0°0822 grm., Sept. 16th, 
01644 grm., Oct. 8d, 0°0822 grm. 

The nitrogenous additions contained in each case, 140 grm. of 
nitrogen, and were strown, as fine powder, ever the surface of 
the soil. . 

It not being practicable to attend to the germination of other 
seeds, urea was not experimented with. ‘This deficiency was of 

soil Nov. 8th. : 
The plants exhibited striking differences in their development. 

No. 1, (no added nitrogen) produced in all seven slender leaves 
and attained a height of seven inches. At the close of the ex- 
periment, only the two newest leaves were perfectly fresh, the 
next was withered and dead throughout one-third of its length. 
The newer portions of this plant grew chiefly at the expense of 
the older parts. No sign of floral organs appeared. 

No. 2, fed with uric acid, was the best developed plant of the 
series. At the conclusion of the experiment it bore ten vigor- 
ous leaves, six of which were fresh and two but partly withered. 
It was 14 inches high and carried two rudimentary ears (pistil- 
late flowers), from the upper one of which hung tassels six 
inches long. : 4 
. No. 8, supplied with hippuric acid, bore eight leaves, four of 
which were withered, and two rudimentary ears, one of which 
was tasseled. Height 12 inches. — 

No. 4, with hydrochlorate of guanine, had six leaves, only one 
withered, and two ears, one of which was tasseled. Height 12 
inches. 

These experiments, together with a large number of others _ 
simultaneously undertaken, failed to give satisfactory results 
from the unfavorable situation of the only apartment at dispo- 
sition for conducting them in. The light was good but for a 
small part of the day, and very unequally distributed at that. 
For this reason, chiefly, most of the plants made but impe 
growth and therefore the laborious analyses which would have 
properly supplemented the observations on growth were not at- — 
tempted. 

* This result has been recently confirmed by Hampe of Géttingen who has made 

RT ed eae 8 tp 
urea, Hampe found in the well developed plants—stems leaves Has 
roots—evident quantities of ure Fs ’ slit = ——— : 

eet aeahins SOUR” ee eas ey Ry COORONG Pe Same aah eee SC 
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In the e of the four experiments under notice, the weight 
of the crops pe dist at 212° I’.), exclusive of the fine rootlets that 
could not be removed from the soil, was ascertained with the 
subjoined results. 

Weight of dried crop,. 0°1935 grm. 
No, 1, (no added nitrogen,) ¢ 8 A ee: 2A 

gai “00292 
Weight of dried ES 1-9470 orm. No. 2, (added 0420 grm. uric acid,) “ eed, “1725 
er “14745 
Weight of dried a. 10149 grm. 

No. 3, (added 1-790 grm. hippuric acid),“ 01752 * 

gain, “08397 

No. 4, (added 0-411 grm. hydro- Weight * dried crop, 0°9820 grm. 
chlorate of guanine,) t sects eu rene 

"0-8122 8122 “ 

We thus have proof that all the cctibes employed contrib- 
uted nitrogen to the growing plant. This is conclusivel aie 
by the fact that the mites ety of pistillate organs, whit is are 
especially rich in nitrogen, occurred in the three plants fed with 
nitrogenous compounds, but wie totally wanting in the other. 
The relation of matter new-organized by growth to that derived 

m the seed is strikingly seen from a comparison of the ratios 
of the weight of the seed to the increase of organized matter, the 
former being taken as unity. 

The ratio is approximatively 

for No. 1, +> oe 

eae 1... : 102 
te 3, tae os 

“6 4, Lo. ee 

Bay relative gain nt pos that of -— 1, assumed as unity, 

= eo . 5 

ie Mee. 26 

ee 26 

_ No examination was at of the soil to ascertain eaeeel . 
uric aia, ke, had cesoraute asa with formatio 

ieihen’s 

Part, it is not to be anticipated that the more stable bodies em- 
ployed ed in these trials should wm such alteration. 
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fested by the plant which was supplied with uric acid. “Wheth- 
er this is more than accidental is worthy of study. 

From these experiments the writer concludes that the amids 
resulting from the disorganization of protein compounds, as well 
as ammonia salts and nitrates, are capable of direct passage into 
the plant, and there serve for the reorganization of albumen, &c. 

ameron, in the investigation alluded to, remarked that his re- 
sults demonstrate that it is not necessary that urea should de- 
compose into carbonate of ammonia in order to become ayailable 
to vegetation, and the above facts warrant the generalization 
that all the amids existing in the urine of animals are ready for 
assimilation, without any further resolution by decay. So far as 
they are directly concerned, then, any “fermenting” of manures 
of which they are ingredients is useless. 

865. 

Art. VI.—Resulis of observations on the Drift Phenomena of Lab- 
rador, and the Ailantic coast southward; by A. S. PACKARD, 
Jr., M 

THE whole surface of Labrador has passed through a denuda- 
tion of great extent by continental’ glaciers. In the southern 
part of the peninsula, bordering on the gulf of the St. Lawrence, 
the glaciers evidently moved southward down the slope from 

_ sea, at which point they occur in profusion. Below this point 
they have been rolled, rounded, and rearranged into ancient sea 

depressions, being glacial troughs filled with water and forming — 
countless pools, and on the rounded syenitic hills which assume _ 
dome-like or high conical sugar-loaf forms, we see everywhere — 

_ traces of ancient , below a level of 2000 feet, the 

eae 

Reine ened eee tees re ae hin nc ue Seal aN eo ae ry APE hee ty he ro ica ae 
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sea level. 
The fossil Invertebrata, found abundantly in these beds, afford 

excellent material for compafison with the present marine fauna 
of Labrador, and throw new light on the distribution of marine 
life during the close of the Glacial epoch. The assemblage is 
thoroughly Arctic in character, but, when compared with lists of 
the glacial shells of the north of Europe, it is found to bear a 

Cyr 
were abundant formerly, seem to be dying out at the present day. 
In Maine the change is still more marked. Thus, the most char- 

stricted as now to the eastern coast of North America from t 
Arctic archipelago to the banks of Newfoundland, and shading 
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off into the Acadian district at the present line of floating ice, 
during the Glacial epoch extended up the St. Lawrence river, 
and as far as Portland, on the coast of Maine, where it shaded 
into a more southern assemblage.. . 

In Maine there are two distinct horizons of life. The lowest 

transversa, Crepidula fornicata, with Buceinum plicosum and Nassa 
obsoleta were found to abound in this locality, where the warming 
influence of the Gulf Stream was strongly felt, while the waters 
of Maine were cooled down by the Arctic or Polar current. 

In the beds of this horizon at Gardiner occur the teeth of the 
bison, walrus, and bones of other animals, and the Mallotus 

Burlington, Vt., in the Champlain clays, which evidently belong 
to this horizon, the Beluga Veviontans of Thompson. 

hus the two glacial faunz that have successively gained a 
foothold in northeastern temperate America, seemed, as re 

tt f 

land, is also found fossil in the Ottowa clays, according to Dr. 
to be a purely Arctic American assemblage. Accord- 
e view of Dr. Hooker,” the most ancient glacial flo 

ved from Scandinavia. On the contrary, as far as geo- 

* Outlines of the Distribution of Arctic plants, by J. D. Hi iy te 4 Linn. Soc. London, xxiii, part ii. by piri ea 2 3 
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Art. VII.—On a Process of Elementary Analysis admitting of the 
determination of Carbon, Hydrogen and Nitrogen at a single com- 

» dustion; by C. GILBERT WHEELER. 

THE processes of ultimate organic analysis heretofore employ- 
ed, when applied to substances containing carbon, hydrogen and 
nitrogen, contemplate the determination of the latter element by 
a separate and distinct operation and are therefore often embarrass- 
ing where the chemist has but a small amount of the substance 

Oxygen gas is again employed for the oe pe . ee oe 
products of combustion, 

en necessary to complete the oxydation of P —— 3 
ic acid 

Bunsen 
‘The simplest method would be to conduct the gases ‘into a 

insen’s eudiometer, and in the same perfo eC 

Ax. Jour. Sc1.—Szconp Szrres, Vou. XLI, No, 121.—Jay., 1866. 
5 
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further determinations. However, the capacity of such a eu- 
lometer is not sufficient in the great majority of cases, even 

I h 

Instead of the original arrangement for regulating the escape of 
ip as shown at g, fig. 2. Also the 

tube cg, which is not capillary but somewhat larger, is filled with 
mercury and thus remains during the combustion. ‘The filling 
is conveniently effected by pouring mercury into the gasometer 
through the tube e, fig. 3, until it passes the point g, fig. 2, and 
flows out in a constant, regular stream at e, which is closed with 
a piece of soft wax. The screw-slip being closed, the gasome- 
ter is ready for use. 

1 

now to a detailed description of the mode of procedure — 
in performing an elementary analysis by the process under con- — 
sideration. _ ; 
_ A combustion tube 2-24 feet in length is sealed up at oneend, — 
as shown in fig. ]. From 8 to : and 

* Bunsen, Gasom. Methoden, p. 21, fig. 16. 

* 
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volume of freshly ignited oxyd of copper. It is important that 
the mixture be as uniform as possible in order that the supply 
of oxygen may be easily regulated. Then follows about two 
inches of oxyd of copper, and thereupon a weigiied portion, from 
0°2 to 03 gram, of oxalate of lead which is likewise thoroughly 
mixed with oxyd of copper. This salt is the substance I find 
the most convenient from which to obtain a known amount of 
carbonic acid gas. 
. L adopt oxalate of lead in preference to other substances that 
have hitherto been employed in organic analysis for evolving 
carbonic acid, as more completely free from thé various practical 
objections presented by the latter, and in particular by the follow- 
ing, viz: carbonate of magnesia (magnesite), carbonate of man- 
ganese, carbonate of copper, bicarbonate of soda and oxalic acid. 

_ The use of these substances is impracticable, as they either fail 
to give the theoretical percentage of carbonic acid on being 
heated, partially decompose when exposed to the air in a moist 
condition, yield also water with carbonic acid, are too hygro- 
Scopic, or present other difficulties that render their use in this 
process inexpedient. Carbonate of lead is less objectionable 
than the above mentioned, and it is mainly on account of the 
greater amount of carbonic acid furnished by the oxalate that I 
prefer it. 

I prepare the latter salt by adding to a solution of acetate of 
lead a slight excess of oxalic acid, and thoroughly wash the 
precipitate obtained by decantation. It has the formula PbO, 
’20,, and yields on gentle ignition with oxyd of copper pre- 

cisely two equivalents of carbonic acid. s a mean of severe 
nearly identical results I obtained 29°83 p. c. of carbonic acid 
Instead of 29°81 as required by theory. A greater amount 
of this salt than 0:3 gram being never usefl, the maximum 
error, therefore, possible in a carbon determination woul 
0:00001643 gram. das 
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by means of a thick piece of gutta percha tubing, about four 
inches in length, with a glass tube bent at one end so as to ad- 

scribed, is placed in a suitable vesse 
position as shown in fig. 2, directly before the potash bulbs and 

ascertained at the anterior end of the apparatus by the inflaming 
of a taper; for which purpose, about ten minutes are required. 
Heat is now applied to the mixture of oxalate of lead and oxyd 
of copper, and the necessary carbonic acid evolved to displace 
the oxygen, at least as far as to the anterior portion of the com- 
bustion tube. In order to be certain that the metallic copper is 
surrounded by an atmosphere of carbonic acid gas, the heating 
ef the oxalate of lead is proceeded with until an absorption, 
usually occurring in from five to eight minutes, is clearly percepti- 
ble in the potash bulbs. At this stage of the process it 1s neces- 
sary that the bent tube at the extremity of the apparatus be 
immersed in the mercury contained in the mortar, in order that 
during the absorption of the carbonic acid by the potassa there 
may no air again enter the apparatus. Fire is now applied to 
he metallic copper; then the oxyd of copper is heated, and the 
analysis is thenceforward performed precisely as by the ordinary 
method. When the pant is reached where the substance under 
analysis is situated, the tube at the anterior end of the appara- 
tus is introduced into the tubulure of the gasometer, care being 
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tion of the copper reduced. The same occurs also when the 
metallic copper at the anterior end of the tube is reached, at 
which stage of the process great care is necessary, for, as the 
oxydation of the copper commences, there is a sudden cessation 
in the passage of gas through the potash bulbs and one is easily 
tempted to accelerate the liberation of oxygen. In this event, 
when the reoxydation is completed, a very sudden and altogether 
too rapid stream of gas passes through the apparatus and disas- 
ter results. If, on the other hand, the liberation of oxygen be 
not sufficiently rapid, or, in particular, if it should cease for a 
few moments, the oxydation of the copper would proceed at such 
a rate and so reduce the tension of the gases within the appara- 
tus as to cause the mercury to ascend the tube communicating 
with the potash bulbs, and even to enter the latter if not timely 
observed and prevented by accelerating the stream of oxygen. 

€ one extreme, as well as the other, may be avoided by so 
regulating the stream of gas that constant but slow oxydation of 
the copper takes place, and this is readily seen by the change 
of color that results. Care should be taken that the necessar 
oxygen be liberated without interruption and uniformly, whic 
may be easily effected when the chlorate of potassa has been 

before weighin 
_ The height of the mercu ry in and surrounding the gasometer 
1s read off, after the same has been placed in an upright position 
in @ mercury trough with glass sides; also the height of barom- 
eter and thermometer. A portion of the gas is then transferred 
to the eudiometer, previously filled with mercury, in the follow- 
mg manner; the stopper of wax is removed from the extremity 
of the tube at ¢ and the latter is introduced into the eudiometer. The tube e is then inserted in the tubulure, and mercury is 
poured into the same until its level in the tube is above that in 
the gasometer by about one or two inches. The serew-clip at gis 
then gradually opened and the gas flows out through ¢ into the 
eudiometer, When enough has been transferred for an analysis, 
the serew-clip is closed, the gasometer removed and the amount _ 
Of gas in the eudiometer is read off, The further analysis of = 
the gas is performed precisely as in an ordinary air analysis” = 

? Bunsen’s Gasometrischen Methoden, p. 74. ees 

pelled by air previously freed from carbonic acid and moisture 



38  C.G. Wheeler on a Process of Elementary Analysis. 

A quantity of hydrogen is introduced, the mixture exploded, and, 
from the thereby resulting contraction in volume, the volume 
of oxygen present is calculat This deducted from the volume 
of the mixture of oxygen = nitrogen gives that of the latter. 
The Swisese neigh the volume of mixed gases introduced into 
the e that originally contained in the gasometer 
ex presse also shad of the nitrogen in each apparatus, which total 
volume thus found is reduced to milligrams and calculated as 
percentage of nitrogen in the bichon under analysis. Should 
for any cause a repetition of the gas analysis be desirable, a fresh 
portion is transferred from the gasometer, care being taken that, 
if the tube cg has in the interval been in communication with 
the air, the first portion of gas be rejected. Ordinarily, not more 
than one-fifth or aoe of the gas contained in the gasometer 
is taken for analys 

_ [herewith sebmit the results of a number of analyses made 
for the purpose of testing the process. 

1, Urea, C,H,N,O,. 2. Nitrate of urea, C,H,N,O,, HO, 
T NO,. heory. Found. 

Cs = 2000 9°84 Theor y. Found 
H,= 66 701 C; = 97156 9°455 
Ny = 46°67 46°40 H, = 4065 4342 
Oz = 26°66 26°66 Ny = 84:146 33-980 

a —— ==.52:032 Ke 100-00 9991 O; 52°08 52-032 

100-000 99°809 

re sta “s ammonia, NH,0O. 
eory. Found, C,H se + Rite C, HN. ae: 

C » = SGT 35°42 
‘ound. 

H. = 235 2-49 Cro 243d 32°265 

GO, = 26-58 5S Ny, = 87338 87°330 
o, = jonas =00-04 25 94 25945 

100-000 99-745 

5. tg acid, Gane eH. 6. Hippurate of ammonia, NH,O, 
Theory H,NO 4 

Saad 6034. ebee wt heor Aletta 1CrgHgNO, Looe oe cos 5071 Cac= BTS 57-509 
= 7 7949 Hj.= 56 6017 

Og == 26°82 26-820 Nz = 112 10-984 

100-00 99833 Mea S05 weit 
100°0 100110 

7. Morphine, » CaaHlgNOg. 8. Narcotine, Cool we cas 
‘ound. Theory. nd. 

aon 6-6 6591 H,.= 5°85 5°334 
N S011 Ss se) S51 3101. 
Oo, = 1686 16860 O,4= 26°23 26-230 

100:00 100°204 100-00 99°648 
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9. Asparagine, C,H,N,O,. 10. Oxalate of ammonia, NH,O, 
Theory. Found. C av 3+2HO. 

C, = 36364 367195 Theory. Found. 
H, = 6060 5°985 Us S= 19 RS 19-123 
Nac== 21-219 21009 Hy, = 6:45 6°805 
Og = 36364 36364 N = 22°58 22°557 

—= on O, = 5161 51-610 
100-000 99°558 panne 22 aobihisay 

100 00 100:095 

11. Nitrate of ammonia, NH,O, |12. Nitrate of potassa, KO, NO,. 
NO f Theory. Found 

Theory. Found N = 13538 18°966 
H, = .50 5244 
N. = 35:0 34876 
O, = 800 60-000 

1000 100°120 

In analyzing the latter substance, it was mixed with carbon 
obtained by exposing crystallized sugar to a high temperature 
in a close vessel. 
Among the advantages this process of analysis presents may 

be enumerated the following: 
I. The saving of material and time; a single combustion suf- 

ficing where two have formerly been found necessary. ere 
properly conducted two complete analyses can be performed in 
a ay. 
id Its general applicability, which as would appear from the 

substance analyzed to have the very widest range and to include 
the most diversified combinations of nitrogen with other elements. 

€ complete oxydation, even of those substances pre- 
senting the greatest difficulty in this respect, is perfectly secured, 
as the combustion is completed in a stream of oxygen gas. 
_1V. As an additional recommendation may be considered the 
oo that where a loss of carbonic acid has occurred 

acid present. I have in several instances had an opportunity of 
at 

» G. Seelh. 
aid rendered me during the above investigation, by my assistant, 

: lhorst. | — 
_ Nuremberg, Bavaria, Sept. 15, 1865. 
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Art. VII—On a new Process for the determination of Sine 
in Organic Compounds, by comm ner with Oxygen Gas and 

C. Peroxyd of Lead; by C. M. WARRE 

In my former eer a “Ona ag of Organic Ele- 

this class. It was my ; intention, oy § a to have denim the 
process before this to other classes of bodies , and especially to 
have tested its applicability, with suitable modifications, for the 
analysis of ongente substances containing other elements. 

Other work with which I was then occupied, and to which 
this yids was only incident, as already stated in the paper re- 
ferred to, has prevented me from extending the research beyon 
the “epbpayer of my other investigations, 

pesca? 

Se: 1 From the Proceedings of the American Academy, March, 1865, 
tet ie American Academy, 1864, p. 251. * 

4 Carius (Amnalen er Chemie und Pharmacie, 1860, cxvi, 28) has observed that when s ubstances nich in Emin jur are burnt with oxyd 0 of copper—a tube containi paroxyd of “ie lead being placed between the chlorid of calcium tobe and the pota bulbs in usual manner—the determin carbon is too high. And on the other hand ,* found that, with substances rich in carbon, on dabeemindssonyah the 
ged was cra My the sigdng the perox dp of lead was supposed to absorb 
and retal and in the fo: rmer, sul i found Iss UN- 
ahiched thewegh | e peroxyd of lead. REE eee 
*QjThe incomplete rhs orption of the sulphurous acid may be reasonabl. 
for on the supposition that a channel was formed, by handling or jarri ms gneg a 
top of the peroxyd of lead, which goad would be very likely to occur in using, y 
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rpose. 
he combustion-tube being packed with pure asbestus be- 

tweeen the points a an ' 
6, fig. 1, and the space— 
abouttwoinchesin length 
—between 5b and ¢ left 
vacant, a plug of pure as- 

tus is placed at c, an 
the space between c and d, about three or four inches in length, 
then filled with a mixture of pure asbestus and peroxyd of lead, 
and finally a plug of asbestus is placed at d. As the sulphuric 
acid formed is to be absorbed by, and finally determined from, 
the peroxyd of lead,—in order to obviate the necessity of treat- 
ing the whole of the asbestus in the tube to obtain the sulphuric 
acid, which would be troublesome, and at the same time preserve 
the asbestus packing in the posterior part of the tube in a fit 
Condition for future use,—it is important that the asbestus plug 
at c should be packed closely enough to prevent any particles 
the peroxyd of lead from passing back of this plug. : 

As already stated, the object of mixing asbestus with the per- 
oxyd of lead is to prevent the formation of a channel along the 
top. In this manner but a short column of the mixture of as- 

tus and peroxyd of lead will suffice to secure complete con- 
Version of the sulphurous acid. The combustion is conducted 
recisely as for the determination of carbon and hydrogen alone, 

except that the portion of the tube which contains the peroxyd 
of lead is maintained at a gentle heat, sufficient to prevent con- 
densation of water in that part of the tube and at the cork, but 
avoiding a temperature which would decompose the peroxyd of 
lead. As usual, the water formed is absorbed in a chlorid of 

itself, s0 heavy a der. Through such a channel sulphurous acid might pass, in 
small propiation, Without coming in contact with the peroxyd of lead. It will 
seen that the liability to the formation of a — is a m Sage 

d of lead with a large ‘ion of asbestus. asbestus serves 
also to real soa the parauity of ts eight ae in this manner — to lessen the 

T may here add that, in making the combustion with oxygen in presence of asbestus, 
acid reaches the the quantity of sulphurous acid which peroxyd of lead is by no means 

very large.” In a piel inary experiment, in which carbonate of soda was 

instead of peroxyd of lead, (the substance burnt being bisulphid of carbon), the 

carbonate of soda o contain within about 9 per cent of the equivalent of 
nad and a portion o: i it isnot unlikely may bave been taken up 

a that was employed in this instance. iy 
Concerning the other source of art to the determination of carbon which Carius 

mentions, it will suffice to remark that, in my process, the peroxyd of lead is kept 

oe & temperature that the absorption of carbonic acid appears to be pre- 

AM. Jour. 8c1.—Szoonp Sexms, Vou. XLI, No. 121.—Jax., 1866. 
, 6 
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calcium tube, and the a acid in Liebig’s potash bulbs 
with a mulder tube attac 

After the close of the eiabonticis when the tube shall have 
sufficiently cooled it is carefully removed from the furnace, the 
mixture of peroxyd of lead and rt cautiously drawn out 
into a beaker glass, by means of a bent 
wire, and the tube then inverted within R 

another tube, ee, closed at one end, as shown 
in fig. 2. The mixture of peroxyd of lead 
and asbestus contained in the beaker glass is 
now treated with a strong solution of bi-car- 

nate of soda, and left to stand for about 
twenty-four hours, with frequent shaking.’ 

Solution of bi-carbonate of soda is also 
ured into the tube ee until the level of the 

liquid shall have reached a point, f, on the 
combustion-tube, a little above that which 
was occupied by the plug c, and this is also 
left to stand as the other. After the lapse of 
sufficient time for the reaction to be com- 
pleted, the solution is filtered from the sib: 
tus mixture, including also the solution in 
the tube ¢e, and not omitting to carefully — 
rinse out the anterior portion of the combus- [ee 
tion-tube. The asbestus mixture upon the 
filter is then thoroughly washed, the filtrate concentrated by 
_—— and the sulphuric acid precipitated with chlorid of 

The following results of analyses of te * carbon in- 
dicate the degree of accuracy afforded by this pro 

The preparation employed was commercial - bi- aug of car- 
bon, which was first subjected to re-distillation. 
ype 1. 0:1414 gram of bi-sulphid of carbon gave 0° ee 

of carbonie acid, and 0°8592 of fuiobate of baryta. 
Calculated. Found. 

arbon, Cc 6 15°79 15°61 
Sulphur, 8, 32 84°21 83°70 

100°00. 99°31 

Analysis 2. 0-274 gram of the same subst 0°158 of 
Shoe ae acid, and 1-6768 of sulphate of a as 

Calculated. Found. 
Carbon, Cc 6 15°79 15°73 
Sul phur, Se 82 84-21 84°05 

100-00 99°78 
* H. Rose, Chimie Analytique, new French edition, p, 662. 
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Analysis 3. In this analysis, in which I was prevented from 
determining the carbon, 0°1537 of bi-sulphid of carbon gave 
0:9461 of sulphate of baryta, corresponding to 84°5 per cent of 
sulphur. 

The mixture of asbestus and peroxyd of lead employed was of 
that which had already been used in the preceding analyses, 
and may possibly have contained a trace of undecomposed sul- 
phate of lead, as the per-cent of sulphur found in this case is 0°3 
eet above, while in the preceding analyses it was a fraction 
elow the theoretical quantity. Trusting, however, that the 

results already obtained will be deemed sufficient to show the 
method to be a good one, I have not thought it advisable at this 
time to further repeat the analysis of thissubstance. I may here 

Arr, 1X.—Description of an Automatic Registering and Printing | 
Barometer ; by G. W. Hoven, A.M., Director of the Dudley 
Observatory. 

value as data from which to construct a science, should present 
& continuous record of the phenomena during a consi erable 
Saat of time, and taken at as many different stations as possi- 

€. By the ordinary method of personal observation, this is 
Well nigh impracticable. It would demand at every station the 
Services of several observers, at great expense, and their results 

short, to make the instrument record its own changes. If this — 
_ Can be done in a single instance, it can be done continuously. 
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The only method by which this has been hitherto attempted 
with success has been by the application of photography. is, 
though a very considerable advance, and probably all that could 
be desired in respect of continuity and accuracy of the record, is 
liable perhaps to the objection that it is too complicated a pro- 
cess for general use. If we consider the skill requisite in the 
preparation of the paper, the delicacy of manipulation involved 
by the apparatus, and the labor of interpreting the results, as 
compared with the average capacity and means of the great 
number of observers desired and likely to volunteer or be em- 
loyed for such a purpose, it would seem that a simpler process 

is both desirable and necessary. This it has been my intention 
to furnish, and with what success remains for time and experi- 
ence to determine. The importance of the subject will justify 
me perhaps in presenting some account of the new method. 

The problem to be solved, was to cause any meteorological in- 
strument, by means of suitable mechanism, simply and effectually 
to record its own changes. The instrument selected for experi- 
ment was the barometer. When any delicate instrument is 
made to record its own changes by mechanical means, the chief 
difficulty is that of getting sufficient power for the mechanism 
attached to make a distinct and continuous record, without tak- 
ing a perceptible amount of force from the instrument itself, and 
thereby vitiating the results. The use of electricity naturally 
suggested itself as the best means of overcoming this obstacle. 
This agency has not as yet been made economical or certain as 4 
motor, but is chiefly valuable in controlling power obtained 
through some other means. By it, as may be seen in its appli- 
cation to clock work, and in the telegraph, the movements of one 
machine may be reproduced in an other with no greater expen- 
diture of force than is requisite for electrical contact. In the — 
cases cited, however, the motion to be reproduced is sensibly 
uniform and in the same direction. For the solution of our 
problem, a mechanism is demanded that shall repeat the changes — 
of the original in every form, whether the motion be uniform or — 
variable, forward or reverse. a 

The feasibility of this plan was discussed with my friend Mr. — 
homas Simons as early as the year 1862, and some steps were — 

then taken to apply it to the thermometer. J may here express — 
my acknowledgments to Mr. Simons for valuable suggestions in — 
the construction of the present machine. Various plans were 
considered for effecting the electrical contact with the fluctuating — 
medium which is the basis of this method. It was at first pro- 
posed to do this at the surface of the mercury in a siphon ba- 
rometer, by means of a platinum wire which should be carried 
continually toward the mercury surface by suitable mechani 
and on touching the surface, a galvanic current would be fc 
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elements is effected. 
Attention was then given to determining the degree of delicacy 

with which changes of the mercury surface could be represented 
by this process. It was found by experiment that a motion of 
less than -0005 of an inch was readily shown, a quantity within 
the limits of reading of a first class standard barometer 
_ The next step was to devise the proper mechanism for repeat- 
Ing the motion thus transferred, and recording it in some legible 
rm. <A finely cut screw was considered as best adapted to 

measure such minute intervals of space. To this screw a for- 
ward or reverse motion was given by a double system of clock 
work, each operated by an electro-magnet in connection with 
the float, and raising or lowering the screw by intervals corres- 
ponding with the changes indicated in the mercury column. 

n respect to the permanent record of results, it was decided 
not only to attempt the production of a linear diagram or curve 

of atmospheric pressure, as an interesting method of alg. 
the recorded changes to the eye, but to avoid the tedium an 
uncertainty of measuring + such results, by producing at the 

We at once decided to adopt the “ make” circuit; for so long as 
is no motion, there will be no consumption of battery 

: | which we have adopted for rding 
transits is essentially that of Daniell ; peipbaines copes being 

exciting agent. A battery of this kin main sufi- 
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without being cleaned ; it being only necessary to add a little 
sulphate of copper and water from time to time, to supply the 
necessary waste. The only power demanded of the electro- 
magnets is the aulcekiiey of the mechanism, which is driven by 
weight power. 

In fig. 1, we have 1 
a sectional view of 
the lower leg of the 
siphon, showing the 
principle on which 
this method is based. 

not occupy these po- 
sitions in reality, but 
are placed here for 
convenience of illus- 
tration. 

Let B = battery. 
“ m,m'=electro- 
magnets | 

tf a’ = wheels B 
eccicn one tooth, and 
revolving in the di- 
rection of the arrows. bes 
aise > screw fe dace oe 

carried by the float 8. 
‘Thetwo wires, p, p’ 

are respectively above 
were below the center 

of the disk d. 
w= ee with 40 teeth in which is inserted the screw S. 
n = a small steel wire passing through the brass cap c, to pre ; 

vent the disk d from revolving. 

e = an ivory disk inserted in the tube, to prevent the float o 
be. from rubbing against the sides of the tu 

_ Now suppose the mercury should rise in the short leg of the 
siphon, as represented in the figure. The float 5 ne be raised, — 
and cause the platinum disk d to come in contact with the point 
of the platinum wire p, closing the circuit ceteuaty the trae : 
magnet m; the armature of which being attracted, unloc 

Geiss 5 Wipes. aee oot 

i: rs eR EPA cic tairy! aie eta bk ORR arty Ptr pk 3 A 
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clock-work, and allows the wheel a to make a complete revolu- 
tion. By this means the wheel W is advanced one tooth, which 
raises the screw S the z;'s5 of an inch, and consequently carries 
the point p that distance away from the disk d. 

As long as the mercury rises, the magnet m-will be operated, 
and the platinum point p will be kept the z;'55 of an inch above 
the disk d. 

If, on the contrary, the mercury falls in the siphon, the under 
side of the platinum disk d will be brought in contact with the 
point of the wire p’, thereby closing the circuit through the 
magnet m’; the armature of which allows the one tooth wheel a’ 
to make a complete revolution, thereby causing the screw S to 
be depressed the ;,',, of an inch, carrying of course, the platin- 
um point p’ with it. 

It will now be readily seen how the platinum disk d, carried 
by the float b, may always be maintained midway between the 
two points p and p’, and distant.a little less than the 3,455 of an 
inch from each. 

he barometer is of the siphon form; the inside diameter 
of the portions near the surface of the mercury is nearly one 
inch, The upper and lower portions were made from the same 
glass tube, the two being connected by a tube of smaller diame- 
ter. The experiments and observations, so far, indicate that 
there is no appreciable difference in the size of the two legs of 
the siphon. j 

The float } is of ivory ; the form a paraboloid of revolution. 
The under side of this float is very slightly concave. The diam- 
eter is one-tenth of an inch less than the inside diameter of the 

preventing 
‘ee to prevent any frictio 

wire p is attached to a fine screw, for adjusting she dis- 

These wires p and p/ are, of course, insulated by being at- 
tached to an oe 3 black as shown in the figure. The wires 
ara there points are led to the top of the screw 8, where they 
are fastened to an ivory block, after which they are conn : 

hin sien a eee lin the side of the barometertube, == 
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and passes down in the mercury on the side of the float 3. This 
wire is also connected with one pole of the batter 

The principle employed for giving motion to the screw 5, 
which follows the fluctuations of the mercurial column, has been 
taken from the stop work long used on clocks. The barrel of a 
clock on which the cord is wound usually has a one-tooth wheel 
on its axis; and at every revolution re the barrel, a cog wheel 

made to advance one tooth. cog w wheel i is, of course, 
sitesi detuned from the barrel tooth wheel, except when in 
the act of advancing the tooth. In fig. 2, we have a vertical — 
view of a portion of the mechanism, showing the method of 
communicating motion to the screw S. The one tooth wheels, 
a a’, when at rest occupy the positions as shown in the drawing; 
and being detached from the cog wheel W, it is free to move in 
either direction. The screw S, which is shown in fig. 1, is raised 

2. 

or de by the sakes of the wheel W. one 
wheels @ and a', moving in the direction of the arrows, give 
opposite motions to the Ww ea W ; the office of a being toelevate 

“The po vy for exec motion to the wheels a and a’ is 
ordinary clock work, each being directly acted on by the barrel — 
wheel, which is driven by a weight. One revolution of the bar 
rel co corresponds to twelve of pth wheels a anda’, The to which are attached a, a’, carry another wheel having a single 
half-tooth, as shown in the drawing, fig. 2, which, — — 

magnet, hol 
-@ little projection on the armature of the 
wheel in the position as shown in the figure, 
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In order that the wheels a and a’ may not revolve with too 
great rapidity, a train of clock work is connected, consisting 
of two additional axles, a fan being attached to the latter, by 

* means of which the motion can be regulated to any desirable 
velocity. Three axles would undoubtedly be sufficient, the 
barrel axle, the axles a, a’, and an additional one for the fan. 
We adopted the present form, because we happened to have 
a couple of clock movements at hand, and used them just as. 
they were. 

In order to prevent the cogs of the wheels a, a’, from com- 
ing to the circumference of W at the same time, during rapid 
oscillations of the barometrical column, two circuit-“ breakers” 
were connected; so that, at every revolution the circuit is 
interrupted, and neither wheel can revolve until they both are 
at rest, 

Fig. 8 is a perspective view of the apparatus as it is when in 
operation. The frame work for supporting the barometer tube 
and other mechanism is of black walnut two inches thick, which 
is firmly fastened to the east wall of the west transit room. 
wall is built of brick, and is two feet thick, so that the whole 
apparatus occupies a ve osition. : : 

laving given a general idea of the mechanism for causing the 
Screw S to follow the motions of the barometrical column, we 
will show how the curve of pressure is recorded, as well as the 
printed results, 

ter, having 80 teeth; this wheel is geared into one of 40 teeth 
Carrying an 80-tooth wheel on the same axle. This second 
80-tooth wheel is geared into a 50-tooth wheel, which operates 
the screw S', fig. 8, of 26 threads to the inch. To this screw is 
attached an arm, carrying a pencil which traces the curve of 
Pressure on the revolving cylinder 0. : ; 

From this arrangement, the curve is magnified a little more 
than three times the barometrical pressure. It would have been 
an easy matter to adapt the second screw and cog wheel, so oa 

7 
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A sectional view of the combination is shown in fig. 4, where 
Xand Y are two vertical stee 
axles. The final result ex- 
pressed in thousandths of an 
inch, is found on the axle x, 
where w is the units wheel, » 
t tens, and A the hundreds; 
or where the thousandth of 
an inch is the unit of meas- = 
ure, uw will represent thou- 4 mg ATTILATER 
sandths, ¢ ugndeaiehe od ee 
h tenths of an inch. pM sa ts ca Om Bik 

The wheel u, may be sup- Mz==> 
posed to have ten teeth, and 

(50) pil 

one tooth at each impulse, each tooth will represent the 73455 0 

complete revolution, it will have advanced @ one tooth or one- 
tenth of a revolution; consequently the wheel a will always ex- 
press the hundredths. : 

d 
But let us go a step further, and see how we get our tenths. 

The wheels a, 2, we have shown, indicate the hundredths; we 
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equal to that of the wheel into which it gears. This arrange- — ; 
ment prevents any motion, except it be communicated by the 
units wheel. The whole mechanism is therefore locked together, 
and it is just as impossible for it to get out of order as it is for 
ordinary clock gearing. 

The chief merit of this combination is, that it will carry for 
_ten either forward or backward. This principle is necessary 
in any meteorological printing instrument. We need no extra 
apparatus for bringing the type in line, since if the mechanism 
is well constructed, it will always arrange itself. When once 
set it will remain so, for no change can be made without ungear- 
ing the machine. 

e use ordinary type which are set in separate disks, being 
afterwards screwed fast to u, ¢, and h. In case a type is acci- 
dently damaged, or broken, another can be inserted in a few 
minutes. Steel type would undoubtedly be the best, as being 
more durable and less liable to damage. We should add, that 
the wheels ¢ and 4 have each 50 teeth; five teeth being moved 
at one impulse. 

The printed results are received on the strip of paper 7, moved 
by the clock-work &, fig. 83, which at the same time regulates 

sure. This same clock raises a small hammer A, by means of a 

and cylinder is an gered half-second’s 
nd. It 

time; for the paper slip co the time already printed on the side, 

sary to add the date and integer inches. 
The following is a fac simile copy of the record as printed by _ 

the machine. The numbers on the left hand are the hours from __ 
noon of the 11th to the noon of the 12th. The remaining fig- _ 

i of ures are the barometrical heights expressed in thousandths 0 
inches. : 

24 Oe one Do oi gewnd eae aes ett) cence h ee ons ie 

ey Se ag NOM a a Ce ae ee 
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May 10th. Bar. 29:91 in. Clou- 
dy, a light breeze from the south. 

: The violent agitation of the baro- 
metrical column, clearly indicates an approaching storm. The 
small amount of depression, however, ibe that this storm will 
hot be very violent at the place of observation. 

€ may here remark, that a few months obeervailiin by this 
method, has led us to surmise, that the barometer as a weather 
Indicator, does not depend so much upon the amount of the va- 
Nation, as upon its quality. If the barometer is depressed 0-2 or 
0°3 of an inch, and the curve is smooth and regular, it does not 
Indicate a sudden change. But, if the curve exhibits a violent 
tremor, it may be taken as a good indication of an approaching 

_ Storm. In how far these views are correct can only be deter- 
Mined by a long series of careful observations. ogg (es 

May llth. Bar. 29-70in. The curve is rather a remarkable 
One, from the fact that apparently there was but little atmos- 
pheric disturbance at this place. It shows, however, that the 
atmosphere was in a violent state of agitation, from 3 P. M. of the 
lth, to 4 a. ut, of the 12th. During the afternoon of the 11th, oS 
the weather was very changeable; clouds were continually pass- 

DUDLEY OBSERVATORY. One of the peculiarities of this 
May 11th, 1865. method is, that we can print our 
Pie. ! ! Baneanistees results at any number of places, 

a eee rovi we have telegraphic 
HOURS. communication. One oti 
Odi 9S ek barometer ma ade to re- 
Berit cin Bey cord its indications at fifty dif- 
haat JR gae ferent points at the same instant. 
: : ; ; _ The accompanying lithograph- 
fg ayes ic sheet: exhibits a few of the 
é °% get 4g more remarkable diurnal baro- 
 -% So og metric curves as recorded by our 
gh goes apparatus. The first three curves 
git'¢ 4 126 belong to the scale. as given. at 
ee ge ey the top of the sheet; the remain- 
aA rh cee ee a6 ing ones to that given at the bot- 
oe Ee oe tom. The height of the barom- 
13 7 O:729 eter is given for noon of eac 
ts ee lee The scale of the curve is 
rt Aine ff 8-077 times the barometric pres- 
16 7 7 6 sure. From these data, the baro- 
Pei «oy Vonage metric height for any other time 
3 i 8 ; can be deduced. : 
30% 9 . 4 The following remarks will 
speek be dae show the apparent atmospheric 
29 " yor s condition at the time 

8 0 1 
8 0 : 
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<a. { 

June 26th. Bar. 29°68. Cloudy, a heavy shower of rain fol- _ 
P.M. A violent — 

gale of wind 150 miles to the east, about midnight. 
July 16th. Bar. 29°81 Rain 

. Rain. 
July 26th. Bar. 29°60, Cloudy, light breeze from south. 
Aug. 4th. Bar. 29-94in, Heavy showers from 6 to 10 P. mM. 
Aug.12th. Bar. 29-72», Clear and pleasant. 
Aug.16th. Bar. 29-73%. eerste between 6 and 8 P. M. 

ain. 

Oct. 18th. Bar. 30:04'", Cloudy with somerain. A violent 
gale of wind on the night of the 19th; most severely felt along 
the eastern coast. The observations of the 17th and 18th of 
October were made at New York city. At 14® the weight for 
driving the mechanism rested on the floor. The barometer at 
9 a. M. of the 19th stood at 29°40in, 

ne. great advantage in the use of this instrument consists in 
the ease with which it may be manipulated. All the adjust- 
ments are simple and easily accomplished. Any person could 
learn, in a few days at most, to keep it in running order, and 
make any adjustments, should it become necessary from accident 
or other causes. No chemicals are needed, except the sulphate 

for the battery, which may readily be procured in any 
town or village. Every part of the action is visible to the eye | 
of the observer, so that in case any part gets out of order, it will 
readily be seen. * 
The screw S, on which the accuracy of the results will ina 
great measure depend, is, as before remarked, 50 threads to the _ 
inch, and was cut by Mr. Charles Fasoldt; and is found to bea — 
very perfect one. , 

_ Numerous experiments have been made to test the stability — 
of the float and magnetic connections, It will hardly be neces- — 
sary to give the results in detail. In case there was no friction — 
of any kind, the float ought always to assume the same position — 
for the same height of the mercurial column. The following is 

he test we have applied. The electrical contact being broken 
by the key , fig. 3, the screw S was turned so as to force the 
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float into the mercury 0-010 of an inch; after which, the current 
was established, and the float was allowed to take up a position 
of equilibrium. The same thing was repeated, by turning the 
screw in the opposite direction and lifting up the float. From 
many trials, it was found that there was rarely a difference of 
0-002 of an inch, and usually less than 0-001 of an inch, from the 
original position. The same test was applied for larger disturb- 
ances, viz: 0°020 or 0:030 inches, with nearly similar results, 
This is not a fair test, however, since these conditions are never 
realized in practice. From all our experiments so far, we see 
no reason why the machine should change its zero any appre- 
ciable amount, during a whole year or greater length of time. 

The following extracts from our record book will best illus- 
trate the stability of the mechanism. 

July The machine was “ blocked” for 6 hours. Durin 
this time, the barometer rose 0:070 of an inch. After the float 
assumed its position of equilibrium, the zero of the machine, by 
comparison with the standard, was found unchanged. 
_ July 20th. The float was screwed up and down 0:200 of an 
Inch, to see if there was any friction. After assuming its position 
of equilibrium, the zero was found unchanged. 

ug. 17th. Float taken out of the barometer tube to put in 
a heavier platinum wire. The zero was changed 0°005 of an 
inch; mostly due to the larger wire displacing a greater amount 
of mercury. , 
_ The daily comparison of the pion records, with the read- 
ings obtained from the standar 

the months of J une, July and August. 2 
The 1st column indicates the hours: 0 hours _ 

The next three columns exhibit the mean height at eac 
for the whole month. The 5th column is the mean for the thre 
months, These numbers are thousandths of inches; the integer 
Inches being 29. | oar 

Tn reducing these observations, 4 days in June were rejected 
because the records were incomplete. those days the ma- 
chine was disturbed to make some alteration, or failed to per- — 

noon. 
hour, 
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form its office. As the method was only first tested during the 
latter part of April, there were many mechanical details to be 

| Mea e Hours. June. July. August. Preaein Na Bde 

G 887 787 851 842 
1 878 778 838 831 
2 867 712 824 821 

¥ 3 854 764 811 810 
4 847 159 803 
5 Min. 842 754 Min. 808 Min. 800 
6 842 Min. 754 6 801 
7 846 758 816 
8 852 764 827 814 
9 866 TTT 838 a 

10 869 483 841 3 
11 Max., 872 Max., 787 84 Max., 833 
1 8 78 Max., 842 
13 869 775 828 
14 770 
15 Min., 867 Min., 768 Min., 839 Min., 825 
16 773 
17 883 783 51 839 
18 892 791 866 850 
19 801 
20 Max .902 810 Max. 870 Max. 861 : 
21 900 Max. 811 869 $60" : 
22 896 808 864 856 733 : 
23 892 804 853 850 

alanis inthe attended to, in order to insure conanty and accuracy in the per- 

formance of the mechanism. It is now believed, however, that 

we have overcome all mechanical defects. 

The results for maxima and minima are as follows: 

& Eg in. Max. 

‘une, 5 P.M. ll P.M, 3 A.M. 8 A.M. 
July, eee fe 2 
Aug. 5 “ce 12 “ce 3 a“ ; 8 “ 

_ Mean, ibe 11 * 3 « g « 

wah wt what bora quantities we have to deal in the dutorininnaae 
of the principal points in the diurnal curve. In order, therefore, 
to arrive at any definite conclusions, it is necessary to secure the 

accurate results attainable. 
One of the greatest im mpediments in the prosecution of any 

branch of physical science, is the large amount of personal labor — 
requisite for the reduction of observations. By our method this — 
labor is red to such an extent, that the saving in this ive 

single om would — be equal to to the « : 
cost of ai appara 

- 
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The present barometer has recently been compensated for 
temperature, by supporting the tube on a brass rod. Previous 
to this, the instrument was set to the height given by the stand- 
ard reduced to 82° Fahrenheit; and differential corrections 
applied to the printed results. 
We propose, however, to construct a siphon which shall have 

the elements of compensation within itself. My attention was 
first called to this method by Dr. James Lewis, who has dis- 
cussed the subject, for a steel siphon, in the September number 
of this Journal. : 

The whole theory of a siphon compensation depends on this 
fundamental proposition, viz: If the atmosphere will support 
30 inches of mercury at 0° Centigrade, at 100° ©. it will support 
30-+30%&€e=30°540 inches; e being equal to 0'018, the expansion 
in volime of mercury for 100° C. If now ina siphon barome- 
ter, the increased length of the whole column, when the temper- 
ature is raised from 0° to 100° C., is equal to 305-0540 
inches ; the surface of the mercury in the short leg of “the siphon 
will remain at the same zero of height for all temperatures, at 30 
Inches of pressure. Put e’=0-016 the expansion of the mercurial 
column in a glass tube for 100° C. : : 

t 2m= length of mercury in the equal legs of the siphon in 
which the diameter is unity 

l= length of intermediate column. 
d= diameter of intermediate column. _ 
h= height for which the compensation is to be computed. 

Then we have the following general formula: 
(2m-+ld? )e'=he. 

It is readily demonstrated that all siphons of the same diameter, 
In the equal legs, will require the same volume of mercury for 
compensation. Dee 
If the siphon be of uniform diameter throughout, it will re- 

quire 33°7 inches of mercury to compensate at 30 inches of 

A tube of this form will hardly give a sufficient length of 
mercury in the short leg. In order to attain the necessary 
length, we connect the two equal legs with a tube of smalle: 
diameter. ean 

Ihe following values have been calculated, to aid in the con- 
Struction of a hs. 

a, m. D. Wi. 

0-70 8°5 in. 0-2 in. 0°62 Ibs. Troy. 
6075 Hg & o4 “* 2°50 “ 

0°80 6-0 “ 0-6 * hg Meee 
0°85 46 « og “ 1000 

Be ae Gio | Buigstes 1s6¢ = * 

Aw. Jour. Set.—Szcoxp Serres, VoL. XLI, No. 121.—Jan., 1866. : ; =e 
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The following constants and reductions have been adopted. 
30 i = 34 inches. 

D = diameter of the equal legs of the siphon. 
W = weight of mercury necessary to compensate 
It will be best to adopt d=0°80. After the tube is filled to 

the theoretical height, the whole apparatus can be subjected to 
different degrees of. temperature, in the same manner as the com- 
pensation of a pendulum. By reading the standard barometer 

or substracting mercury, the compensation can be perfected. In 
a siphon that 1s compensated for 80 inches of pressure, the cor- 
rection for different degrees of pressure and temperature will be 
very small; since for ‘L inch and 100° C., the correction will 
only amount to 0-018 inches. The largest correction required 
will rarely amount to 0:004 inches 

The principle of electrical contact, on which this method of 
recording minute changes in the height of the barometrical col- 
umn is based, ean with equal fi ncility be applied to the thermom- 
eter, anemometer and rain-gauge, and the results oneal if 

desirable. The same form of mechanism can be used with al 
the instruments, with, perhaps, some slight modifications in the 
details. 

Dudley Observatory, Oct. 28, 1865. 

Art. X.—Observations upon Shooting Stars in November, 1865. 

1. At New Haven—On Monday morning Nov. 13th, 1865, a 
party of four observers, Prof. W. D. Whitney, Mr. C. &, Rock- 
wood, Mr. Isaac Pierson, and the writer, watched for an “ei 
and fifty minutes beginning at five minutes before four. Thos 
iatesks whose paths - if extended backward were estimated to oe 
across the area bounded by the stars in the vate of the sickle 
in Leo, that is, by the stars 7, 7, £, u, and ¢ Leonis, were counted 

as conformable. The following was the neath of the count. 

From 3% 55™ to 4° 0", thatis, in 5 min. 2 uncon. 14 conf. 
- = 0 S. 445 ie & -F- ahO ey si. % 

“ 
1 

24 15 4 30 e 156 « és 57 

i 4 60... ©. 445 = in.) Ts 63. 
sc 4 45 ‘“c 5 0 “ 5 .¢ q 6c 39 “cc 

“ ee | ee oes 16% is = si. | 
- O76.) °° 6 aU - 15 19g = 45° * 

§ 8 * 5 45 * 6.4 6 * 34“ 

Total in - 110 min. 70 apeon., 360 conf, — 
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This gives a total of 430, or 235 per hour. The sky was very 
clear over head, except for a short time about five o’clock, but 
distant clouds interfered in the north and west nearly all of the 
time so as to conceal nearly or quite one-fifth of the sky in those 
directions, About 45 45™ the clouds in the north and west 
increased, and during the next quarter hour they probably con- 
cealed one-fourth of the meteors. They had some effect also in 
the next quarter-hour. The moon was shining all of the time, 
being then three days past the quarter. During the last half 
hour the twilight was increasing quite rapidly. 

The position of the radiant was observed with care. It did 
not seem to be accurately a point, but rather a small area. The 
center of this area was very near the center of the curve formed 
by the stars above mentioned, say -in R. °, Dec. +28°. 
Its dimensions could be only vaguely determined, but were 
probably not more than 8° or 4° in any direction. 

_ The proportion of the meteors that left trains was larger than 
usual. The unconformable ones were in general less bright 
than those that were conformable. It was remarked that more 
than usual were to be seen near the horizon. 

One brilliant meteor which exploded with a green light be- 
tween Polaris and the zenith left a train for more than a min- 
ute, This train shortened and curled up into a crescent, floating 
Ing to the northward, showing thus the direction of the wind in 
the higher regions of the atmosphere. Such apparent motion 

might indeed in this case have been due to a descent vertically 
of the luminous cloud. But a similar train was seen south of 
the zenith which moved also northward. The two motions are 
inconsistent with a vertical descent of both trains. 

n the same morning Mr. F. W. Russell observed in New 
Haven by himself, beginning at 3 85" A. M. Between that 
time and four o'clock he saw 25 meteors. Between four and five 
O'clock he saw 78, making in all 103 in 85 minutes. During the 

t ten minutes of the watch the clouds obscured the sky, and 
the moonlight interfered throughout. : 
The next night was cloudy at New Haven, and nothing could 
een. 
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From 15 20m to 1h ei that i is, in 20 min. 16 meteors. 
1.4 * 14 A “ “ 2 

“ 9 8 ae 2 - : ae 20 34 1 4 “ 

“cc o 49 “cl 3 1 5 “ 2 6 “ 24 “ 

“ 342415 re Oe 3 16. & 9 ed 

Total in 96°" 66 

Nearly all were comformable. The position of the radiant 
was carefully noted and located at R. A. 148°, Dec.+-24°. 

arsh observed from a window facing northeast. He estimates 
that had he been in the open air he would have seen about twice 
as many, that is, that the Poe, number for a single observer 
vould have been about 

e to make a record of what we saw. About as many radia- 
teal fron near the zenith as from Leo, although the latter group 
r unmistakably represented.” 

At Bloomington, Ind.—On the morning of Monday, Nov. 
sth, Prof. Kirkwood alone observed 25 meteors in 20 minutes, 
between 4" 50™ and 5410™ aw. Of these 22 seemed to ra- 
diate from the vicinity of y Leonis. “On the evening of the 
13th arrangements were made for watching through the night. 
Prof. T. A. Wylie and jyeatl pistes y Messrs. J. P. Baker, 
H. C. Meredith, W. L. Polk, H. V. Ferrell, H. Pope, and W. 
C. Sandifer, members of the senior and junior classes in the 
State University, commenced at 8 o'clock, but clouds unfortu- 
nately interfered with our observations. From 8 to 9 o’clock 
owever we saw 53 meteors, and from 9 to10 o'clock 51. At 

10 o'clock the heavens had become so nearly overcast that our 
ae were abandoned.” 

At Marathon, N. Y.—Mr. Lewis Swift writes from Mara- 
thon, N. Y on the 18th of November as follows: “From the 
end of twilight last evening to 10 o’clock I saw no more than 
are usually visible on clear evenings. I resumed observations 
again this morning at 5 o’clock and during 45 minutes saw 47 
meteors, most of 3 
tinctness. The paths of 44 of the meteors if traced backward 
would meet at a point about R. A. 10%, Dec.+25°. I think the © | 

ao At Cleveland, Ohio—Mr. W. H. Palmer, Mr. B, A. Pak 
r, and Mr. C. J. Dockstader counted on the morning 0 of Rot, : 

ath at Cleveland, Ohio, the following numbers of meteors ; 

om leaving trains of unusual length and dis- 
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W.H. Palmer. 0.J.Dockstader. EE. A, Palmer. 
From 12" to 13, 18 11 9 
me 30 23 23 

Total, 114 

The morning was as clear as could be desired, and the meteors 
were unusually large and brilliant. Many of them left trains. 

On the next morning, in the hour between 1 and 2 o'clock, 
Mr. W. H. Palm w 16, and Mr. H. P. Borden saw 28. 
About half of them seemed to radiate from Leo. 

of these were conformable to the radiant in Leo. the next 

morning the number per hour if judged by the Cleveland ob- 
servations between two and three o'clock w for three 

observers, which is equivalent to about 80 for a single observer. 
€ two hours give an average of about 238 per hour for one 

erson. Not more than half, according to Mr. Marsh, radiated 
rom Leo. | 

On the next morning the average number seen by each of 
the twelve observers at New Haven during the three hours after 
midnight was 13 per hour. Probably less than one-fifth of these 
belonged to the November group. : 

It would seem then that we were nearer the node of the orbit 
of the bodies on Monday morning than on Tuesday morning, 

and that on Wednesday morning we had passed nearly if not 
quite through the group. H. A. N. 

Arr. XI—On Molecular Physics; by Prof. W. A. Norton, 

[Continued from vol. xl, p. 73.] . 

Terrestrial Magnetism.—In accordance with the ideas already 
advanced as to the essential nature of electrical excitation (p. 249) 
ve may conceive that the earth may derive its magnetic condi- 
tion from currents developed in its crust by the impulsive action 
of the ether of space upon the molecular atmospheres.’ Both the 

* As intimated in a former part of this memoir, the priority in the publication of 

the g theory that the earth derives its magnetic condition from its 

With the ether of space is conceded to Professor Hinrichs, of the Towa State Uni- 
Yersity, and formerly of Coy But the idea was no less an original one with 

hi ture 

restrial Magnetism, prosecuted, at intervals, through a period of about 
ears; and a natural offshoot from the theory of Molecular Physics pro- 
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ant current must be continually changing its direction. This 

small circles, having acommon pole. If we 
tion to points on the equator, sad sepieee the magnetic 
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ties of the crust of the earth to be the same at all points, it is 
plain that every such pole will coincide with the geographical 
pole; since the annual resultants would be coincident with the 

ed. These may be called ecliptic currents. The currents 
due to the earth’s rotation alone will be of a similar character, 
and follow circles parallel to the equator. These two sets of 
currents, especially the former, play the prominent part in origin- 
ing a ini 

eee amiuar ones, 

it should be added that the more permanent magnetic forces 
devel the currents above considered may consist, in a 

this Journal, vol. iy, p. theory of the magnetic action of 
th on a citaas 5 aay based upon the funda- — 
Mental assumption that “every particle of matter at the earth’s 

* 
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surface, and to a certain depth below the surface, is the centerof — 
a magnetic force exerted tangentially to the circumference of 
every vertical circle that may be conceived to be traced around 
it.” This tangential action, upon the north pole of the needle, 
was conceived to be directed downward on the north side © 
the particle, and upward. on the south side, (see p. 4 of the 
paper just referred to). Now if we regard the particles of the 
earth’s crust as so many separate magnets;—magnetized by — 
electric currents, developed as we have been considering,—we 
are conducted, by an inevitable sequence, to this fundamental — 
basis of the theory in question. For, all such molecular magnets _ 
will at each station have their axes perpendicular to the resultant 
currents traversing that station, to which the magnetization is — 
due. The north end of every such indefinitely small magnet 
will exert an attractive force upon the north end of the needle, — 
and the south end will exert an equal repulsive force upon the 
north end of the needle. Since the lines of directions of these — 
forces will not be strictly coincident, their resultant will bisect — 
the outer angle between them, and so be perpendicular to the 
line proceeding from the center of the molecular magnet. A 
series of such minute magnets, extending for a small distance : 
will form a magnet of finite length, the entire action of which 
will be sensibly the sum of the individual actions, and wi 
perpendicular to the line proceeding from the middle of the 
magnet. The directive action of the earth will be virtually this. 

This being allowed, it follows, as deduced in the former paper, 
that, except in high latitudes, the needle will be perpendicular 
to the lines of equal molecular magnetic intensity; also that, the — 
horizontal directive force exerted. by the earth will be propor — 
tional, or nearly so, at each station, to the molecular magnetic 
intensity ; and the vertical force approximatively proportional — 
to the difference of these intensities on one side and the other of © 
the lines of equal force. It may be added here that the above — 
conception brings our theory into essential correspondence ( 
the mechanical point of view) with Gauss’s; and thus that the | 
conclusions of his memoir become deducible from the present — 

ysieal theory. 
__ If we conceive the magnetic force of the earth to be wholly — 
due to the direct action of the electric currents, circulating from 
molecule to molecule, the force exerted by each element of the — 
current should be of the same character, and havea similar direc- 
tion to that in the case just supposed. But, since the resultant — 
currents are shifting their position from year to year, it follows 
oat they may differ somewhat from the lines of equal molecular 
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the history of the earth, when it was still in the process of con- 
densation, and its period of rotation was much longer than at 
present. It will readily be seen that at every epoch, during this 
‘ansition period, in which the period of rotation was the { part 
of the tropical year, n being an even number, the same region 

of the earth’s surface would, at the close of each successive year, 
» for a considerable interval of time, about the autumnal equi- 

to be reénforced by the new currents.’ The systems of currents 

thus originating, at such successive epochs, would not, in general, 

intensity, which would be in the highest degree improbable. 
Nee if the shifting movements of the different s rents 
ere unequ: | e lay 

88es, to bring them all into coincidence, or to consolidate them 

investigations into the magnetic state of the earth, we may con- 
clude that the earth has actually reached this period of its mag- 

toxes; in explanation of this see pp. 69,72. cnepe 

se 9 | | 
| tee 
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At the epochs for which n was an uneven number, two sys 
tems of currents should have been developed, one at each equi- 
nox, and the intensity of each of these would have been muc 
less than that of the single system (the sum of the two equi- 
noctial systems), answering to the epoch when » was an even 
umber. These separate systems of currents should, therefore, 

by reason of their secular movements, have tended to become 
incorporated with the other more effective ones, which would 
have been displaced more slowly. 

t will be seen, in another connection, that the magnetic state 
of the earth experiences certain changes, from year to year,—in 
response to the varying magnetic and electric condition of the 
sun’s surface. We may then conclude, from our present point 
of view, that the existing system of magnetic currents should 
bear the traces not only of the changes through which the mag- 
netic condition of the earth has passed, but also of the mighty 
changes that have passed over the face of the sun. 

rom our present point of view we may discern the probable 
link of connection between the magnetism and the temperature 
of the earth. In the paper already referred to (p. 63) a mathe- 
matical exposition was given of the formal relations subsisting 
between the principles of magnetism and heat in the crust of the 
earth, based upon certain mechanical ideas. We have already 
seen (p. 64) that the fundamental ideas then assumed are in 
essential accordance with the present theory of the origin of 
terrestrial magnetism. It may now be added that the mathe- 
matical relations shown to subsist, between the intensity of the 
magnetic action and the temperature, may be seen to have a 
phyeicet basis. The dependence here alluded to arises from the 

t that the electric currents developed by the impulsive action 
of the ether of space, within the crust of the earth, must, to a 

certain extent, pass off in the form of heat; and that the earth 

ant currents traversing the localities. It will be readily seen 
that, the inequalities of the mean temperature of the crust of 

is 3 from | 
elevation, &c., and from variations in the intensity of the result- 

tirely correspond; thatthe 
poles of greatest cold would coincide with the magnetic poles, 

e ical Varia 
lished in this Jo 
show that 
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earth, or two corresponding sets of currents traversing the earth’s 
crust. These currents were called, respectively, radial, and eclip- 
tic ; the radial currents radiating from the region of the photo- 
sphere most directly exposed to the impulsive action of the sun’s 
rays, and the ecliptic originating on the side of the earth toward 
the sun, and in directions parallel to the plane of the ecliptic. 
We have now to observe, (1.) That the ecliptic currents running 
from east to west, formerly supposed to be developed in the 
earth’s photosphere, have their counterparts in currents runnin 
from west to east in the crust of the earth, and developed by 

of the earth, are conspicuously observable in the variations of 

the declination and horizontal force during the last half of the 
night and the earlier part of the day. As the day advances, the 

are 
_ force in the afternoon. The change of the hours of the: morn- 
ing maxima and minima with the seasons, 1s mainly a conse- 
quence of the changes experienced during the year, in the posi- 
tion of the circle of the earth, perpendicular to the radius of the 
earth’s orbit at 6 A. ., with respect to a meridian passing through 

€quinoxes; is inclin ed 234° to it, on the west side, at the scanned me 

_ * The special effects here alluded to, and in general the effects referred to in what = 
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val of time after the moment of most intense excitation ; because, 
doubtless, of the residual currents that continue in action, with 
diminishing energy. | 

two sets of currents, that have been specified, afford a 
complete explanation of the observed periodical variations of 
the declination and directive force of the magnetic needle. In 
considering their separate action it is to be distinctly observed: 
(1) that the currents produced in the earth’s crust by the impul- 
sive action of the ether of space are developed at each station, 
between the hours of midnight and noon—thongh the currents 
thus excited will be propagated on and produce a certain effect 
at other stations, before midnight and after noon;—(2) that the 
radial photospheric currents are chiefly effective between the 
ours of 6 A. M. and 6 P, M.—though their influence extends, 

especially during the summer, into the earlier and Jater hours of 
the night. In their effect upon the declination, the marked ten- 
dency of the first set of currents is to deflect the needle toward 
the east for a certain interval of time before and after 6 A.M, 
while the conspicuous tendency of the second is to deflect the 
needle toward the west for a certain interval about the middle of 

the day. Another effect of the latter set of currents is, when 
the sun is north of the equator, to augment the morning easterly 
deflection produced by the former currents. In their effect upon 
the horizontal force of the needle, the tendency of the radial 

ariations, we 
ng the 
h all t 

most effective tor 
winter solstice ; 

Po 
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the point of the earth’s photosphere directly underneath the 
sun.“ The other set of currents, have a maximum of effective 
action at the autumnal equinox, and, considered individually, a 
minimum at the vernal equinox.’ For at the autumnal equinox 
the most advanced point of the earth’s surface, upon which the 
impulses of the ether fall normally, will lie 234° to the north of 
he equator; and at the vernal equinox it will lie 234° to the 
south of it. Owing to the annual change in the intensity of the 
radial currents, the diurnal variations, both of the horizontal 
force and declination of the needle, that occur during the fore- 
noon and afternoon, are greater in the summer than in the win- 

A. (See Prof. Bache’s Discussion of the Magnetic Obser- 
vations made at Philadelphia, in 1840 to 1845, p. 45.) Past 

€ would here call attention to a special fact, from which it 
results that the currents developed by the ether, both on the 
side of the earth toward the sun, and on the opposite side, are 
especially effective about the equinoxes. Itis that, for a consid- 
erable period before and after these epochs, such currents, excited 
at any one place, have very nearly the same direction, and so 
Cooperate more effectually. (See additional remark on page 72). 
Among the annual variations of declination may be specified an 

fasterly movement of the needle at the hour of 6 A. M. from the 

annual variation that has been detected is an augmentation of 
the mean monthly intensity of the horizontal force, from winter 

_* The Precise epoch when the radial currents are most effective should vary 
shone, atitude Pt the station. It is plain that near the tropic of Cancer it 

some we 
P , 

‘shoul weeks before or after the summer solstice; for at summer. 
Solstice at the hour of noon, the currents, or wav: each the station from the 
Pag t points of the apie ety that receive the agg rays, should exactly neu- 

other. The epoch, or epochs, in question, it is obvious shoul 

~ as we recede from the Torrid - observations made at 
tal indicate that the radial currents are most ee ii on rizon n di a“ effective in determining the diurnal variation of the horizontal force about a month 

ore ; i i t 
with . 1 ust a8 with the radial currents, the epoch tumnal the latitude, and in the lower latitudes should occur before and after the au — 

. : ap . 
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of these increases, as we have seen, from the vernal to the 
autumnal equinox, and an action to augment the horizontal 
force, each day, is followed by one to diminish it, the tendency 
of the daily accumulation of residual currents should be to di- 
minish its mean daily value, from the vernal to the autumnal 
equinox. Such a tendency does in fact manifest itself. As the 
result of the observations at Philadelphia, already referred to, 
the mean monthly value of the horizontal force was 0°0018 of 
its absolute value less in September than in March.° : 

In the former memoir it was maintained that the Irregular Dis- 
turbances of the magnetic needle might be satisfactorily explained 
if we admit the existence of occasional photospheric currents 
proceeding from various points over the preceding and following 
hemispheres of the earth, and that the ordinary region of max- 
imum excitation lies in the plane of the ecliptic, from 60° to 90 
to the west of the point of the earth’s surface that has the sun 
in the zenith ; and that the region diametrically opposite to this 
is a secondary region of special excitation. In special in- 
stances the point of maximum excitation may have other posi- 

t es that 
the ecliptic currents, whether developed in the crust of the earth or its photos 

ne general causes are: (1 
its orbit; (2), a variation in the directi on of currents e 3 (8) 8 o 
the extent of the portion of each parallel of latitude that is exposed to the imping- — ing action of the ether, or auroral matter; (4), a change in the direction of the y em, as compared wi: i i gressive motion of the solar th the di of the _— 
tion of th. The epo i and minimum, dependent upon the first 

e solstices ; and those dependent fourth causes should fall near the effects of the second cause will vary 

at TS gg Pe Nae Rn Oe Ns rend et 

d 
hanges that occur annually in the effective action of — 

Feel Da 

with the locality. The currents due to the general motion of the solar system are 

~The conjoint aabwite ct thet 7 ‘ of . Je : 

sidering those which occur at the intertropical station of St. Helena. ota 

wn. ee oe 

that h b considera-_ 
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tions nearer the meridian in which the sun lies. An adequate 
cause for such occasional currents may be found if we conceive 
that they result from the penetration from time to time into the 
earth’s photosphere of bodies of auroral or vaporous matter, ex- 
pelled from the sun, and arriving with absolute velocities, ordi- 

that descends upon the earth from the regions of space. 
One of the most conspicuous facts relative to the disturbances 

under consideration is that the disturbances of the horizontal 
force that diminish its intensity prevail at all hours over those 
which augment it. This fact may be attributed, from our present 
Stand-point, to the circumstance that the descending masses of 
auroral matter, in receiving the velocity of rotation of the pho- 
tosphere of the earth, must generate electric currents, or pro- 
gressive waves, directed toward the west. There is still another 
effect that theoretically should result from the arrival of these 
Cosmical masses. The electrical excitation that should thereby 
be produced in the photosphere will act indirectly, in a greater 
or less degree, upon the earth’s surface, and develop currents 

ered may be in a at degree direct rather than inductive. 
That is, the penetration of the subtile cosmical matter into the 

earth’s photosphere may occasion streams of electricity in the 

su, 

that have been noticed in determining regular variations of the 
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It is conceivable that the effects which have been ascribed to 
the radial photospheric currents might be produced by an anal- 
ogous system of currents within the earth’s crust, directed 
toward the region directly underneath the sun. But no plausi- 
ble cause can be assigned for the existence of such currents; 
since if the sun be supposed to produce tides in the vast sea of 
electric ether that pervades the earth’s crust, and thus originate 
the currents supposed, the consequent effects upon the declina- — 

be tion and horizontal force should of the same character, if 
not of equal amount, at midnight and at noon. Besides the 
moon, by this sort of action, should produce greater effects than 
the sun. The moon, asa matter of fact, does exercise a disturb- 
ing action upon the magnetic needle, but the perturbations pro: 
duced by it have only been detected by the closest scrutin 
We may here take occasion to remark that the lunar diurnal 

variations of the declination, and of the horizontal force, are, in 
their nature, such, as should result from a tidal action of the 
moon upon the terrestrial sea of electric ether. Thus there 
should be, theoretically, a maximum of west declination at the 
upper culmination, or aang and another maximum at the : 

her : lower culmination. ere should also be a maximum of hor- 

izontal — a few hours ss each culmination, and a minimum 

a few hours before each culmination. For, the rise and fall of the 

pnt ag tide should be attended with currents, or rather waves 

of sas ns setting from all directions toward the point under- 
neath the moon, or a point somewhat in pores of this; and 
also toward the Pratl opposite poin 

tons.—The secular ace experienced by the 
declination and ‘direot tive force of the needle appear to be the — 

ce of the continual operation of the physical pro- 
psn which the ~— was originally magnetized. It will be recol- 
lected that this consists principally in the development of 
ecliptic currents s ake side of th 
which have a greater intensity than the oppositely directed cur- 
rents sea on the side toward the sun; also that these pe 2 

erating currents which originated at any station, at the 
stices, ran from E. to W., while ae developed at the venial : 
bapa proceed from S. of E. to N. of W., and those — a 

S.of W. It is tumnal equinox from N. of E. to 
nee a that, in the Northern Hemisphere, the currents hich 
originale at the autumnal 
those which originate at 

e earth farthest from the sun, 

oc athagn Pere eS ares 

: 

2. 
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annual resultant of the one set of components will constitute a 
current from E. to W., which will be equal to the sum of the in- 
dividual components; while that of the other set will be equal 
to the excess of the currents that run from N. to S. over those 
that run from S.to N. These general facts being borne in mind 

‘ N ing to the 
declination of the needle; except when the declination is easterly, 

_— sides of the point of maximum declination 

ss } . an 7 f 

now does throughout the United States. It ps then, that 
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should continue until Philadelphia has magnetically the position 
of the more westerly of the two neutral points above mentioned. 
But the needle will not in fact remain stationary when this po- 
sition has been reached; this could not be the case unless the 
effects of the varying resultants of the new and old currents 
should exactly counterbalance each other. In reality, those on 
the east side should preponderate over those on the west side 
becanrse they will be more displaced, and the currents of impul- 
ses proceeding from the same number of points will correspond _ 
more nearly in direction on the east than on the west side. The 
tendency of the second general cause should then be, to give the 
needle at Philadelphia a motion toward the east, in the magnetic 
position in which it would otherwise remain stationar 

If we now revert to London, as a type-station for “Western 
Europe, the present easter] movement of the needle should 
continue until the magnetic position of the more easterly of the 
two neutral points, so called, is reached. But at this position the 
resultant currents at places lying to the west, should, in the 
existing condition of the currents of the eastern continent, pre ~ 
ponderate over those lying to the east, and the easterly move- — 
ment should therefore continue. The continued operation of | 
the second general cause may thus keep ap an easterly move- 
ment until the needle attains to a certain easterly declination. — 

But the direct tendency to a westerly movement that increases 
as the easterly declination becomes greater, must ultimately pre- _ | 
vail, and the needle begin to turn towa 

It is obvious that the general result is the same as if the 
whole system of currents were gradually transferred to the west; — 
or the representative sinuous. curve had such a motion,—its 
folds at the same time changing more or less. Or o . 

the earth’s surface, at various distances from the equator, a 
suppose the whole system to be carried bodily toward the west. 

‘lo explain completely the secular variations, especially of oe : : 
horizontal force, we must take into account another cause in Op- 

from year to y or the reason that the annual diminution of 
intensity of currents already existing may be over-compensa 
ted by the new currents, or the.reverse.* ng the period of 
over-compensation, or of i een the riod of the. 

increase, a the secular pre cee of declination — 

ink: 

oo ee Sich hts (ace ace ag er een 

pear 
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succeeding period. Since it appears from Mr. Schott’s discus- 
sion of the secular variations (see Report of Coast Survey for 
1855, p. 337), that the secular period is shortening on the west- 
ern coast of the Atlantic, we have to infer that we are at present 
in that magnetic phase in which the reinforcement of intensity, 
from the new currents, is less than the annual diminution. In 
this circumstance we have the probable explanation of the an- 
nual diminution of the horizontal force in the United States and 
anada, An increase of the photospheric currents may codperate. 

b 

zontal force. This supposed action of the solar matter upon the 
crust of the earth may arise either from the direct propagation 

of the impulses, as already intimated; or more probably from 
0 Increase in the density of the ether, resulting from the accel- 
fration of the fall of the matter in question, produced by the 

th’s attraction. 

there is abundant evidence of such dependence, The annual 
Fates of variation of all the magnetic elements, vary during the 



76 W. A. Norton on Molecular Physics. 

reached its maximum about the year 1855; and that this is near 
the maximum epoch of the secular period of the sun’s spots. © 
In Europe the tendency of the same general cause isto make the 
secular rate the least at the same epoch. In this way, probably, 

it has happened that the increasing secular rate of the easterly 
movement there has become nearly constant.’ 

Observation has furnished the means of testing the explana 
= we have given of the progressive change of pr os 
Dr. Loyd, in his AWctiseton: of the Dublin Observations (between 
1840 and 1843), has established that the needle at Dublin has, 

r 

equinox. ‘The discussions of the observations at Philadelphia, 

and Toronto, have revealed a similar law at those stations, though 
the direction of the annual progression is reversed. No Ww, 
Dublin the new currents developed at all seasons tend to give 

7 From our present Mien portt we ney obtain a Sg Moaed of the origin of the. 
diverse luminous ie of the Aurora Borealis, as well of the attendant 
magnetic ph eran na. We may pereie that the Ais ora is a combined magn 
electric and electro-magnetic phenome —that the auroral Tight results from 
electric prea along the lines of mainte polarization that traverse the masses 
f solar matter, while passing over from the preceding to the fohewitig side of the 2] 

a 
the preceding side he photosphere ; but in part also to te direct disturbance of 
the electric equim, along the lines of polarization, by these currents, or by the 

ity in the photosphere. e. We here allude, le, especially, to » the more con- 

ceding discussion, - hie it may be advisable to state here, se briefly. a 
- 1. The sun must have become magnetized after the sa’ se eaie as the earth, by = 
reason of its rotation, and of its motion of rotation eoubcaud o h its 
motion through space. As in the case of the earth, there must i eer de- = 
ieearccsanat new currents, tending to exalt its magnetic — i oe currents 

SHOUrG COnCEeNnSe 

the lines of polarization, sere so develop both light and honk: "Tie s 
are probably due to an inverse effect (that is, demagnetizing and dispersi! 

| ; currents di: in th tosphere 

ould a ‘ 
bable that a large fraction of the heat by which the temperature 

walt Pt sun is maintained is the result of th itn sw recurrence of the pro 
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the needle an easterly deflection; except near the autumnal 
equinox when their effect upon the declination will be slight. 
For the currents will run from 8. of the magnetic H. to N. of 

change is due to the excess of the N. toS. cu rrents, from the 
summer to the winter solstice, over the S. to N. currents from 
the winter to the summer solstice, Under the influence of these 
currents the needle should be in its most westerly position near 

winter solstice, or near the close of the period during which 
. to S, currents are developed ; and at its most easterly po- 

iiiion near the summer solstice. The observations at these sta- 
tions give results in entire accordance with these theoretical con- 
clusions. But for the influence of the currents at other localities 

‘the amount of the inequality should be equal to the annua 
secular —— This was the case at Toronto (each 2’, in the 

tion mical matter into the nde nese is another source of hea 
2. Similar inferences ith r nepeiic an = 

condit e d proximate estimate away e of the com- 

canic eruptions. 1 Senet is idea there should pro obabir be certain lines of upheava 
Corresponding to ag ae currents, in some of their shifting and pie 8 
Stationary position 

4. The ign. 8 and corks nucleus of a comet should gett magnetized and 
heated in the as the earth, and the sun, both in its mass and photo- 
sphere, In this fa: fact w we aa the apparent origin of the i vactie and de ent 
of successive nebulous ps, and of the emission of luminous jets the nu- 
us ;—the process of detachment and indefinite expulsion being same as 

already to, as in operation in the phot f the earth (p. 76). Th 
Same process attends the formation of the solar spo originates — of ne 
ulous matter, seen in the zodiacal light. The residual cometary phenomena, which re- 
Main unaccounted for by Olbers and Bessel’s Peseel as arenes and amplified by the 
minute dt a Journal, vols. xxvii, xxix, an [2D may raga nga their 

" matter, set from oe sun, into oar earth photo: here, that the ont 
Variations of the aie ie tensi r the earth’s surface, are in 
idea that free at heric electricity, for cate ch no adequa’ ts tavee reetiiel las has 
Yet been ascert , is derived from the auroral matter ghus received. "ink, the 
; diurnal variations of the barometer are other — s that should result, on 
“Mechanical principles, fom the same gene! 

the hourly fall of | the temperature, durkog aha latter 

onic t, fe nfficient meteorological cause can be found, would 

afford di rene nee heating eet tat hs een attributed to the 
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years from 1845 to 1851). At Philadelphia the annual progres- — 
sion, in 1843, was (44); more than double the annual inequality 
(2’). This must be attributed to the reponderating action of 
the currents traversing those localities at which the needle was 

est. 

magnetic intensity of the southern hemisphere, in high latitudes, 
and the aut. equi. currents that of the northern hemisphere; 

[To be concluded. ] 

Arr. XII.—The Distribution and Migrations of North American 
Birds ; by SpENcER F, Barrp, Asst. Sec. Smithsonian Insti- 

_ tution. (Abstract of a memoir presented to the National Acad- 
emy of Sciences, Jan., 1865.) 

5 Ahan ee te grey te es at eee Mere a 

Ir is well known to all students of Natural History, that the 
zoology of America or the new world is very different from that 
of the old world, and that with these two grand divisions, there 
are in each various subdivisions of greater or less importance. — 

— 3 ‘ support of most naturalists of the 
present day, and his details will ever mark an era in the science 
of zodlogical geograph eography. ee _ Dr. Sclater, in the article above alluded to, presents the follow- 
_. It should have been stated in the text (p. 67) that the rotation of the earth virtually shifts the point®f normal im the ether to the east of the 6 a.M- meridian ; and so delays the morning critical hours. ‘ .__\. © propose to discuss, very briefly, in the next No. of this Journal the remain- ing topic of our memoir,—Chemical Action. es ae got 
_* Journal of proceedings of the Linnean Society : Zoo ogy, ii, 1858, 130, (Read See Ss a ee ee 
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ing scheme of the arrangement of “regions” as best illustrating 
their relationship. — 

“ Patzogran on Orp Wortp Creation. Neocrean on New Woritp 
I CREATION. 

Palearctic or ire 

North Old World Nearctic or 
North American 

Region, 
II. III IV SEEN? : vi. | Western | | Middle | | Eastern ‘ 

Paleotropical | .. | Palseotropical | .. | Palaotropical Neotropical or | 
or Ethiopian or Indian or Australian South American | 

i Region, Region. Region. H 

with Mr. Wallace’s corrections embrace the following countries, 

Sahara, and all continental Asia north of about the parallel 
of 30° N. lat. including the whole mountainous country and 
plateaus of Central Asia, as well as Japan and the Kuriles. The 
Aleutians, assigned by Dr. Sclater to this region, appear to belong 

IL. Ethiopian Region.—This embraces all of Africa south of 
the Sahara, and on the eastern side all south of about 30° N. 
lat, as well as most of Arabia, except the portion along the 
ndian ocean and the Persian gulf. It includes also Madagascar, 

and the adjacent islands as Mauritius, Bourbon, etc. The Sahara 
r. Wallace considers as belonging to neither the Palzearctic nor 

the African region, but to occupy the position of a sea, and to be 
cya destitute of land species. 

Ul. The Indian Region.—This includes the low lands of 
continental Asia, about south of 30° N. lat. and the portion of 
Arabia excluded from the Ethiopian region, as well as Ceylon, 
Sumatra, J ava, Borneo, and the Philippines. It is the country 
washed by the Arabian Sea, the Persian Gulf and the China 

48, and its southeastern limit passes between the islands of 
Bali and Lombok, between Borneo and Celebes, and between the 

_ Philippines and the Moluccas. : 
iV. The Austrahan Region.—This includes Australia, New 

emote is 
- fom each other than those just contrasted. The explanation of = 
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constitute a heme barrier. 
to the original peopling of the Indian si Australian regions, @ 
subsidence into the sea and the consequent production of islands, 
while it ultimately modified the minor as of the faune, 
left the prem outlines unchanged. 

American Region. -—Dr. Sclater divides this from 
the South American somewhere in Mexico, the line reaching 
farther north on the coast, and more to the south in the central 
mountainous portion. Wallace draws the line about the parallel 
of 22°, or near the Tropic of Cancer. To the north it includes 
Greenland. 

VI. South American Region.—This embraces, oo to 
Sclater and Wallace, the rest of continental America, the West 
Indies, the Galapagos, the Falklands, etc. while Wallace even — 
includes (very erroneously, however,) the Sandwich Islands. 

Of the regions thus sketched out, I propose to confine myself. 
to the two last mentioned, or those of the new world, and more 

especially the portion included in the United States and north — 
of it, and to point out the minor sr a and peculiarities — 
of the ornithological faunz of the _ Before proceeding 
however to this subject, 1 may pmuaeie ‘that I sick quite agree — 
with Dr. Saline in referring the West Indies to the South © 
— = but prefer to consider it as having indepen- — 

denaie 
VIL. "Wt “Indian. Region—In winter a large Sheth of 7 

North America, — the inhabitants of the islands are enusitd from 

but the summer fauna is very distinct. The islands nearest to — 
North and South America have of course an impress of the — 

peenliar to the West Indies, exclusive of the di paved sare a 7 
— a ses proportion ee to Cie. —_ ea ually a 

pecu iar to one tedaland repounnall 
as. Wei per ree etc., . Cuba, _Siphonorhis, Polytm 
Glossiptil, "piste Laletes, etc., to piss Dulus, ete., t 

* Todus Mexicanus of Lesson is a —— species. 

S5ieh 

z 

ee ey ee eran ts ye 
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Hayti. Where the species belong to continental genera not 
represented in North America, they are more generally of Mexi- 
can and Central American forms and rarely of strictly South 
American. 

The following table of resident land birds of Cuba and Ja- 
maica, exclusive of diurnal Raptores and Columbide, although 
approximately complete only, may serve to illustrate more fully 
the preceding remarks, 

Cuba. Jamaica. 
South American genera, - . . - rie: 1 
Central American and Mexican, - - - “ i 
South and Central American, - — - . mee 3 
North and Central American, - - - 5 2 
North, Central and South American, - Pegs he 10 

est Indian, - . ‘i : < . 8 6 
Peculiar to the Island, —- - - : as 6 

Total, 34 29 

The species of truly West Indian birds are remarkable for 
their local distribution, comparatively few being found on more 
than one of the larger islands, and, what is still more remarkable 

World—and very successful considering the insufficient data ac- 
cessible at the one. In 1859° Dr. Leconte sketched out their 

_ * Nyctibius, 6 Phonipara. st ee ae 
yo}, coleoPtera of Kansas and New Mexico, Dec. 1859, Smithsonian Contributions, 

XL 

I also refer to incidental mention of the same law in a paper b 1 self on oo 
Tada GF Cape ie Foe he ornate ae the Tad. Aoadeny Be ov, 8th, eg 

Am, Jour. Scl.—SEconp SERIES, You. XLI, No. 121.—Jan., 1866. 

ll 
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Colville. 
The western division begins at the western border of the 

eastern, or along the sterile plains of the trans-Mississippi coun- 
try and extends across to the Pacific ocean. The character of the 
ornithological fauna of this division is much the same through _ 
and beyond the Rocky Mountains to the eastern slope of the 
Sierra Nevada and Cascade Mountains of California and Ore- 
gon, but changes somewhat on the western slope and thence to 
the Pacific, and although to a considerable extent uniform, yet 
exhibits some modifications which may warrant a separation — 
into a western and middle division, making three in all, which 

y call provinces, of very unequal extent, and exhibitin 
further modifitsijatie or sepdecuaccs with latitude, as I shall ; 

proceed to explain, taking into consideration the whole con 
tinent north o: Rem iced, i F i 

As previously remar eastern province or division 

idccade from the Atlantic ocean to about the meridian of 100° : 
west from Greenwich, or 23° west from Washington. The line 

of division on the Gulf of Mexico, starts near the eastern rt 

of Texas, perhaps between the Brazos and the Sabine, and fol 

rs 
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lowing up the direction of the former river to the approaches of 
the Great Desert nearly on the meridian mentioned, proceeds 
northward, forced sometimes more or less westward, especially 
along the Platte, sometimes eastward. It crosses the Platte be- 
tween Forts Kearney and Laramie and intersects the Missouri 
between Fort Randall and Fort Pierre, perhaps near Fort Look- 
out, as it is between the first mentioned two points that in as- 
cending the river we find the change to take place in the orni- 
thology of the country. Soon after crossing the northern 
boundary of the United States and to the western side of Lake 
Winnipeg, the line rapidly inclines westward, especially beyond 
the Saskatchewan, and extends to the Rocky Mountains, includ- 
ing the valleys of Athabasca and Great Slave Lakes, and both 
sides of the Mackenzie River, north to the Arctic ocean, even 
crossing the Rocky Mountains to the Porcupine river and into 
Russian America at least to 145°, or beyond the forks of the 
Yukon, where Mr. Kennicott found many of the most character- 
istic summer land birds to be almost identical with those of 
Slave Lake, Lake Winnipeg, and Northern Canada. 

States, although its extent southward along the peninsula of 
Lower California is not well determined. ‘l'o the northwest it 

already stated, it extends along the eastern slope of the Cascade 
and Sierra Nevada mountains, and apparently along the east side 
of Lower California to Cape St. Lucas, at least the birds of the 
Cape, as will hereafter be explained, belong much more em- 

‘Summer may be 
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the peculiar fauna of Northern Mexico, which as far as its sum- 
mer birds indicate, is almost entitled to be considered as a fourth 
main province. 

The eastern province to the north merges into the Arctic, and 
southward exhibits a very important subdivision in the hot 
ion of the south Atlantic and Gulf States, which is bounded to 

the north by the isothermal of 80°, extending however up the coast 
to the Dismal Swamp of Virginia, or even to the Jamesriver. To 
the west it ranges along the isothermal of 83° or 85° following 
the line to the N.N.W. along the valleys of the Brazos, d 
river, the Washita and the Canadian. Most of the species be- 
longing to this subdivison reach along the valley of the Missis- 
sippi to a point far north of their limit on the Atlantic slope; 
the Swallow-tailed-Hawk, Parakeet, and other characteristic 
species, being well known visitors to Cairo, St. Louis, and ev 
as far north as Wisconsin. This subdivision of the eastern 
province experiences a still further modification in the southern 
part of Florida in consequence of the proximity of the Bahamas 
and Cuba, which causes stragglers of the West India fauna to 
enter its limits, especially along the south eastern keys. Some 
of these are Certhiola Bahamensis, Progne cryptoleuca? Vireo bar- 
batula, Quiscalus aglaeus (Q. baritus, Baird, B. N. A., 556), ete. 
The only really peculiar indigenous land bird in Florida is the 
Florida Jay (Cyanocitta Floridana), seldom, if ever, found out of 

at State. As far as is known, there is no corresponding 
‘southern subdivision on the west coast in the western province, — : : 
although California and Washington Territory have each some __ 
peculiar species. 
As in the eastern province, so in the middle, there is a sub- 

the species of this subdivision, that, with those peculiar to Cape 
t. Lucas, characterize the summer fauna of the latter region. — & , 

In winter, both there and along the Mexican boundary line, 
these species are mingled with others coming from the m! 
northern portions of the middle province. | 

In addition, however, ing certain species of the boun- to possessi. 
dary line fauna, Cape St. Lucas has other peculiarities which 
entitle it to especial consideration.” = 7 

It forms a distinct subdivision of the boundary sub-province 

page ES PO ce hy 42sec ah ts 
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indefatigable researches of Mr. Xantus," there are at least twenty 
species found at Cape St. Lucas not known elsewhere. 

rom all these considerations we are legitimately entitled to 
claim Lower California, or at least its southern extremity, as 
belonging to temperate North America, even more positively 
than Florida itself. : : 

-eculiarities in regard to the size of Cape St. Lucas birds will 
hereafter be referred to, : 
. +Here is of course an Arctic province which melts gradually 
into those great provinces mentioned, and along the mountainous 
Tanges extending far southward, in fact almost into Mexico, as 
shown by the occurrence in summer at Cantonment Burgwyn, 

Stande, and of those of the eastern province westward along 
the Missouri and along the Canadian, etc., but they do not affect 

Atlantic states, 

, See Xantus, Pr. A. N. S., Nov. 1859 ge 
* Tam informed by Dr. Cabot that a third specimen has recently (Dee. 1864) 

been sh : al HL isty. As it has ear ated. to the Hasarel ¥ : Society, son 

Fa coast in company with some of our eastern species bred in the Mackenzie 
River valley and returning sont to lanti i 
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brachyrhynchus, Colymbus Pacificus, Bernicla nigricans, Anser 
fiossw, ete. This, however, may be in consequence of their mi- 
grations being along a meridian line, or north and south; the 
meridian of the westernmost point of California and even of 
phemeireaic Island passing east of the mouth of the Mackenzie 

iver. 
In any investigation into the reasons why the eastern province 

is of so much greater extent than the others, and exhibits such 
a trend westward in British America as to reach and even cross 
the Rocky Mountains, we will be greatly aided by the examina- 
tion of Prof. Guyot’s Wall Map of North America. On this 

Lake to the foot of the Rocky Mountains, and north to the Arc- 
tic ocean on both sides of the Mackenzie. Within this vast 
country are “islands” of more elevated land; the whole Appa- 

St. Lawrence system of waters (nearly parallel with the latter), 
the plateau of Iowa and Northern Wisconsin, and that east of 

: 
$e Sa e & ee a3 ree ye 

o g i=] 2 Qu o 3 a o Qu oa 03 
Qs 

fq?) < jon} = 

38 e & gs 

Athabasca, and 

Arctic America, and is a great granitic or azoic region, more or less barren of 

Ground Bear, the Polar Hare, and other species. 
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of temperature, to interrupt or affect their passage by way of 
Rupert's land to the shores of the Arctic ocean.” 

lachian “island.” Thus we have Amzia, Lepidosteus, Mic 
(Grystes), and various other forms of fishes throughout the Missis- 

he James or Lower Potomac except as 
stragglers. The soft shelled turtles, and the great mass of the 

" The hoes cag Region towards the north and northeast passes into a well t 
marked subdivision, called by Prof. Verrill in his paper on the birds of Norway, 

le, the “Canadian.” This he correctly rizes t presence of certain 
Species during rep certain near allies, in what, with Prof. breeding season, replacing 

Z, we may term the Alleghanian subdivision. Some of the ch ic 
and more or less parallel species of birds in these two subdivisions he considers to is 

be the following 

Alleghanian, ian. 
Dendroica discolor, Dendroica striata, 
Pipilo erythrophthalmus, Chrysomitris pinus, 
Spizella socialis. Curvirostra leucoptera, 

Junco byemalis, i 
Perisoreus Canadensis, 
Picoides arcticus, 
Tetrao Canadensis. ee 

Canadian sub-province includes especially the highlands between Hudson 

Bay and the Taree wi ba Gene i ato Northern Wi 
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western, by their Saurians. Among fishes the Etheostomoids, 
Esoces, Siluride, the fresh-water Ganoids, (Amia, Lepidostei, ete.) 

Western. Middle, Eastern 
Buteo montanus. ' montanus. borealis. 

elegans, elegans. i 
Athene cunicularia. pogea. 
Picus Harrisii. ii. villosus. 

i i Gairdneri. ubesce 
sph li, = — realis ? 

yropicus nuc nuchalis. arius, 
Cola; Mexicanus. auratus. : 

Alexandri. colubris a 
Chetura Vauxii, Vauxii? lasgii i. 
Chordeiles popetue. Henryi. popeta & 
Myiarchus cinerascens. cinerasc crinitus. 
soe Richardsonii. i — i virens, 

i pusillus. busi Trailli? 
difficilis. Sificilig? flaviventris. 

Turdus nanus. nanus. Pallasii. 
us ustulatus, fuscescens. 

Me = arctica, sialis, 
ypi vrayi. | Macgillivrayi. Philadelphia. 

Icteria longicau ida viridis 
Dendroica Audubonii Audubonii. coronata. 
Collyrio excubitoroid excubi ‘0 

insoni. Swainsoni. gilvus, 
Mimus var. caudatus. caudatus. polyglottus. 

husredivivus. | crissalis, [ 
Harporhynchus longiros- | rufus. 
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pemeterres Berlandieri. { Iudovicianus, 
Thryothorus spilurus, leucog: Bewickii. 
Troglodytes Parkmanni. Paneer! aedon. 
Sitta aculeata, aculeata. carolinensis. 

phophanes inornatus." | atricristatus. icolor. 
Parus occiden Male. septentrionalis. atricapillus. 
Pealtriparus us plumbeus. 
Carpodacus Californie Cassini. urpureus. 

trichia Gambelii. lence pbieys: 
unco anes: Oregonus, hyemalis, 
Seal Breweri.” pallida. pusilla. 

elospiza Heermanni. fallax. melodia. 
Peucea rufice Cass estivalis. 
Passerella Townsendit shinacen” iliaca. 
Pipilo ae reticus. erythrophthalmus. 

ripsolonbs 
Aijten gubemato or. pheeniceus. — 
Sturnella neglecta. neglecta. . gna. 
Scolecophagus pis eyanocephalus. icc 
cyanea Steller a) macrolophus, 

iforni W ousii. Floridana. 
: Meleagris Mexicana. lopavo. 

Callipepla Californica. Gambelii 6 
Ortyx texensis. virginianus. 

Tetrao Obscurus, Richardsonii. 
Franklinii. e is. 

Sabi umbelloides. umbellus. Tis Faraone, ai 
nigricans, brenta, 
leucoparei Hutchinsii. 

Querquedula cyanoptera. | cyanoptera. disco 
Pelionetta T: ‘dei perspicilla 

occidentalis. Smithsonianus 
Chroicocephalus franklini. | atricil 

Sterna elegans, : regia, 
Uria columba, grylle. 

To sum up in brief the conclusions reached in the preceding 
remarks, it may be stated that the ornithological provinces of 
North America consist of two o great divisions of nearly equ 
size in the United States, meeting in the vicinity of the 100th 
Meridian, the western half divisible again into two, By closely 
Telated to each other than to the eastern, though ea ial 

ree 

east of Mi issouri. A conloekh or be arctic fins patio with 
and melts into the three, extending far to the south Eo oo into 

ico) along the Rocky mountains. The middle and eastern 
provinces have each a southern subdivision, the one bordering 

on Mexico, the other on the Gulf and the Atlantic, and each « 
also exhibits a differentiation, the former having a ‘special 

a 

1% 

Areata ig rg vert gga 8 Found also at Fort Tejont 
“ Found all the way across to the P ; 
~~ Jour. Sct.—Seconp Ssrixs, Vow. XLI, No. 421.—Jax. ., 1866. 

12 
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subdivision again into Cape St. Lucas, and the latter into 
Florida. Northward the eastern province extends more and 
more westward reaching the Rocky mountains and even west 
ward of them towards the Yukon 

The southern boundary of the middle province of North 
America may be arbitrarily established as a straight line, drawn 
from the mouth of the Rio Grande to that of the Yaqui near 
Guaymas on the Gulf of California, thus ae into North 
America the whole of Florida and Lower California, 

[To be continued.] 

Art. XIII. —Bperiment on Mechanical Polarity * by PLINY 
LE Cuase. M.A., S.P.A.S. 

{Continued from vol. xl, p. 316.] 

C. AppaRAtus-PoLariry. 

Friction and the jarring of the apparatus, modified by the 
degree of velocity imparted to the ring, produce a colerity of 
their own which should be carefully estimated, and due allow- 
ance made for its influence in all delicate and doubtful a 
ments. In order to determine the directivity of the normal vi- 
eect independent of any mere current influence, the ne 

shielded ty a — as in the ordinary surveyor’s or marin- 
a's $ compass. 

27. ‘When the axis is in the meridian, the polarity appears to 
be meridional. 
bach With the axis in the equator, the polarity is also me- 

ridion 
29. 7 the northern extremity oo the axis is inclined to the 

west, the needle declines to the eas 
30. Giving the axis an easterly santanaibe, the needle declines 

to the em The declination is, therefore, from the axis in all 
cases, and we may infer that the earth’s rotation exerts a con- 
stant endanee to increase the normal declination of the needle. 

81. In all positions of the axis there appears to be a slight 
disposition in the needle to decline to the east, independent of 
the motion produced by the mere vibration of the apparatus. 
If this disposition is owin g to terrestial currents, it is probable 
that the declination would be westward in the southern hemi- 

° a force 
recat from the earth’s rotation which deflects tt to the right in the — 

rthern i but to the left in the pain pe fog 

eanisk 07.) 

1 From the ae of the American Philosopbical Society, vol. x, pp. sib Ti 
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82. If a candle-flame, or the smoke of an extinguished taper, 
be brought near to the revolving ring, it will be repelled from 
the equator, attracted to the poles, and neither attracted nor re- 
pelled at a distance of about 30° from the equator. 

a magnetic needle is substituted for the taper, it tends 
to parallelism with the axis at the equator, and dips toward the 
center as 1t approaches the poles, in accordance with its general 
disposition to range itself in the line of strongest vibration. 
(Exp. 8, Proc. A. P. S.; ix, 359.) 

D. Revoitvine Discs arracnep to THE Rive. 

a. Dises Arial. 

84, Whatever may be the position of the axis, there is a very 
slight axial polarity. 

b. Dises Perpendicular to Axis. 
35. There is no current-polarity. 

c. Discs with 45° Kast Declination, 

oa If the axis is in the meridian, the needle declines to the 

37. If the axis is in the equator, when the top of the ring 
Moves south the needle declines to the east, but when the ring 
moves north the declination is westerly. 

38. If the axis is inclined to the meridian, and the dise passes 
Over the needle in the magnetic equator, the declination is 
easterly; but if the disc is meridional, I am unable to discover 
any decided current-polarity. 

d. Discs with 45° West Declination. 

39. Placing the axis in the meridian, the needle declines to 
the west. : 

40. When the axis is equatorial, the declination is westerly. 
41. When the axis is inclined to the meridian, and the disc is 

€quatorial, the needle declines to the west; but if the disc is 
meridional, it produces no marked ity. 

42. All of the experiments with revolving dises, as well as 
a those with tixed discs, appear to be affected by chan; 
im the earth-currents, especially when the motion of the ring 
Is hortherly, ee Heuer 

are a ag results are in precise accordance with the theo- 
‘etical deductions contained in my papers on the ‘‘ Numerical 

ations of Gravity and aca” on the “Influence of 
Gravity on Magnetic Declination,” and on “Gravity and Mag- 
netic | nolination” (Amer. Phil. Soc., ‘Dec. 16, 1864, April at e 

ay 19, 1865, and this Journal [2], xxxix, 812; xl, 83 and M. 
1 as well as with Dove's discovery that analogous ate = 
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validity of any inferences as to magnetic motions that are drawn 
from the effect of impulses which are confessedly purely me- 
chanical. 

Such doubts may perhaps be removed by considering, Ist, 
the well-known danger of being led astray by the simplest un- 
detected fallacy in @ priori reasoning, which renders it desirable 

in experimental verifications of every philosophical in- 
ference; 2d, that if all forms of force are, as 1s so generally sup- 

, mutually convertible, the convertibility can only be dis- 
covered through their mechanical momentum; and 34, that all 
the experiments illustrate the magnetic influence of a fluid controlled 
by the reaction of disturbed gravitation. I have shown that forces 
proceeding in lines corresponding to those which represent solar 
and planetary* influence produce magnetic deflections equiva- 

lent to the observed solar-diurnal, annual, decennial, and secular 

y me 
nal [2], iv, 379, 382), it will be generally admitted that the 
quantity of motion is the proper measure of force. In an or- 

der-clap, w occasioned 
air in the restoration of disturbed equilibrium; and, on t 

? Mr. Ferrel refers, for a beautiful illustration of some of his propositions, to 
Foucault’s experiments with th is Journal, [2]. xv, 263 ; xix, 141). with p ‘ oh 

° The connection which has been pointed out by Sabine between Schwabe’s theo- 
| tie 1 

ov 

retic course of the et fe phenomenon and the magne 0-11 year a 
interest from Prof. Wolf's continued (Phil. Trans., 1852, Art. VIIL 

i ions into the i 1 planets upon the sun-spo 

{See Monthly Notices of the Royal Ast. Soc, May 12, 1865.) Me ; 

4 Is the “ pulsating molecular force” of Prof. Dana’s hypothesis material or imma- 

terial? If the latter, is it intelligent or unintelligent? How can momentum be 

imparted by velocity without material mass, unless it be by the direct and volun- 

tary act of a competent intelligence f 
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other hand, in water-spouts and tornadoes, the flashes seem to follow, instead of preceding, the equalizing action of aérial gravitation. We have never yet been able to measure the 
electrical and gravitating momenta in such instances of violent 
commotion; but we can hardly doubt their exact equivalence, 
in view of the well-established law, that “action and reaction 
are always equal and in opposite directions.” And in conside- 
ration of such probable equivalence, it does not seem unreason- 
able to quote them as standing evidences of that long-desiderated link in the chain of kinetic unity, for the recognition of which 
the way has been partially prepared by Henry’s discovery of 
the tendency to equality of electric momenta, and the cor- 
relation of intensity and quantity-currents (this Journal, [1], 

tween the thermal and magnetic curves (Hobarton Obs, I, xli; 
Toronto Obs., I, xxxviii; St. Helena Obs., I, 38, &c. &c.) have 

m 

129), barometric tides (Ibid., 
d P: 

120, sy Pp. 123-7), winds (Ibid., p. 121, and Proc. A. P. S, x, 104), thermal char fase: Sabina. Yoo Bb) and lunar attraction Prog, A, P.S.,, ix, 484-8; rans. A. P. S., xiii, 129; and Gen, : 
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Sabine’s Diagrams, Toronto Obs., vol. iii, plate 2), and the prob- 
able, if not certain, dependence of the variations of lon g period 
upon trade-winds (supra, Exp. 19-24) and planetary positions 
(Sabine and Wolf, loc. cit.), the hypothesis of any peculiar mag- 
netic zether, electric currents, or specific solar and lunar mag- 
netism, to explain the normal perturbations of the needle, appears 
to be entirely superfluous and unphilosophical. Every particle 
of the earth’s atmosphere is continually receiving and imparting 
the heat which is radiated from the earth and sun, its specific 
santa constarttl eng in such manner as to rt in- 
cessant rapi 

aetatiunh is counterbalanced iy terrestrial attraction, ones cal 
forcibly where the sun is in the horizon, and with the least 
relative efficiency when the sun is in the zenith (or ye sie in 
the summer solstice, provided the station is oe tropical). 

The pressure thus exerted varies from 0 ib. to 15 tb. per square 
inch. ‘aking the mean (73 ib. per square — or 1080 ib. per 
square foot) as the average sees ibraling tendency, we have 4 
force nearly fifteen times as great as that which produces, and 
more than Se: times as een as that which is prod oleae 

: sane and other mete- 

appears to be complete and aeecion usive. 
It is possible that a aie! study of the relation of the winds 

to we various —— variations would brin light other 

The earth’s most powerful radiation is dadiial, di in radial lines ; next in’ capes 

sity is the — towards the thermal poles, or ‘aon the a ’ meridians ; 08 

the i isothermal lels, the radiation is comparatively ins ely 1 
* The morning and evening maxima, and moon minimum eee) Shik 

combined pub totatita, are the principal causes of the daily barometrig = 
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Whatever cause effete at the same instant the magnetic and . 
aérial currents should first manifest itself through its influence 

intervals of six hours, so arranged as to facilitate a comparison 
with the magnetic declination, I find in each year, from 1844 to 
1847 inclusive, that at one hour before the observation of the 
wind (and in each year except 1846, at the hour of observation) 
there was a greater average westerly WS by EL when the wind 
was nearly east than when it was nearly his is shown 
by the following table, which embraces all the tabulated in- 
stances when the wind was E. by N., E., E. by S., or S.S.E., 

or S. 
The Gaidion of declination is alta s | by a 

ing from the observed declination the m onthly mean at thes 
hour ; 2d, subtracting the monthly average of is daily wea 
from the: mean variation of the day; and 3d, subtracting the 
latter result from the former. One scale division of the decli- 
hometer =0'-711. Increasing g wester- 
ly declination. 
Silica 

E. by N., E, or E. by S. {| $.3.E., 8. by E., or 8. 
i oars. pag 7 Sage 

g | £28 533 E | 333 
¥ 2 Soz 338 3 S23 : 
ear. z 5 = : ee 3 36 —_ 2s ee tae OR eRe ch BW sh) ay Lk 

63 S.a4 4 ie 4 6s S28 > 
a "3 4 en ole | Fa. dares FO tn: 

1844 | 1] -611 —46 | -1066 =97 gL b+ 42970 406) 
1845} 10 | -3- Seg ee —05 || 988 | -1828 | -06 
1846 | 90 | -116 | -06 | +437 | +22 || 191 | + 678 | +08 
1847*, 8 —4:96 a a} —15 + 1°52 +12 

Total,| T26 | 1439 [11 | -1976 | —16 || 567 | = 621 | —ol 

_ The — experiments of Marcus, showing the direct conver- 
of heat into electricity, (see London Chemical News, No. 

286. Journal of the Franklin — No. 478,) t the a 
n atmospheric daily cycles, with two maxima an 

minima of of letra Pane ar and the tendency of aye — 

are all ieee in this nae 

* Jan to July inclusive. 
com- ” For pa late i interesting observations upon atmospheric sey, src 

Bice °f De. A, Wilts ts the, Tames code erage. 
The long series of observations at ee nt 

siting mae sot onto ete 63, table lvi. 
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Art. XIV.—WNotice of a new group of Eocene Shells; by 
T. A. Conran. 

of the relations of these Miocene localities en, however, 
we find dey beds in juxtaposition, the testacean groups of which 
differ entirely in species, and the evidence is clear that the 
must hav lived and died in or near where they are now found, 
we are a that‘ in giving each group a distinct name, and in 

them. I propose therefore to disti uish this crim ioe) of tes- 
tacea by the name of the moe Bluff group, the situation of 
which is in the Upper Eoce There is no town near its out 
crop other than Vieksure fey which its ideality could be more 
ag 6 indicated, but it is only in Warren Co., Miss., that the 

up can be clearly defined by other ‘fossils than Ostrea 

eorgia 
The following section will show the relative position of this 

group: 
Vicxspure Buourr. 

Calcareous silt with land shells of recent species, 10 to 20 feet. 
Bluish and yellowish hardpan, often pebbly,—orange sand, Sat ade 5* 20 * 
Vicksburg roup.—Marl, ete. 60“ 65 “ 

Jackson Croup.—Orbitolite limestone. 
sao — 

lignite clay and gray sand with Ostrea Georgiana Conrad, 
Corbula alta Con., Natiea? Mississipiensis Con., Clavella Vicks- 

burgensis Con., Triptonopsis subalveatus Con., Busycon nodula- 
Con 

Gray or biack lignitic clays and sands, 

Solid lustrous lignite, 
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Art. XV.—Professor Treadwell’s Iniprovements in construeting 
Cannon ; Address of the President of the American Academy 
of Arts and Sciences (Prof. AsA Gray) upon the presentation 
3 Rumford Medal to Professor TREADWELL, November 15, 

5. 

[Extr. from the Proceedings of the American Academy, vol. viii.] 

of heat. This medal is now before us. It is the first which the 

e. 
earliest communication,—a pamphlet published in. the 

Plements of destruction, may be questioned. We need have no 
theese in this respect. So long as life and property, which 
Possessions, they may be justly yielded and taken, if need re- 
quire, for the preservation of those that are. ri ag ss a 

et always count among their greatest bene 

1 
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of civilization. 
We in our day, within the last fifteen years, have witnessed a 

change in the means of attack and defense greater than any 
made in the two hundred years previous, a change ene 
complete revolution in tactics, both on land and on sea. 10 

id nd 

our whole navy as it was in 
Fortunately, the balance is redressed by equal improvement 

in defense. 
The improvement in fire-arms, both great and small, is in their 

increased range and precision. When the effective range of 4 
musket-bullet was extended from 200 yards to 1400 or more, it 

projectile, and the devices for . breech-loading, are necessarily 
subordinate to the question of strength: with this sufficient, 

cast in the reign of Queen Elizabeth. - se 

But the most effective guns of the present day embody mae 

inciples of strength. ey are all built-up guns. With them — 

= takis the names of Armstrong, Blakely, Whitworth, © 
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Parrott and others. Whatever may be the relative merits of 
these several varieties, our interest is confined to the question of 

steps, and the only steps, which give distinctive character to the 
guns under consideration. Both originated with Mr. Treadwell. 

These two inventions are often confounded, although more 
than ten years elapsed between them. The confusion is doubt- 
less Owing in some degree to the fact that the two are found 
combined in nearly all the modern built-up guns. e first 
Initiated a system of construction which may be designated as 
the coil system ; the second, what may be named the hoop system. 

The first was successfully applied to the making of cannon by 
Mr. Treadwell in the yedr 1842, and a full account of it was pub- 
lished in 1845; the gist of the invention being in so construct- 
ing the gun that the fibres of the material shall be directed 
around the axis of the calibre. 

This method of construction is described in Prof. Treadwell’s 
Own language as follows: ‘Between the years 1841 and 1845 
T made upwards of twenty cannon of this material [wrought 
‘ron]. They were all made up of rings, or short hollow cylin- 
ders, welded together endwise; each ring was made of bars 
wound upon an arbor spirally, like winding a ribbon upon a 
block, and, being welded, and shaped in dies, were joined endwise 
when in the furnace at a welding heat, and afterwards pressed 
together in a mould by a hydrostatic press of 1000 tons’ force. 
Finding in the early stage of the manufacture that the softness 
of the wrought iron was a serious defect, I formed those made 
afterwards with a lining of steel, the wrought iron bars being 
Wound upon a previously formed steel ring. Hight of these 
Suns were 6-pounders of the common United States bronze pat- 
tern, and eleven were 32-pounders of about 80 inches’ length of 

and 1900 pounds’ weight.” ans te 
The soundness and value of this principle of construction 

Were fully confirmed in England by the experiments of Sir Wil- 
liam Armstrong in 1855, and attested by his —— before a 

"Tibes his own gun as one “ with a steel tube surroun 
Coiled cylinders,”—as “peculiar in being mainly com 

tubes, or pipes, or eplidae rs, formed by coiling spirally lo 
of iron into tubes and welding them on the edges, as is t-barrels.” His indirect testimony to the originality of Mr. 

'Well’s process is equally clear; viz: that, within his. edge, no cannon had ever been made upon tl « toe 
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made his own in 1855,—he being, as we must suppose, ignorant 
of what Mr. Treadwell had done thirteen years before. T 
statement of Mr. Anderson (witness before the Commons’ Select 
Committee), made before the Institute of Civil Engineers im 
1860, is equally explicit as to the nature and value of this method 
of constructing cannon. And, finally, the high estimate of its 
importance abroad is shown not only by the honors and emolu- 
ments conferred by the British government on the re-inventor, 
but still more by the actual adoption of this gun as the most ef 
ficient arm yet produced. For it must be borne in mind that 
the faults or failures, complete or partial, of the Armstrong and 
similar guns, are not of the cannon itself, as originally construct- 
ed, but of breech-loading contrivances, of the lead coating of the 
projectile, or of other subsidiary matters. oa 

That our colleague’s original invention, the value of which is — 
now so clearly established, should have been so generally un- 
acknowledged by inventors abroad is his misfortune, not his fault. 
For, not only were his guns made and tested here, and their 
strength as clearly demonstrated before 1845 as they have been 
since, not only was a full account of the process and of the re- 
sults published here in that year, buta French translation of his 
pamphlet was published in Paris, in 1848, by a professor in the 
school of artillery at Vincennes, and Mr. Treadwell’s patent, 
with full specifications, was published in England before Sir 
William Armstrong began his experiments. 

The difficulties to be overcome in making such a gun,—great 
at all times, as Sir William Armstrong and Mr. Anderson testify, 
—were far greater in 1842 than in 1863. These difficulties were 
mainly, if not wholly, in welding large masses of wrought iron 
in the shape of tubes or cylinders. It is for overcoming these 
difficulties that this medal is bestowed, and especially for the 
means and appliances by which this difficult mechanical achieve? 
ment was effected in the furnace “ by the agency of fire.” Bee 

An incidental but noteworthy part of the improvement was 

e com the second improvement in the construction 
of artillery, the invention of the hooped gun. a 

This is not always clearly distinguished, even by those occl- 
pied with the subject, from the gun formed of coiled rings. Bub 
a simple statement will bring into view distinctly the new pri — 
ciple of strength here introduced, eee oe 

If an elastic hollow cylinder be subjected to internal fluid — 
pressure, the successive cylindrical layers of the material com- 
posing it, counting from within outwards, will be unequally dis- 
tended, and the resisting efficiency of the outer layer will be less 
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than that of any layer nearer the axis. And if the walls of the 
cylinder are thick, and the internal pressure surpasses the tensile 
strength of the material, its inner layer will break before the 
outer one has been notably strained. Hence the tensile strength 
of a square inch bar of the material is the measure of the maxi- 

consideration. The improvement does away with this limit, and 
enables us to go indefinitely beyond it. : 

his is accomplished by so constructing the gun that the inner 
layers are compressed by the outer; whereby the internal pres- 
sure is first resisted by the outer layers, which must be distended 
enough to allow the internal compressed portion to attain its 

| Wee ae tls ahi Tt must not ae angie that the earlier invention 1s supet> 
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seded by the Jater one. That is used in forming the hoops of 
the Parrott gun, and in most of the British guns. d the best 
gun which could now be made, as experience has shown, would 
be composed of a barrel of cast-iron or steel, inclosed and com- 
pressed by a cylinder of coil. 

e need not discuss the question of priority of invention be- 
tween Mr. Treadwell and others, competitors for a share in the 
honor of producing the modern cannon. His independence of 
each and all of them has never been called in question. Nor 

principal result of this third investigation, proceeds to show, 
that, to attain with effect the end sought for by hooping a cast» 
iron gun, it is necessary to harden the wrought-iron hoop by 
cold hammering and severe stretching before placing it upon the 
gun-body. He computes, that, by this simple means, a hoope 
gun may be made more than twice as strong as those which have 
been constructed by Blakely and Parrott, the materials being in 
both cases the same. 

gz q 

restored (rifling excepted) from Mr. Treadwell’s papers alone. 
And now, Mr. Treadwell, in delivering into your hands this 

beautiful gold medal and its silver duplicate, I have much pleas- a 
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SCIENTIFIC INTELLIGENCE. 

I. Correspondence of Prof. Nicxuts, dated Nancy, France, Oct. 12, 1865. 

Thus prepared, he went to Paris on became apprenticed to Mr. Tecker, 
4 distinguished manufacturer of physical apparatus, where he was able 
to indulge his taste for experimental physics. 

ile laboring under this accurate instruc 
of lectures of the Faculty of Sciences at Paris, an 

obtain @ seat in the Institute, : ae He oe 
In 1830, Mr. Silbermann quitted his uncertain position, which gave him unceasin g occupation, to accept a place as Engineer of —. 

Deva He was attached to the works for diking the Rhine, 
®ontinued in this capacity until 1836. : ears 
But topography od odin works could not make him forget ex- 
perimental physics. He returned to Paris at the call of Prof, Fouillet, 

it under better circumstances than before, to be experimenter in physics Ae 
ah 
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in the Faculty of Sciences, and also at the sien i of Arts and 
Trades where Pouillet also gave a course on physic 

Here he remained till 1848, at which time he was appointed Superin- 
tendent. It was during this period that his taste for exact workmanship 

became manifested in lasting results. It was he who engaged Ruhmkorff 
to make the Melloni apparatus used for repeating Melloni’s experiments 
on the radiation of heat; and Soleil to construct the diffraction and in- 

terference apparatus, evapted for exhibiting experiments on these ae 

in a course of public lectures. He was the first also to project upon 
screen the beautiful phenomena of the polarization of light; they were 
shown for the si time in 1838, during the course of physics at the 
Faculty of Scien 

Exhibitions of “this kind on a grand scale were rendered possible by 
hi 

use. It is true that many heliostats were known before, among others 

those of S. Gravesende, Fahrenhéit, Charles, and finally that of Arago, 

executed by Gambey ; but all these a were too difficult of use 
for the lecture room, and even for private study were hardly av ailable. 
The necessity of these “ porte lumiéres” was keenly felt epeanly in 
optics. The heliostat of Silbermann was presented to the Aca f 
Sciences, on the 27th of February, 1843. It was promptly sone by 
physicists, for it met all the mathematical conditions of the problem 
without loss of precision, and cost but one-third that of Charles, or of 
yam 
It was while he was laboring for the reputation of Pouillet (in 1838) 

in investigations upon the dilatation of gases, t that he had occasion to de- 

platinu It was also about this time that, in a series of experiments 
on the density of liquids, he employed as tare a glass vessel identical in 
density, , and capacity with the flask, and in this way arrives at a 

’ hygrometric or , arerastiie variatio: 
Silbermann of scrid eas manual Spe With the 

most restricted dail jhe: ae means, he improvised the most delicate 
apparatus. He justified completely the portrait that Franklin drew of a 

true philosopher: “ He should be able to saw with a file, and to file with 
asaw.” The physicists of Paris knew him well; and when an experi 
ment did not succeed, they resorted to Sahenhare. who could generally 

labors and sacrificed his time to undeceive vee searcher for the philoso- 
pher’s stone, or for pidasteat se perpetual moti 

Silbermann was an excellent draftsman. gs was he ve made the 
drawings for the plates i in Pouillet’s Treatise on Physics. He modelled — 
admirably i in wax, and without having even learned the art. a sit art- 
istic gifts show how it happened that his labors sensibly wore upon his 
system, and finally terminated his career, 

By his labors Silbermann was entitled to honors and dignities ; but, as a 

with Laurent, his modesty constantly held him back from them. For, at 

Paris, merit alone is not always enough to ensure elevation; a degree of 
pa 

+ 
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audacity, tact, and some patronage are also required. Poor Silbermann 
had nothing of all this; he did not express himself easily either in words 
or in writing, 

He died July 4th, 1865, well satisfied that, as some return for his ser- 
vices, he should be remembere y those whis survive him. Will he be 
mistaken j in this hope? In the eddy spp -chase pews occupies the 
scientific world of Paris, there is no st for those who fall; the 
prize is for those who sonal the goal; it seuahert little by what means. 

List of the Scientific labors of J. Th. Taek taken from Poggendorff’s Hand- 

nstrument for ep seein, the focal Ian of lenses and mirrors, (28 Feb., 1842). 
Foco This instrument is known as the 

eliostat, to direct the beams of resp sun ie the interior of the camera, as well 
as into the lecture room, (Feb. 7th, 1842). This instrument is known in science un- 
ler the f rm Sire Heli 

Sym Aastra _peepsitat (18 
Sonam ter easuring Page heights, dic, (July 7th, 1845). 

ments on i the rapidity of motion of Electricity, (March 27th, 1847). 
Gintectinal alcoho — meter. 
Apparatus for the mpa rison of measures. 
Apparatus for sae —— 
“Comparateur a aren : io 

Metrical_ measurements of the human bay. Mean of hum Law of 
length and oe si og of measures of tng ae their yolation € to the mean 

ages se beautiful researches now classic, upon the heat of combination, 
cartied on wit Prof. Favre, researches which occupied him more than three years 
and find their place in all treatises. They are published entire in the “ Annales de 
Chimie et de Physique” for 1853. They are illustrated by some hundreds of ex- 
periments, 

although, in 1843, Dumas, then President of the Academy of Sci nee, 
ed from the Minister of Public Instruction ph oie that the pub- 

lication should be made at the expense of the department. It w pct not till 

nomy, &e. 
oisier was a complete man. He was not only remarkable as a chem- 

Ist and physicist; he was an adintnietrater of no ordinary merit. is is 

evident in the oP ab which he has left, and which will Me with the 
Series of unpublished documents that Dumas has collected in part from 
Aw. Jour. Ser.—Szcoxp Szntms, Vou. XLI, No. phere 

4 
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the family of Lavoisier, and in part from notes made by this unfortunate 
savant during his journeys, which, as well as his laboratory notes and 
other papers, were happily cena they having been long in the hands 
of a to whom they were con y the daughter of Lavoisier. 

agnesium Light—The tercrent & properties of magnesium light 
are now familiar to all. Sie this Jour., xl, 287.) Some facts have been 
recently observed that are not yet g enerally known. As regards its 
chemical effects, this light i is well fitted to render luminous phosphores- 
cent bodies, as was fully ascertained by Mr. we in the month of 
January, 1865. This is now a lecture-room experiment. Take a series 

will explode under the indienne of magnesium fipey ; and, moreover, that 
this explosion does not take place in darkness, nor under the influence of 
the red or yellow rays, as had already been remarked for common pe by 
Gav Lussac and a ard. 

T 
and nese these chemists satisfied themselves that magnesium, when 
cold, decomposes water in the presence of the feeblest acids, even of car- 
bonic acid. 

If this metal were not so expensive its = could be applied to numer- 
0 recent invention of an Italian, Mr. Carlevaris, may perhaps 

be a successful application of it, pl the metal, he 

illuminating gas and atmospheric air with a tenth part of oxygen. 
light thus produced is very brilliant and appears to answer admirably for 

the pari of photographic ¢ images, or for magnifying them. 
rst Mr. Carlevaris used magnesia, and also carbonate of magnesia. 

But ‘. found afterwards that the chlorid gave better results. 
4, New facts neat toe aes Position of Thallium in classifi- 

cation.—Mr. Crook arranging thallium near lead (Journ 
Chem. with a 1864), while Mr. Lamy i is equally decided in placing it 
among m Is of the on. Each cites facts favorable to his own 

views. ir % a review pgs all t Mews facts and considerations in the Jou 
of Chemistry and Ph passer Saseahed 865) I have shown the ponibiitof 
resolving the question by placing thallium with the alkali metals, but 
also including with it lead and silver. This opinion confirms a theory 
the forward twenty years since by Mr. Baudrimont, who even then 
ranked lead with barium. Now that we have an alum with a base of 
oxyd of sleet; isomorphous with the alum of thallium, that of potassium, 
etc., there is less objection to putting in the sam p all these met- 
als, although in other respects they are quite pan ad The facts men- 
tioned tend to show that thallium should be co nsidered as establishing 4 

point of union between the alkali metals on one side, and lead and 
silver on the other. 
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5. Bromo-thallic and Iodo-thallic acids—After having established the 
fact that thallium forms with bromine and iodine t @ compounds T! Br’, 

rm 
with the bromids and alkaline iodids, bromo-thallates and iodo-thallates, 
perfectly definite and crystallizable (Feb. 1864). These compounds are 
isomorphous with one another. Fu rther, the acids Tl Cl? and Tl Br? are 
capable of cugtecna with several equivale ents of ether. TII? however 
does not so combine under these ‘22° amen it has not yet been 
isolated.— Comptes Rendus, March, 1 

6. Separation of lead and of sis by means of Bromo-thallates.— 
There has been till now no process known by which lead can be easily 

m 

and free from chlorids or from brom aide in exes ss, they do not act upon the salts of lead, while they yield with the salts of ll a rakes pre- 
cipitate of bromo-thallate of bismuth. This white precipitate is soluble 
in a concentrated solution of sal-ammoniac. The reagent employed is 
one of the salts which I have described. 

Br Tl, Bre K+-4HO; rhombic tables. 
Br? Tl, Br Am-+-8HO; crystallized in yellow needles. 

Br? Tl, Bre Am+4HO, isomorphous with the first, 

Having a limpid solution containing a salt of lead, as well as one of the 
bromo-thallates of which we have been speaking, it is sufficient to sees some 
nitrate of bismuth to obtain immediately a marked reaction ; all is- 
muth is ‘Stk in the ee when a sufficient quantity of the heeds 
thallate has been e employed,—Journal de Pharm. et de “i [hh ii, 218. 
0 detonating Antimony.—This metal, as Mr. Gore has observed, 

attaches itself to the negative pole of a pile, whien a solution of po elie 
rid, bromid or iodid is s ubjected to voltaic action. Various explanations 
lave been given of this oe and it is not surprising that it has 
been attributed to catalysis, or to a uliar condition of the iene 

in 1858, j is in no ian contrary to rate for chlorid of ad 

We may then ex ect to see formed an explosive phosphoru 8, arsenic, 

o smut, be because of the wena itunes these elements and nitro- 
or anti 

Existence ce of chlorids corresponding to peroryds,—In treating 4 

+ allan manganese with hydrochloric acid, free chlorine is 0 

accordance with the equation Mn0?-}-2CIH= 2HO+Mn Cl-+-Cl (1 si 
The treatises add that half the chlorine is set free because ct, com- 

Pound ding to MnO2, that is to say t es ites ane oe 

ae mapa apes if so the equation = 
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T have ascertained that the pere a pone Mn Cl? can really be obtained, 
and that the same is true of Mn and MnI?. Various processes le ad 
to this conclusion; the most sopoMinih requisite is to use as little water 
as poss ssible. n : aking in a tube, welt mvoletss a of manganese 

S02,S, Ph, Al, Fe, Zn, PbS, SbS3, ke. ; it takes moistures from the air, 
and speedily undergoes alteration, giving out the gas CIH. In the pres- 
ence of much ether it dissolves, changes color and becomes red, like 
mineral chameleon 

To perform the experiment in a public Jecture, a little MnO? in a 
is put into a white dish, and ether saturated with chlorhydric gas 
poured upon it. It is sited with a glass rod, and immediately the quid 
becomes of a beautiful green color 

In default of ether selina iad with CIA, chlorhydrie acid ina saturated 
aqueous solution may be used ; in this case the liquid becomes at first 
brown, but it turns green when ether is added. It is a very beautiful 
experiment. 

The bromohydric and iodohydrie acids act in the same manner, The 
products, however, are less stable than those obtained with MnO?. The 

ioxyd of manganese gives similar results. At the same time I as- 
certained that the formation of the sesqui-iodid, Fe? I, whose existence 
has been denied by Gmelin and others, is nevertheless possible when iodo- 
hydric gas is made toact upon peenionr des of iron and anhydrous ether in 
a very cold tube. Its stability is not 

n France the perchlorids ipewh lores) bear the name of singulo- 
chlorids (chlorures singuliers) conforming to the denomination of singulo- 
oxyds which Roma as imposed upon _peroxyds, such _ _ O?, PbO, 
BaO?, &c.— Annales de Chimie et de Physique, [4], v, 1 

9. Waling one of Boron with the Hal or oes ae boracie 
acid dissolved in absolute alcohol, and treated with a current of ahs or 
BrH, acts like the oxyd just spoken of; et is, its oxygen separates 
from. the chlorine and bromine so that i orms chlorid or roma of 

the gas CIH, containing boron ; the thermometer rapidly rises to 85 
The residue is boracie acid. The volatile nai is oe ia ether, 
BoO’ +5(C*#H5O)-+-9HO. ee 

With boracic acid, anhydrous thers and dry Os, analogous resulls 

are obtained, if heat at 100° be ¢ mployed. 
Bromid of boron, Bo Br’. —'he acid BrH gives very nearly the same 

results. The ethereal liquid collected at 115°C. has the formula Bo Bré+ 
13(C#H®O?)-+-3HO; or rather Bo Br8+-13(C*+H®0)+16HO, oe 
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All these ethers are alike in their acrid taste, the white fumes which 
they emit, and which contain some boracie acid, the accompanying com- 
pounds, and finally in their property of coloring dry tumerie brown, a 
property belonging also to dry chlorhydrie gas. 

These new compounds act with MnO2 like ether charged with CIH; 
that is to say, it transforms it into MnCl? or MnBr?; the sesquioxyds are 
equally attacked by it. 

ence, Marseilles, Madrid, or in Algiers. ar, however, a birth of 
ostriches has taken place in the cooler region of Grenoble, in the garden 
of acclimatization of the Regional Society of the Alps 
The ostriches at the time of breeding were kept in a chamber. After 

46 days two young ones appeared, to which the female seemed as devoted 
as she had been indifferent to the eggs, On this occasion, as has been 
before observed, the little ones placed themselves only under the male, 
and received no nourishment from the parents. 

After the results obtained in Spain, and since in England, we may hope 
#80 to acclimatize the Cassowary. 

fresh waters of Australia, and simply by retarding the hatching by keep- 
ing them in ice. We have already spoken of these attempts. The So- 

ciety of Acclimatization at Paris learn from Mr. Ed. Wilson, President of 
the Society of Acclimatization of Victoria (Australia), that the young fis 
hatched in 1864 have done wonderfully well, and encourage the beli 
that their acclimatization and reproduction are assured facts. 

12. Vitality of the Salmonide.—On this occasion, we may recall the 
results of some experiments that Mr. Millet has undertaken on the circu- 

lation in young Salmonide, such as the European Salmon, Trout, Grey- 
ling (Thymallus), and Coregonus. The result is very important to prac- 
tical pisciculture, : 
_ In the earlier state, the vitality of the Salmonide has as its inferior 
limit ~2° C, and as the higher +30° C. With trout, and with the 
Salmonide in eneral, the necessities 0 iration increase with the 
temperature. Water in which the fish live should be much more aérated, 
oF more frequently renewed, when the temperature is above +-15° C. than 

en it remains below --10° C. a ae 
_ +he transportation sd taabeyonts eggs and of young Salmonidz re- 
quires much less air, or less water, at a low temperature, than at a hi 
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On the origin of terrestrial magnetism.—Under this title I have 
ata out in this Journal in 1854 (xvii, 116, xviii, 386, xix, 104,) that 

terrestrial magnetism has no other origin than that of the rotation of the 
earth ; that the sun is a magnet, and also derives its magnetism from its 

rotation. I recall these facts with reference to a pole on this subject 

published in this Journal, vol. xxxviii, p. 420, Nov 
14, Brptiograpny,— Archives of the Scientific Jase to Mex 

vol.i. Paris, Imperial Press, 1865.—Besides the regulations organi 
the Scientific expedition, decreed Feb. 27th, 1864, this first volume con- 
tains a series of memoirs and of instructions, of the highest interest, on the 

knives, in obsidian ; on the ruins of Yucatan, and finally on different sub- 

jects connected with oe metallurgy, meteorology, natural history, 

and the agriculture of Me 
emotrs on ihe use rex iodine and potassium en trealing diseases 

from lead and mercury, and syphilis ; by M. Mzisens.’ Paris, 1865. In 
8vo.—The object of this memoir is to show by Sen the import- 

ance of ane and potassium in the treatment of the diseases above 
mentioned. This treatment is founded on the power of iodine and po- 

fein a render soluble, and eliminate from the state of double iodids, 
the metallic compounds which have roe introduced into the organism. 
The facta cited by Mr. Melsens, and the cures perform med appear conelu- 

sive. He gives also a brief review of pices in Austria in the mer- 
cury mines of ldria, coals = the Wieden hospital at Vienna. 

16. Figuier: La Plunte—Botany illustrated, for popular use. One 
large vol. in 8vo, with ane plates and beautiful drawings.—A Ww ork 
well adapted to the parlor from the facility with which the dryest details 
of natural history are made intelligible to the uninitiated. 

17, Victor Meunier ; Science and its followers in 1864. 2 vols. 12mo, 
—A critical review of the labors and nigapiaeety of men of science, 
written with much By gi rested and force. Among the principal ques- 
tions treated are— Aérial navigation, spontaneous generation, lake dwell- 

&e. 
Review of Medical Hydrology, both French and foreign, 8th year.— 

This review is published every two months at Strasbourg, under the é 
rection of Dr. Aimé Robert, chief editor. It treats of whatever relates 
to — waters, and also is occupied naturally with hydropathy, él er 

BITUARY, —Dr. inne OULLET. While Sod this . to 

uccess, of Zool 
He was also Director of 188 ecue at Natural History in that a 

i. Time fails us to notice his life, which was devoted to constant study, - 

or to speak of his labors, which have given him all kinds of recom a 
and a high rank among men of science, He died at Strasbourg, Oct. 6th, a

 

1865, at the age of 61. He had been more than 40 years in the Faculty a: 

of which he was Dean, 
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II, CHEMISTRY AND PHYSICS. 

@. 
culiar oxychlorid, probably Nb, Cl,0,. The hyponiobic acid of Rose 

° =e = 3 ° g.: Q 3 Qu 
— 
2 o th a ee oO = 

Bes 
<S ay ° I oO oe 3 Qa. 

— 
7 i) é tat co S = @ =} Lear] 

alent of niobium is about 40. ‘The native tantalates and niobates may 

be included under the general formula 2RO,5R, O3, and there are vari- 
ous mixed or intermediate minerals between the true tantalite of Kimito, 

served that atoms and not equivalents are used: 

Potassium compounds, TiK,F,-H.0 NbK,F,0,H,0 WK,F,0,,H,0. 

Copper compounds,  TiCuF,.4H,0 TiCuF,0,4H,O WCuF,0,,4H,0. 

'b20,Cl, a better with Rose’s analyses than that given by Rose 

himself, Nb,Cl,. The author promises a further investigation of the 
Subject. 

. Hermann has published a very extensive and elaborate m smoir on the 
tantalum metals. He admits the existence of three distinct metals, 

namely: tantalum, niobium and ilmenium. Tantalic and iene 

Presented by the : | OF aan ae 
columbite of Middletown contains both ilmenic and hypo-niobic acids ; 
fo ermann’s methods of separating the different acids from each other 
We must refer to the original memoir. According to him the equivalent 
of ilmenium is 52°37, and that of niobium 52°80, a degree of coinci- 
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dence which does not increase our confidence i 4 his results.—Blomstrand 
tn alain mt Chemie und Pharm., exxxv, p. 19 ore = the same, 

; Hermann in Journal fir prakt Chemie, + v, Ww. G. 

soot one methyl- benzyl.—The identity of toluol with aoe -phenyl, 

o? a , was demonstrated some time since by Fittig and Tollens, but 

these chemists found that xylol was not identical with ethyl-phenyl 

he Hq E though isomeric with it. Fittig and Glinzer have now shown 
12°"5 : 

that xylol is identical with methyl-benzy], Ona, t, which may beob- 
tained by the action of sodium upon a mixture of bromid of benzyl 
C,,H,Br, and iodid of methyl, C,H,I. As thus prepared xylol boils at 

139°. Ethyl-benzyl, c " t, prepared in a similar manner boils at 

150° C., and —— not to be identical with cumol.—Ann. der ~<_ 
und Pharm., lvi _G. 

3. On the eee of chlorine, bromine, ‘and iodine, by means bee the 
spectroscope.—A. MitscHERLicu has s ucceeded ina p lying t the spectro- 

scope to the detection of extrem mely minute tspeaten of Hiya bromine 

oa iodine, and has thus ae eae extended the the instrument. 

loid salt of copper m nikes its appearance as described and figured by the 
author in a former paper. In this manner without further suction: t of 

cent of chlorine, 4 per cent of a and 1 per cent of iodine 
may be detected. As sulphate of ammonia gives a spectrum of its own, 
its use is disadvantageous when small quantities of chlorine, bromine and 
iodine occur together. In this case it is better to precipitate with a salt 
= silver, mix the precipitate with twice its weight of oxyd of copper, 

this manner we ses detect ro per ae of 

chlorine, per oent of bromine and 4 per cent of iodine in the prec 
The spectra follow each catiee 4 in ty snaies first that of Plorid, 

then that of vaifferent d and lastly that of iodid of copper; an effect which 
dla 

cipitate after anti a shor time examined as above. In this magnet age 

follows that one 6 fad millionth “of beoti
sinlé can be detected by the s 

ae | if 

scopic method, and the reaction of iodine is equally delicate. In 6} 
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pounds of sea water the author detected jeer the spectrum lasting 
seven minutes, but the iodine reaction could not be obtained from this 

per is to be placed in the bulb nearest the flame, and the organic sub- 
stance in the other; the products of the distillation > the organic mat- 
ter are thus carried over the heated metallic copper, and in this manner 
the smallest traces of chlorine, bromine and iodine may be detected even 
when traces of one are present with a large excess of the others, The 
author did not succeed in making ag sesasa fl quantitative determinations 
by the above mentioned process. In conclusion, Mitscherlich states his 
conviction, based upon spectroscopic accuiaiece that iodine and nearly 
all the other metalloids are compound bodi ies, and promises to describe the 
pole came upon which this conclusion is founded.—Pogg. Ann., exxv, 
p. 6 Ww. G. 

erence of about 30° pa eac. ch ott, y the acti n of nohepere’ upon 
silicate = ethyl ” authors sbutned a liquid Botti between 148° and 

147°C., and having the formula Si€,H,,@,, which corresponds to a 
diethyl. iainsaslig! silicate. The action of chlorid of silicium upon puri- 
fied and dehydrated wood-spirit produces normal silicate of methyl and 
hexa-methylic bisilicate. The former is a colorless ae with an agree- 
aie ethereal odor, very soluble in water, and burning with evolution of 

White vapors, Its formula is Si(€H,),0@,. The other silicate is a 
liquid; it boils at 201°-202'5°, Its formula is Si,(€H,),0,- The 
Merence between the boiling-points of the normal silicates of methyl 

and ethyl is 44° C., or o only 11° for a molecule of €H,. The difference 
between Pag boiling: “points of the disilicates is 33°, or about 5° for ~~ 
—Bulletin de la Société Chimique, May, 1865, p. 356. 

. “evtendg metallic radicals,—The researches of von Oefele upon 
the oo of sulphur with ethyl have already been mentioned in 

this Jour Cahours, without, as it appears, waiting for the comple- 
tion of ck (ores investigation, has taken up the iy and has pre- 
Pree, # number analogo ies 

Mine upon sulphid of methyl (C,H,)2S, the author shinies a body 
lizing in beautiful octahedral ambe reoloted: ¢ crystals having the 

forma 8 2} ee Oxyd of silver decomposes this substance and yields 
2 ee 

8, | oe which is entirely neutral to test paper. Todid of methyl ae, 

energetically upon sulphid of methyl and yields a white crystalline mass” 
ee the formula S, | “ 3, The ane become brown under the i in- 

si= 
du Jour. Scr. shite icici: Vou. uty No. dak 1866. 

15 
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fluence of light, and with oxyd of silver yield S, ft which possesses 

tremely energetic alkaline properties. The salts of tri-methy] sulphurine 
pear well, but are usually deliquescent. The iodid of ethyl-dimethyl 

“3 
su!) hurine So, 3 , may be prepared in a similar manner, and yields 

a basic oxyd and crystalline salts. Todid of methyl unites with tellurid 

of methyl to form a crystalline mass which has the formula Te, 4 + *3, 

With oxyd of silver this salt yields a basic oxyd. A similar ethyl com- 
ound also exists as well as analogous bodies containing selenium in 

place of tellurium or sulphur. Sulphid of allyl also combines with iodid of 

methyl, yielding the iodid of tri-allyl sulphurine S, i (Ce oHs)s. Bromid 

of ethylene, C,H,Br,, unites with sulphid of methyl to form a bromid 

(CoHs), aaa 
having the formula C,,H,,Br,8,—S, 4 (C,H,)”. This bromid yields 

B ‘3 
a basic oxyd and well defined salts. Brominated bromid of ethylene 

4H,Br, unites eS sulphid of methyl to form a bromid having the 

(CoH), 
formula S, (Cy sa si Todoform C 2HI, gives an analogous iodid. It 

is ony, to see oe all the above mentioned compounds belong to the 

types S,X,, 8,X,, or S 6X12, and that sulphur, selenium and tellurium 

must be regarded in these ome unds as tetratomic.—Bulletin ns la ei 
ciélé Pritts July, 1865, p. 

. On some salis of teroryd * thallium.—SrrecKer has deseri ibed s sev- 
eral inetig salts of the teroxyd of thallium which possesses well 

of soda is added to oa solution of proto-chlorid of thallium in carbonate 
of soda, a brown precipitate of teroxyd of thallium is gradually formed 
which settles slowly and may be washed by decantation. According | [ 
Strecker the teroxyd is anhydrous; warm dilute sulphuric acid 
dissolves it to a salt which, dried in air, has | the formula TIO, "3505+ 
7HO; the salt when dried at 220°C. contains only one equivalent of 
water. Heat decomposes the sulphate according to the equation 

TIO,, 3880,+-HO=TIO.SO,+S0,+HO.SO,+-20. 

The sulphate combines with the sulphates of soda and potash to form. 
double salts which have respectively the formulas 

TIO,, 380,+4+Na0, SO, and TIO,, 2SO,-+-2(KO, SO,). : 

Oxalate of ammonia gives a heavy white precipitate in a solution of the 
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sulphate of teroxyd of thallium in dilute sulphuric acid. The precipi- 
tate may be washed with cold water in which it is quite insoluble. Boil- 
ing water decomposes this salt with evolution of carbonic acid. Heated 
ina glass tube the thallium is reduced and is easily fused to a single 
globule. The salt has the formula TIO,,8C,0,4+NH,0, C,0,+6aq. 
Strong nitric acid dissolves teroxyd of thallium, forming a erystalline ni- 
trate which has the formula TIO,, 3NO,+-6aq. The solution of this salt 
gives a siskin-green precipitate with ferro-cyanid of potassium and a 
yellow precipitate with the ferrid-cyanid. Iodid of potassium produces 
a black precipitate which is doubtless a ter-oxyd. Strecker suggests that 

ium presents analogies both with monatomic and triatomic elements 
and does not lend support to the theory of the invariability of atomici- 
ties— Ann, der Chemie und Pharm., lix, p. 207. W. G. 

1. On the synthesis of butyric and capronic ethers.—FRANKLAND and 
Duppa have published a preliminary notice of the very interesting and 
important results of their investigation of ‘the alternate action of sodium 

' |C+H 
atomic instead of equivalent weights, becomes C H . If one atom 

0C,H, 
of hy drogen in the atom of methyl be replaced by an atom of methyl 

CH, 

We shall have propionic ether C. H . The replacement of a sec- 

O 
OCH, : : 

ie: atom of hydrogen and methyl should yield butyric ether 
CH, 

Cc CH, * 
c 0 H Z which would also be formed by replacing one atom of 

(OC,H, | 
hydrogen in acetic ether by ethyl. The replacement of two atoms of 
hydrogen in acetic ether by two of ethyl should yield capronie ether 

C, 5 
Clic oa : 

0 H ,and finally the replacement of three atoms of hydrogen 

OC_H, : 

C 

Hy, | 
aoe By the 

C | ofc 
by three of amyl should yield margaric ether C sf C, 

ae “= 1 0C,8, * 
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with iodid of ethyl yields, among other products, butyric ether from which 
the acid may easily be obtained. The reaction by which butyric ether 

}C 
is obtained may be expressed by the equation C< H Cols t sik 

O i 
OC,H, 

C,H 

C{C({H  +Nal. By the action of iodid of methyl upon disodium- 

| 
| OC, 

acetic a the authors obtained an acid also identical or isomeric with 

Na if CH, 

CiNa CH | C4 CH, 

butyric acid, the reaction being C ollie sell f=et H 

OC, a 60, H, 
+2Nal. The authors leave it for the relent undecided whether sci 
having the formula of butyric acid, obtained by different processe 
identical or only isomeric. By the action of iodid of ethyl upon deodiahe 
acetic ether the authors obtained an ether isomeric or identical with — 
capronic ether, Chemists will await with impatience the completion of 
this investigation, proiesng, as it does, to lead to results of the greatest 
theoretical interest.—-Ann. der Chemie und Pharm., lix, p.217.  w. & 

8. On the heat of friction; by Prof. Jostan Bed Cooxz, Jr. (Proc. 
of the Amer. Acad. of Arts and Sci., vi, rs aie 65).—An accident to 
on of the large turbine wheels empl oyed b y ie Merrimack Manu 

ng Corporation of Lowell has furnished a most remarkable illustra- 
ei of the modern mechanical theory of heat, and through the kind- 
ness of Mr. Isaac Hinckley, the accomplished agent of the Corporation, 
I have the pleasure of bringing the facts to the notice of the Academy. 
I cannot do better than to begin by reading Mr. Hinckley’s own state- 
ment, in 1 a lett tter addressed to me, dated December 30th, 1864. The 

dranlic Experiments, which you will find in the College Library. Our 
turbines are similar to the Tremont turbines therein shown. ee 

“ The turbine of which these pieces were a part is one of 250 H. P _ 
under a fall of 32 feet, us ing ft. of water per secon 

velocity of 144 revolutions per minute. Its position is horizontal, an¢ 

at a level of 3 feet below the surface of Merrimack River at its ordinary 

stage. It is mounted upon a vertical wrought-iron shaft 25 feet Jong 
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? ], the steady-pin is marked ‘I. 

second. 
“A similar accident happened thrice to our turbines, which are now, 

: ” aps. 

‘ly ral No ‘ 

highest temperature attained, must have been fully supplied by the heat 
generated ese the same time; and this must, therefore, have been 

_ evolved with equal rapidity at the surfaces of friction. No change in 
molecular condition of the iron, and no abrasion of oe metal, is at 



118 Scientific Intelligence. 

rapid evolution of heat, and the facts force upon us the conclusion, that 
the destruction of mechanical motion is the one and only efficient cause. 

ics, 

of motion is equally irresistible. Lastly, it is evident that the facts here 
stated perfectly accord with the well-known experiments of Rumford 
and Davy; only since the moving power of the Merrimack turbine is 

the Boston office of the nevi nine Telegraph Company lines, upon the 
magnetic effects of the au 
a wes that in in one case, the deflection of the needle of his 

I fouind it to reeenoue to thie ¢ evolution of 3883, of a cubic centimeter 
of mixed oxygen and hydrogen gases per minute, equal to the decompo- 
sition of 335 of a grain of water per hour. 

et us assume for the unit of strength of current the evolutions of 
one cubic centimeter of mixed gases per minute, and let S signi 
strength of current measured according to this unit. Let the unit of 
resistance be that offered by one foot of a round wire, one twentieth of 

an inch in diameter, and made of pure copper, (nearly = 13000 000 foot- 
seconds,) and let R denote units of resistance. Denote units of electro- 
motive force by E, then will E=RS. Furthermore, denote units of 
electrical energy by E, then will E=RS?=ES express the relations 

between electrical energy and its corresponding resistance, electromotive 
force and strength of current. The mechanical value (denoted by M) 
of this unit of ang energy is equal to yo4%sh40q foot-lbs. per minute, 
or M= 

he m pa resistance of the line from Boston to Springfield, in- 
cluding the relays in circuit, was found to be equal to 515970 of our 
units; hence the electrical energy per minute, exerted by the aurora 
upon the line while the needle stood at 78°, was E= 515970 X(‘683)?= 
241241; and its equivalent mechanical Patan was M—-0019 kK 241241=> 
46.178 foot-lbs. per minute. 

This wire is of iron, and is one hundred miles in length; it was orig: 

kd of the wire known as No. 9, hence its volume spnld not exceed 

i *yx (148)? 5280 X 12 KX 100=108925 cubic inches,—63°03 cubic feet. 

Therefore the mechanical energy me eubic foot of the wirex ot = 

7°32 foot-lbs. per minute. 
If we suppose the auroral energy to be equa’ uall: active at all points. of 

space where its presence was evident, we s find it to amount to 
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II. MINERALOGY AND GEOLOGY. 

1. Pachnolite, a new mineral.—In searching for crystallized eryolite, 
occurs 

Fe Al Na Ca H 
50°79 18:14 12°16 17-25 960 = 102-94 

ftom which Knop draws the formula 3(2Ca, 2Na,) FI4+-Al,Fl,+2H= 
Fl 51-12, Al 12-29, Na 12°38, Ca 16°14, H 8.07=100, 
; The crystalline form of pachnolite as determined by Knop and v. Rath 
's trimetric. The crystals occur in simple rhombic 

to its crystalline form and chemical composition. Dr. Hagemann’s 
analysis gives : 

Fl N Cc H se 
5115 eis tot 1744 863 = 9963 

It is interesti in this connection to note that cryolite is now imported 

froma A A by the cargo to Natrona for the purpose of pean 

mg soda ash, alumina salts and other products mentioned in volume 
XXXY, p. 285,] 6... 
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2. On Chrysolite with Chromic Iron in Pennsylvania; by Dr. F. A 
Gentu. From a letter to Prof. Dana, dated Philadelphia, Dec. 10, 1865. 
—lIt is about one year ago, sinceI wrote Prof. Brush of avery interesting 
discovery which Prof. Booth made, of a large crystal of chrysolite from 
the great (or once great) chrome mine, called Wood’s mine, in Lancaster 

e occurrence is the more interesting to me, since, in a certain 
degree, it confirms my views as to the parent rock of the serpentine and 
talc of the chrome region. I may add that > ee ots also received chry- 
solite, associated with hornblende and magnet , from near Media, 
— ware Co., Pa., at which locality occur he: beat crystals of chromic 
iro 
3. Crystallized Gold in California.—Prof. W. P. Blake states that a 

mass of he which is for the most part a congeries of imperfect crystals, 
has been nd 7 miles from Georgetown, El Dorado Co., California, 

A e “es 201 oz., and is valued at $4,000. The mass is now in New 

city. 
“He also has a California ee of an octahedral pin fess if per- 

fect would measure 2 inches on a side.—ZJn a letter to Prof. D 
4. On an Asphalt vein in ‘Woo d Co., West Virginia ; eer Pp 

Lestey. (Proc. Amer. Phil. Soe., ix, 183, 18 63.)—This vein, ,, tantedd 
about 20 miles (in an air line) sout of Pion pe cuts vertically 

through rocks that are nearly horizontal and have a strike of 8. 78° W., 
while the strike of the county is S. 35°-40° W. It isa vein of a solid 
bitumen-like substance rather than a coal bed. It resembles the ee 

siest, fattest caking ar much of it breaks up = small prisms, a 
none consists of layers. In an assay made by . 8. Lyman of ~~ 

delphia, in which’ the amount of hydrocarbon ‘iskabe in benzole w 

found to be about Se of the whole, the volatile matter, coud 

to the mean of two assays was 47°11, and of ash 1:73. The substance 
filling the vein is beyond question, Mr. Lesley observes, a product of the 
gradual oxydation of coal oil that once filed. the open fissure. 
on Deseri — of Fossils of the Marshall Group of Michigan, and 

ivalent in other States; by Prof. A. Wixcnett.—Prof. 
Winches extensive investigations among the fossils of the sandstones 

n th 
of the roped shale of New York), including the beds called the We 
verly sandstone in Ohio, and those of the rocks of which his Marshall 
Group in lower Michigan consists. have led him to suggest, if not believe, 
that these beds are not ec ents, even in part, of the Chemung beds: 
New York, but rather of certain conglomerates in western New York 
which have been referred to the inferior Carboniferous. His former iden- 

i s are all abandon ile an 

between ‘the more western beds and the supposed Carboniferous wl 
erate,” at least until observation shall have demonstrated that the Marr 
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shall Group is in stratigraphical position really below that formation. 
The investigations in the more western States tend to confirm this view. 
The number of species that have been described from the rocks is about 
379, 170 of which were first described by Prof. Winchell. The present 
paper contains descriptions of 94 species, 36 of them new. 

6. On a few of the Fossiliferous localities in Livingston and Genesee 
Counties, V. Y.; by Henry A. Greex.—(Communicated for this 
Journal.)—To reach one of the best localities of the Portage group, in 
this region, proceed about a mile up the ravine of Buck Run, from 

? 

lerophons, Goniatites, and several other species of Mollusca. 
A little farther up the ravine, I found, at one time, a portion of a fossil 

plant. The part obtained was nearly a yard long, from two to four 
inches in width and about half an inch thick. There is but little coaly 
Matter about it, the larger part consisting of pyrites and shale, i 

At Gibsonville, a few miles west of our village, I have found quite a 

number of these plants. One of these I traced some six or seven feet. 
It was about four inches wide, and one-fourth of an inch thick, and was 

showing the arms, has be ti A large portion of this specimen : s, has been wanting. ge p ) 

18 nearly perfect; it shows the forms and markings of the large plates of 

AM, Jour. Sct.—Szconp Series, Vor. XLI, No. 121.—Jan., 1866. 
i es 
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Here also is an outcrop of the fish-bearing, pyritiferous beds, 
though at present covered by a slide of earth, so that only loose slabs can 

be obtained. Fish remains are not so abundant here as at Moscow, but 

the bed is crowded with minute Brachiopoda and Gasteropoda, with some 

e 

Both above and below this, along the creek, fossils are very abundant an 
in fine preservation. Among them are Alrypa reticularis, A, rugosa, 

A. zigzag, Phacops bufo, Homalonotus DeKayi, Nucleocrinus lucina, 
and a Crinoid much resembling a Comatula. By following up, for a short 

distance, another branch of this stream, from a point one-eighth of a 

mile northwest of the village, the characteristic fossils of the Moscow 

ale may be obtained abundantly. 
Interealated between the beds of the Moscow shale, at this place, are 

lenticular masses of iron pyrites, from five to thirty feet in diameter, and 

from one to six inches in thickness. They contain fishbones and teeth in 

abundance, as well as numerous Brachiopoda, Gasteropoda and Cephalo- 

poda, and occasionally Crinoidea. 

Going north from Moscow about three miles, the road crosses Paterson’s 

Creek. A few rods above this point the ravine begins, and along the 
bottom of this for some distance is a rich spot for the fossil seeker. The 
Phacops bufo and Cacabocrinus glyptus are among the choice things that 

I have found here. 

species 0 opora, and quite a number of Bryozoa. On one small bit 
of coral I have counted five parasitic species. The corals are quite plen- 
tiful here, especially Heliophylli and Favosites. 

The Marcellus shale outcrops near Avon and LeRoy. At Littleville, 4 

mile south of Avon, both the limestone and shale of this group are 
A little farther north, along what is called the Little Coneseus, and 3 

few rods above the Erie railroad, is another outcrop. 
At LeRoy, just below the Main St. bridge, there is a good chance 0 

work the shale. At each of these points the characteristic fossils of the 

Marcellus may be obtained. oe 

The Corniferous limestone outcrops in numerous places in this regio, 

but I will indicate only a few of the favorable ones for collecting, = 

Near Stafford and along the road toward Batavia, this limestone | bounds. 
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The quarries at LeRoy are in the Corniferous. Going east from the 

village about a mile, on the road to Caledonia, then turning into the first 

$ 
corals are mostly silicified, and the rock may be removed by digesting in 

chlorhydric acid, leaving them in their original perfection. 

Note.—Many of the fossils of the Hamilton shales are composed of 
carbonate of lime. When this is the case the shale may be removed, 

without injuring the fossil, by letting bits of caustic potash dissolve upon 

it. e work proceeds quite rapidly where the shale is free from impuri- 

ties, but an admixture of lime retards, though it does not altogether stop 

it. Also when very cold the potash acts slowly. R 
Mt. Morris, Aug. 26, 1865. ” 

Society, ix, 135, the author states the following among many other inter- 

esting facts.—The general surface of Chatham Island, except of that part 

posed of basaltic and doleritic rocks, and some lower hills near the sea- 
coast on the north side of the island. These hills are clothed with bush 

composed principally of basalts and tufas, and presenting, from Jenny 

Reef round to Cape Fournier, abrupt escarpments to the sea. The soil 

d 
3 & A : 

the surface, which, when sufficiently undermined, caves In, and 3s con- 

gtowth evidently far exceeding any that are now to be found on the 

islands. I was, I am sorry to say, unable to obtain any specimens, in 

ash e surface-growth (exclusive of bush) consists ] rincipally 

d sedges, with patches of fern; but I have little doubt that 

‘Partly by the constant firing of the surface by the natives, and pa
rtly by 

. Nearly the whole 

country had, in fact, been burnt shortly before my arrival. | 

“3 Notice of some new Types of Organic Remains from the Coal Meas- 

: nd A. H. N. 

ceedings of the Acad. Nat. Sci. Philad., March, 1865.—The fossils 
described are from Morris, Grundy Co., Illinois, the same with that of the 

insects ‘bed by Mr. Dana in volume xxxvi of this Journal. 

ae 
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sonii, and A. inequalis, Paleocaris typus, Anthracopalemon gracilis: 
the —— Anthracerpes typus ; the Insxcr, a Lepidopter, Palao- 

campa anthrax. The specimens are finely preserved. The new genus 
Acanthotelson is Tetradecapodan ; that of Paleocaris is of uncertain re- 

lations, it appearing to combine peculiarities of both the Decapod and Te- 
tradecapod type; but the most important characters for settling the ques- 
tion are not — rve 

9. & n the Genus Taxocrinus (Phillips) McCoy, 1844, and 
tts relations t F orBesiocrinus Koninck and LeHon, 1854, with descrip- 
tions of a new species; by F. B. Meex and orTHEN. From the 
Proceedings of the Acad. Sci. Philad. , Aug. 1865.—The paper shows that 
the gen s Forbesiocrinus is indeutical essentially with the older genus 
Porat or only asection of the latter. This paper is followed by 
anotherg by the same authors, containing descriptions of new Paleozoic 
Crinoids of Illinois palate some of the adjoining States, and also by a note 
on the genus Gilbertsocrinus of Phillips. 

10. A bye! of “the Paleozic Fossils of North America, by B. F. 
appa M.D. 1 Pi 8vo, from the Transactions of the Aca d. Sci. of 

can of ina dee e author commences with the North American 
Echinoderms, gives a long list of works and memoirs on the subject, 
occupying 64 pages, and then commences vit the list of species and 
references. Only two genera are included in the part thus far received 
by us, viz: Acanthrocrinus and Actinocrinus. 
i, Geological Survey of Canada; Pauozorc Fosstts, vol. i, 426 

pp. 8vo. By E. Brunes, F.G.8—This work consists of igi of 
446 new species of Lower ard Middle Silurian Fossils with re-descriptions 
and in some instances additional details oe about 50 others that were 

E. 

herewith, (Oct, etd e first three have been noticed i in ian ae 
under the title of New Soot or tomas Silurian Fossils.” There are 
over 400 good w ings. The publishers are aul Brothers, 
Montreal, and Bailhere, me (eat New York and Paris. 

12. Geological Survey of California, Groxoey, volume I. Report 
of aes and Synnet = the abe rag poe 1860 to 1864 ; by 
J. 

both to the general reader and the scientific geologist. We propose | - 
notice it at length in another number. 
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13. Gold and Silver mines of Montana Territory.—The amount of gold 
and silver for 1865 from the mines of Montana Territory, as stated on 
official authority, will be sixteen millions of dollars. The region was a 
wilderness in 1862 

III, BOTANY AND ZOOLOGY. 

1. On the Movements and Habits of Climbing Plants; by Cuarizs 

Darwin, (Notice continued from the September number, p. 282.)— 

which those of the leaves of the Sensitive Plant may be taken as the _ 

type. Twining stems, as has been seen, strikingly exhibit the first, and 
their coiling around a support is a consequence of it. 

Tendrils for the most part execute both kinds of movement. They re- 

Tespects, some revolving freely and sweeping wide circuits, some less evi- 

dently, and some, like those of Virginia Creeper, do not revolve at all, but 

turn from the light to the dark. But whether a tendril is the homologue 

a leaf, or of a stem (or of a peduncle which is the same thing) ap- 

sity of gifts in one and the same family, or even in species of the same 

genus, is very remarkable, as may be seen especially in the Bignonia 

Family, the Grape Family, &c. So, also, the tendrils are commonly 
in their endeavors by the revolving of the internodes of the stem, 

_ twiners, root-climbers, and various combinations of these diverse modes. 

*s however, will first consider the tendrils of the Gourd, and Passion 

er thiilice regarding them as typical and simple representatives of 
-climbers. 

iy nas 

Passiflora gracilis, a delicate annual species, lately introduced into the 
gardens, of sis cindent cultivation, one which differs from most of its rela- 

i « internodes having the power of revolving, is said by 

Mr. Darwin to exceed all other climbing plants in the rapidity of its 

Movements, and all tendril-bearers in the sensitiveness of its tendrils. Tn 
the latter respect it decidedly surpasses our Echinocystis ; but it is nearly 

if not quite equalled by Sicyos, in which the coiling upon contact was 

as frst noticed as a visible movement. The revolving internodes, when in 



126 Scientific Intelligence. 

the best condition, make almost hourly revolutions, and the Jong, delicate, 

straight tendrils revolve nearly in the same manner and at the same rate. 

The sensitiveness of the tendril, when full-grown, is correspondingly 

great, a single light touch on the concave surface of the tip causing a 

considerable curvature. “A loop of soft thread weighing yynd of a 

grain, placed most gently on the EPs thrice plainly caused it to curve, as 

twice did a bent bit of thin platinum wire weighing ath of a grain; 

from 25 to 39 seconds. After coiling into an open helix upon transient 
apsai they soon straighten “gain, eet: their sensibility ; but i 
left in contact, the action continue e found it a pretty experiment, 
last summer, during the earenant “days, to Sting the upper part of an 
outstretched tendril by its inner or concave side against a twig or cord, 
and to see how promptly it would clasp it, revolving its free apex round 

and round it. A curious discrimination in the sensibility of such ten- 

drils is mentioned by arwin, as follows :— 

“T repeated the cperlibent made on the reine and placed sey- 

eral plants of this Passiflora so close together that the tendrils were re- 
peatedly dragged over each other; but no curvature same I likewise 

repeatedly flirted small drops of water from a brush on many tendrils, 

and syringed others so violently that the whole tendril was dashed about, 

but they never became curved. The impact from the drops of water on 

my hand was felt far more plainly than that from the loops of thread 

{weighing j,nd of a grain) when allowed to fall upon it, and these 
oops, which caused the tendrils to become curved, had been placed m 
gently on them. ence it is clear, either that the tendrils are habitu- 

ated to the touch of other tendrils and to that of drops of rain, or that 
they are sensitive only to prolonged though excessively slight pressure. 

To show the difference in the kind of sensitiveness in different plants, and 
likewise to show the force of the syringe used, [ may add that the light- 

est jet from it instantly caused the leaves of a Mimosa to close; whereas 
the loop of thread weighing =4nd of a grain, when rolled into a ball and 
gently placed in the glands. at the bases of the leaflets of the Mimosa, 

caused no action.” 
Of es ir tendrils, the most active, after ins of Sicyos (soe 

r in ha: f i 

markable appearance of discrimination in tendrils is that which Mr. Dar- 
win first noticed in this plant, but which may be seen in others,—® —and 
which he thus describes :— 

repeatedly saw — the revolving tendril, though ibe during 

a greater part of its course at an angle of about 45° ne case of 
only 37°) above the ier in one part of its course ere and 

Seraiglitesi ‘aa from tip to base, and became nearly or quite vertical. . 

The tendril forms a very acute angle Mier the eatreisil of = 
the shoot, which ncaa above the point where the tendril arises; an° 
the stiffening always occurred as the tendril Scan and had to 
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ke the minute hand of a gigantic clock.” (p. 75. 
Cucurbitaceous tendrils are mostly compound, in this case three-forked, 

~heaught tendrils when they thus coil up throw themselyes o 
mto a simple helix or spire. One end being free, this is the simple and 
hecessary consequence of the relative shortening of the concave side, suf- 
ficiently continued. : 

In a caught tendril, the relative shortening of one side, (through which 
the tip hooks round and fixes itself to the supporting object,) being prop- 

piral form—with 

Up tendril, usually in the middle, the turns on one side of it running from 
nght to le 

_ ‘Sttached, “the strain is thus ually distributed to the several attached — 

branches of a branched tendril ; and this must render the whole tendril 
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far stronger, as branch after branch cannot separately break. It is this 
Seaticty which saves both simple = branched tendrils from being torn 
away faring stormy weather. I have more than once gone on purpose, 
during a gale, to watch a Bryony ca in an exposed hedge, with its 
tendrils attached to the surrounding bushes; and as the thick or thin 
branches were tossed to and fro by “the wind, the attached tendrils, had 
they not been excessively elastic, would have been instantly torn off and 
the plant thrown prostrate. But as it was, the Bryony safely rode out 
the gale, like a uP ean two anchors down and a a long range of cable 
ahead, to serve as as as she surges to the storm,” 

Moreover, while acid tendrils soon shrink up or wither and fall 

off, as we observe in the Gra apevine, Vi rginia Creeper, &c., these same 

ee poss 
This tendril had five 5 seg etc of equal thickness and of 

apparently equal strength ; so that this one tendril, after having been ex- 

posed during ten years to the weather, would have resisted a strain of 
ten pounds.” 

Our space will not allow even an abstract of Darwin’s account of 
the admirable adaptations and curious behavior of various tendri ils, 

even of some very common plants; as for instance of the familiar 

Cobea scandens, in which (the stem and the petioles being motionless) 

the great compound tendril borne at the summit of the leaf executes large 
circular sweeps with remarkable rapidity, carrying round an ——_ 

flexible grapuel, consisting of its fine subdivisions, from 50 to 100 1 

number, which are Nery sensitive even to a slight touch, bending in = ie 
minutes toward the touched side, so that they clasp twigs very penne 
and all tipped with minute, double or alee single, sharp hooks, 
which catch in little inequalities, and may pre hile. tendril- branchlels 
from being dragged away by the rapid eianing movement before their 
irritability. has time to act, while the still free on ses to arrange 
themselves, by various queer and complicated movement so as to secure 
the most advantageous hold; then smneencting spirall ring 
other portions up within reach of the support, until, all are «inextricably 
knotted and fastened, and finally growing stouter, rigid and strong, bind- 
ings the sa pias to its suppor 

annot omit all mention of ee nyse a not uncommon 

ribes. 
turn from the light, as in many other cases 5 ; they will, clasp smooth 
sticks, but soon lose their hold and cee 

fissured, or porous surface alone satisfies fs ‘heir young tips seek and 
crawl into dark holes and crevices, in the manner of roots; then 

develop their hooked extremity,; and, especially when aa meet with 
any fibrous matter, the hook swells into seneere ee =“ cellular tissue, 

which first adhere to the fibres by a viscid cement, and then grow so 8 

to envelop them. This tendril can do nothing with a smooth —— ee 
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to attach itself to a brick wall, but is well adapted to climb trees with 
rough and mossy bark. 

The Virginia Creeper also turns its tendrils from the light, and, al- 

After adducing some considerations in support of his opinion that both 
leaf-climbers and tendril-bearers “were primordially twiners, that. is, are 

the descendants of plants having this power and habit, Mr. Darwin 

one : ag go t twining plants will see that who will look during windy weather 7 so wd tendril-bearers or 
’ 

g their support by a much 

n ; prep aot hi a still twine, but 
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. 

essing the power of movement on contact, a tendril can 

ing bush, and thus always keep in the full light; twiners, on the con- 
trary, are best fitted to ascend bare stems, and generally have to start in 
the shade. 

that still twine, but are aided by clasping petioles or tendrils, generally 
make more open spires than those made by simple twiners.” (p. 11 

the revolving power, on which most climbers depend, is inherent, though 

undeveloped, in almost every plant in the vegetable kingdom.” = (p. 1 .) 
Mr, in somewhere throws out the remark that the larger numbe! 

and the most perfectly organized climbing plants, as of the scandent anl- 

mals, belong to one country, tropical America. 
- In abruptly closing these extracts and brief commentaries, we would 

add, that the Linnean Society has issued a separate reprint of this 

charming treatise, thus opening it to a wider circle of reade A 
2. Catalogue of Plants found in Oneida County [New York] and v- 

cinity ; by Joun A. Patnz, Jr. Fro of the 

. 

est 

Pennsylvania; and in special instances even overpassing these limits. 

(species and varieties) are the 

being additions to the Flora and later catal < 

the State by Dr. Torrey. But a good many of these, and especially ae 

the twenty-six Carices, are such as de upon difference of views as to 

species, some of which have been settled during the many years that 
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have baie since the publication of the State Flora, and others are still 
in abeyance. Dentaria hetero hylla, and Dip iplopappus amygdalinus, 
for instance, aac probably be referred to other species. Juniperus Sa- 
bina, as the name of the northern prostrate Juniper, sichonelesti indicat- 

ooker, i referred to by Torrey, has waited for Dr. J, W. Ro 
bins (who should be credited with it) to point out “the determining 
characteristic of the species.” The real — specially interesting recent 
additions + the State Flora are seal as 

Nymphea tuberosa, Paine, n. sp., the ictdee-ieaned and mR 
Ske Water Lily of the Great Lakes and their t tributaries, with the 

ive arillus. It is still to be seen whether the characters will hold o 
— ila. Nutt., which Mr. Paine found on the aes of 

e@ 
Ribes ru Symi, h Dr. Vasey is said to have found “ on hills north 

ce Salmon Falls aaa that may be. But the general habitat : 
‘swampy woods, low shaded flats of streams, hill-sides, and ravines; fre- 
quent,” is surely quite wron 
_, Solidago Houghtonii, Gray,—before known only from a single, un- 
identified station in notthern Michigan, discovered last summer in an in- 
teresting swamp in West Borgen Genesee Cou 

yrola secunda, va > a curious little form, which we have 
from Labrador, Lake Sieuividk and the ee Mountains, and which 
Chamisso indicated long ago on Mr. Paine discovered 

pripedium conduct a western species, agin in the Bergen swamp, 
with fd eatices of the same farther south an 

Cypripedium arietinum : found abundantly, with the Pyrola, d&c. 
heen ae and especially, Carex vaginata, in the West oe 

ex ntha, Tu — should have been known 

belong to the true ee adusta. 

¢ of the above, and other plait detected by Mr. Paine in or near 
Oneida County,—the district of our own earliest botanizing,—fill us wi wis 

admiration of his activity and eet ks aevacaio 

ike ; al 

find it mentioned as if indigenous, and with saan which lead 

Suppose that some other has been mistaken for this well-marked ar 
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For a public document the Catalogue is well printed, and, as a hast 
essay by an unpracticed hand, it is creditable to its author, thoogh 
there are many points which would not bear close criticism. 

3. Genera oe .. auct. G, gene ed. D. come Sak I, 

the press, this second oe t has been cut short of its intended dimensions; 
but the third part, wh sci may be expected next summer, will complete 
the Polypetalous Oedias and the first volume of a full thousand plese 

4. On aah peti _— Teleology, goon in the Limbs of Ma mma- 
lia, t G. WiLD (From the Memoirs of the Boston Society 

of 1 Natural Tintory carer this paper the author has brought to view more 
prominently than has ee been done, the remarkable relatious 

existing between the anterior and posterior regions or poles of the Ver- 
tebrate body, both as exhibited 1 in the structure of the bones and muscles 

the limbs, and the more general relations found in the body itself and 
the internal organs, kone idea usually ex ressed by “ antero-posterior 

eral: tte by Oken, an nt as more rece y been investigated by, Prof. 

structive exposition of this peculiar symmetry as exemplified in the bones 
and muscles of the limbs, which necessarily involves much that is tech- 

nical and complex in Vertebrate anatomy, there are many interesting 

piher: anatenists and zoologists have failed to discover. Certainly “late 

erality” has not been shown to characterize Mollusca, in the paper * . . 
Mr. Shaler? to which he refers, but ee bilateral symmetry, w which, 8 oe 

* Proceedings Boston ral History, viii, 279. 
* Pree. Bost § Soc. Nat. fi, et 274. 



Rte and Zoology. 133 

as is also ¢ pe as fly enunciated in his several 
articles on cephalization. M1 er was, moreover, so far misled as to 
have entirely mistaken oot real axial elation among Brachiopoda upon 
which his conclusions were based, as well shown y Mr. . Morse,* 
although a a rved hice still oberg and had been previously 
ve by ot 

iiterior and posterior, while others, as an and m 
anatomists and conchologists, regarded thes as fisteat adh rela the 
only question being as to which valve was dorsal and which ventral. 
Either of these three views would obviously allow the same lateral 
symmetry, a plane dividing the animal in equal, halves coinciding with 
both these axes. But if “ lateratity” be characteristic, and distinct from 
lateral symmetr y, in Mollusca, it should be more clearly defined than any 
one has yet been able to do. 
_ The indefinite nature of these terms, as employed by Agassiz, will 

c. Bost. Soc. Nat. Hist., ix, 57, see also Proceedings Essex Institute, iv, 162. 
ome remarks of Prof. Agassiz referred to are as follows: “ He thought bilate- 

I ro ity w 

y. dia’ 
and by cephality the preponderance of the head and its contained organs in t 
Vertebrates, ” If, therefore, Jaterality Ne 1 vee the arrangement of organs on the 
sides without reference to symmetry, it will be a sigourotis that er organs of Articu 
lates,the le egs, ja ns of senses, branchie, and t . spiracles and 

f In 

above a seotig these ani a as among Mollusca 
where the h presen — in respect to imentary canal, ai 
iam he is ve "hil in some, spat 20 of the themselves are 

dorsal and ven The position of fthe § iracles and trachee in Insects is also 
as to refute the idea of “ tergality” mipraie vbr they agree with that of later- 

ie i) Sati al we otter: IucOnaternpedie die rif we regarded merely the ordinary ee ” e 
“ites, and Cephalopods it is Lecsiaany less m than in Provcorerseng even in 
Lamellibranchiates the folds of the mantle, wit ith yo valves of shell that secrete 
and the branchial fo lds, which rest upon the sides of the body, originate dorsally and 
extend downward upon the sides, while the hinge and its a sphere noe B 
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appear from the following remarks: “ We find that in the Mollusks not 
only are the organs arranged upon the two sides of the body, but the 
‘weight of organization,’ as Prof. Agassiz expresses it, is thrown upon 
the sides, which even in common usage we recognize to have superior 

Eve these vie ® acta tke “ nature nothing could be more 
superficial than such characters. But in fact we place and examin 
various kinds of shells in aay different positions,—the Brachiopoda 
dorsally or ventrally, the Gasteropods sometimes dorsally, sometimes an- 

nest and posteriorly, sometimes inset meeting to their outward 
The natural positions are, also, equally variable, the bivalve 

sides. In Brachiopods the ventral valve appears to be uppermost, accord- 
ing to the homologies of Mr. Morse, while in Tunicates the sides are not 

his gain; “We no more think of placing or viewing an insect on 
ts side than a bivalve upon its upper or lower edge, which correspond to 
tine tergal and ventral regions of the Articulate. This seems rs confirm 
the idea that the single ring representing az Articulate unit is 
of an equal number “of segments above a elow a horizontal "biseetialg 

its edeaile to determine whether this type, vie cn defined outlines © 

so clearly illustrate the law, has at the same time the unsatisfactory in- 

xi arra’ newest it is certain that in our preeoit state of knowledge 

o the same principle in the other in a marked degree, especially 
use of this 

gions seen no where else among athutule The true explanation of 
these relations seems to be that all these various characters whether later- 
ality, tergality, symmetry or cephality, are most vee exemplified in the 

Vertebrate structure, while they exist to Bea or less extent gs 
lower animals, whether Articulates or Mollusks, ua path disappear OF 
are eee lost sight of in = lower Radiates, owing to the pre reponder 
ance of the radiate characte 

The Beptiey of stare Does symmetry or ; apes “e 
the author more specially considers, seems to be characteristic 
tebrates, and has not been observed among other animals. 
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sin relation with the larynx much as the prostrate gland is with the 
neck of the bladder.” The heart is considered only a more or less compli- 
cated enlargement and convolution of the great arterial trunk.” a- 
thology seems to indicate that the testes and the parotid glands are longi- 

the former is very prone to 

skull, thrown backward by growth in the higher Vertebrates but oceupy- 
ing their morphological position in Fishes and some young animals. But ; : el 

connected with Insects, together with their uses In Medicine, Art, 

anees; by Frank Cowan, 396 pp. 12mo. a 
Lippineott. & Co.)—This is an interesting book 
palette is unfortunate that fact and 

J 18 , Pa : 

po: Lhe Myriapoda of North America, by Horatio C. Woop, Jr., M.D., 
Prof, Botany, rane Medical Faculty of University of Pennsylvania, 
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112 pp. 4to, with 3 plates. Philadelphia, 1866. From the Transactions 
* the American Philosophical Society.—The author has here given a 
omplete treatise, as far as facts have been collected, on the North Amer- 

synonymy, and illustrations both by means of wood-cuts and plates. He 
closes his’ memoir with a chapter on the natural arrangement of the 

oda. 
ds pee of the Polyps and Corals of the North Pacific Exploring 

Expedition, under Commodore C. Ringgold and ang John Rodgers, 
U.S. N., from 1853 to 1856, collected by Dr. Wm. Stimpson, naturalist 
to the Expedition ; with descriptions of some additional species for the 
west coast of North America; by A. E. Verrixt. ee II, Aleyonaria, 
with two plates.—This paper contains descriptions of 2 new species of 

PRE ag 4 of Pavonaride, 9 of the Gorgonia ale and 8 of th 
Aleyonium tribe, besides notices of AN oe species 

Vv. ASTRONOMY. 

1. On the Physical History of Linge Gee s’ by H. C. Sorsy, F.R.S.— 
Though I am most willing to admit that much remains to be learned 
before we can look upon the following theory as anything more than pro- 
visional yet at all events it serves s to unite a great number of facts, and 
is not opposed to any with which I am now acquainted. I shall de- 
scribe the facts and Epos the h sacoigons to this and other theories in & 
communication to the Royal ety. 

s shown in my os per in the “ Proceedings of the Royal ig 
(xiii, 333) there is good proof of the material of meteorites having bee 
to some extent fused, and in the state of minute detached oe I 
had also met with facts which seemed to show that some portions h 

scopical structure leads me 0 conclude that their constituents were orig- 
inally at such a high cocipeibiee that they were in a state of vapor, like 
that in which ma many now occur in the atmosphere of the sun, as prove 
by the black lines in the solar spectrum. On cooling, this vapor con- 
densed into a sort of acer cloud, cine ef small erystals and minute 

From a sheet “printed privately” and communicated to the Editors of this. : 
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few cases, when the whole mass was fused, all evidence of a previous 
history has been obliterated; and on solidification a structure has been 
produced quite similar to that of terrestrial volcanic rocks. Such meta- 
morphosed or fused masses were sometimes more or less completel 

: borhood of the sun, at a 
period indefinitely more remote than that of the occurrence of any of the 
facts revealed to us by the study of geology—at a period which might 
in fact be called pre-terrestrial. 

Broomfield, Sheffield, July, 1865. 
2. On the Mineralogical Structure of Meteorites ;* by H. C. Sorsy, 

FRS.—For some time past I have endeavored to a : 
of Meteorites the principles I have made use of in the investigation of 
terrestrial rocks, as described in my various papers, and especially in 
that on the microscopical structure of erystals (Quart. Journ, Geol. Soc., 

P 

Loma © tonal pm ce S Qu 4 

much time; yet, not wishing to postpone the publication of certain facts, 
: Purpose now to give a short account of them,.to be extended and com- 
Pleted on a subsequent occasion.” 
., In the first place it is important to remark that the olivine of meteor- 
ites contains most excellent “ glass-cavities,” similar to those in the olivine 
of lavas, thus proving that the material was at one time in a state of 

io 
ver won in volcanic minerals, thus indicating the presence 
Vapor (Aussun, Parnallee). To see these cavities distinctly, a caretull 
Prepared thin section and a magnifying power of several hundreds are 
quired. The vitreous substance found in the cavities is also met with 

: ; From the Proceedi of t ‘ June 16, 1864. 

refer ames given thus (Stannern} indicate what, meteorites I more particularly 
in proof of the various facts previously stated. 

_ AM. Jour. Scr.—Seconp Serres, Vou. XLI, No. 121.—Jax., 1866. 
18 
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outside and among the crystals, in such a manner as to show that it is 
the unerystalline residue of the material in which they were formed 

(Mezé-Madaras, Parnallee). It is of a claret or brownish color, and pos- 

Some isolated portions of meteorites have also a structure very similar to 

that of stony lavas, where the shape and mutual relations of the crystals 

to each other prove that they were formed. in situ, on solidification, 
Possibly some entire meteorites should be considered to possess this pe- 

culiarity (Stannern, New Concord), but the evidence is by no means 
conclusive, and what crystallization has taken place im situ may have 

been a secondary result; whilst in others the constituent particles have 

mach, indeed, that I have specimens which, at first sight, might readily 

be mistaken for sections of meteorites. It would therefore appear that 
after the material of the meteorites was melted, a considerable portion 
was broken up into sinall fragments, subsequently collected together, and 
more or Jess consolidated by mechanical and chemical actions, amoung 

occurred in some cases when the melted matter had hecome crystalline, 

ture of meteoric iron as compared wi uced by various artificial 
processes, showing that under certain conditions the latter may be obtain- 
ed so as to resemble very closely some varieties of meteoric origin (New- 

mind, not only in forming a conclusion as to the origin of meteorites, but 
also in attempting to explain volcanic action in general. ‘The discussio® 
of such questions, however, should, I think, be deferred until a more — a 

complete account can be given of all the data on which these conclusions 

are founded. ioe 



Miscellaneous Intelligence, 139 

VI. MISCELLANEOUS SCIENTIFIC INTELLIGENCE, 

1. On the geological position of oil wells ; by J. P. Lestzy.—In the 
Proceedings of the American Philosophical Society, at page 189, of vol. x, 
Mr. Lesley observes that the recent facts he has collected from the valleys 
of the Sandy, in eastern Kentucky, confirm his view that the oil there 
comes from the base of the Coal Measures; that “the plants of the great 
Conglomerate have been converted into thick oil and reach the surface by 
horizontal drainage over the water-bearing Shales of the False or Lower 
Coal Measures.” The next horizon of oil below this is far down in 
the Devonian. Mr. Lesley also states the fact that Dr, Newberry has 
announced that the flow of oil which took place years ago in southern 
Middle Kentucky came from the Lower Silurian limestones, the same 
horizon that affords oil in limited quantities near Chicago; and that he 

consists 
i charge of the Department of marine invertebrates; H. ) 
of the Smithsonian Institution, as Paleontologist ; and Henry Elliott and 

But by the kindness and liberality of Col. Chas. 8. Bulkley, in general 

command, and Capt. C. M. Scammon, Chief of Marine (of the U.S. Rev. 

FA 4 = > Q Pe =] » — iv) @ > ic} =. ° =] v7) » ® nm 5 = Sze b fa] zm = 3 es o ® ~ = o ia oO s $ 

Sea, and also by soundings in both; at Sitka, R. Am.; Ounga Island, ; , =! o 

south of Aliaska; Ounimak Pass, Aleutian Islands, Norton Sound; Behr- 

Ss. 
¥ 

,, One interesting result of this year’s work was the examination of the 



140 Miscellaneous Intelligence. 

Our party has been distributed as follows: Mr. Bischoff, with a good 
outfit, was left at see in Aug. last, and will remain all winter and next 
spring. Mr. Bannister remains at St. Michaels, Norton Sound, where he 
will be joined in ace early spring by Messrs. Kennicott and Rothr 
now absent in mand of exploring parties, and by Mr. Elliott, and 
probably by Mr. Bischoff, later in the season us concentrating, 

the natural history operations | on the lower Youkon around Norton Sound 
are likely to prove successful.” 

3. On Negro Instruments ; by - a = rene report of the pro- 
ceedings of the British ‘Asanihtion p, in a pape by Mr. J. Crawfurd, 

*On the Physical and Mental Characterpiien ‘of ‘the African Negro,’ it 
is stated that “The Negro, also, had never rack ingenuity enough to 

invent acttety, symboli olic or phonetic.” I beg leave to hand youa igh 
of the ‘* Elliembie,” or African telegraph, an Lacicost whic 
in existence for time immemorial to the oldest inhabitant in the Cote 
roons country, on the west coast of Africa. By the sounds produced on 
striking this instrument, the natives carry on sama rc with great ra- 
pidity, and at several miles distance. I have one of the instruments now 
in i ich I br i 

instrument is in aniversal eyes about the Cameroons, and up in the 
interior, in the Abo an i countries, a part of central Africa not yet 
visited by Europeans. In visiting this part of Africa in 1859, my coming 
was generally shite sie beforehand to the different villages by the 
“ Elliembic.” I questioned some of the oldest inhabitants as to the in- 
ventor; but none of Hes could tell me further than that they su upposed- 

“ it must have been some of their great-grandfathers.” This “ Elliembie,” 
therefore (which is a most ingenious invention), must have been in exist- 
ence in aah before telegraphs were dreamt of in England.— Atheneum, 
Oct. 14th, 1 

4. Malia cav Gene Mnaidva bone-cave, which Dr. Adams discov- 
ered i in 1863, on the southwest coast of Malta, and which he named after 
the Pheenician mines close by, is to be further agg a the Geological 
Section having voted 30/, for the purpose. In 1864, Dr. Adams worked 
at it divers ——, enti! the peu crag wasp sap a rant enabling him 

of colossal dimensions, It has been named Cygnus Falconerit, after the 

ety ys paleontologist, the late Dr, Falconer, Dr. Adains will con- 

e his researches during the winter months.—Reader, Oct. 28th, 1865. 
re Chicago Observatory.—Mr. T. H, Safford, formerly assistant at the 

observatory of Harvard college, has been appointed Director of the ob- 

eyoests 5 Chicago. cS 

6. on International Horticultural Exhibition.—Prof, Alphonse de ie 

Candolle a of Geneva has accepted the Presidency of the Botanical Con- 
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1. National ‘baa of Science.—The next session a the Nationa} 
ee af Sciences will open at Washington on the 24th of January. 

8. n of lake-depressions,—This subject receives some important 
airatons accompanied with criticisms upon the ginpel theory of Prof. 

msay, in an article by Pro esley, in volume i 

Birmingham.—The best abstracts that have been published of the papers 
read at the recent meeting of the British Association are contained in the 
London gad periodicals, he Reader, numbers 142 to 150 inclusive 
(Sept. 9 to Nov. 11), and the Atheneum, numbers 1976 to 1981 (Sept, 
9, to Oct. 14), 

10, First Annual Catalogue of the Officers and Students, and Pro- 
gramme of the Course of Instruction, of the School of the Massachusetts 
Institute of Technology, 1865-6, 40 pp. 8vo. Boston, 1865.—This 
first Annual Catalogue gives assurance that the Institute of Thducsloen: 
established 3 Boston by the State of Massachusetts, under the direction 
of Prof, . Rogers, is in full and successful operation. The course 
of Seirciae as here presented is excellent. The corps of Professors is 

oe and keg Was i eae in the Teclish pose 
and Literature; Joun Henex, in Engineering; W. Watson, in 
Descriptive Birgit and Mechanical Engineering; Ws. R. aaa “ei 
Architecture ; James D, Hacuz, in Mining Engineering; F. Booxsr, 

ern Lan rag es. 
11. Cabinet of Minerals for sale.—Dr. F. A. Genth, of pling : 

offers for sale his fine cabinet of rocks and minerals, rich in both fo 
and American specimens. It also includés a colledtion of fossils, 

nape 

Part of which we tebe era ig : 
R. Joan Leonarp Ripe. was born in Leyden, age the » ep 

day of of February, 1807, and died in New Orleans on the 7th day of Octo- 
ber, 1865. He was honorably descended from an ancient pido Irish — 
: family. In the fall of the teed 1807, he was taken by his parents to 

Se Preston, Chenan ango county, New York, ‘where his boyhood was spent ” 
his father’ 8 farm. He etwded the Oxford Academy during portions of 
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N. Y., where = resent the degree of A.B., and ‘sabbelieeitlly of AM. 

For - several y rs, g in 1880, he gave lectures on spin 

degree of M.D. 
is 1836 he was appointed Prof. of Chemistry in the Medical College 

of Louisiana, at New Orleans; at present the Medical Department of the 
University of Louisiana, now under the patronage of the State, which 
chair he retained, and filled with great, credit till his death. In 1838 he 

was appointed “ ‘Melter and Refiner” in the Branch Mint, an office he 
held till 1849. 

His contributions to science have been of a varied hata re, In 1 

pe Cincinnati, O., he published a catalo ogue of plants, entitled “A synipe 

3 of the Flora of the Western States,” including 1800 different species, 

the earliest work of any importance specially devoted to the Botany 9 

the West. Subsequently he published a catalogue of the plants of 
Louisana comprising some 2300 species. In the Western States, in 

— and in Texas, he was the discoverer of numerous new species 

of plan His name is indelibly impressed on the science in the genus 

os Hiddellia,” named from him. He prepared the materials for the pub- 

lieation of a work on the botany of the Southern part of the United 
States, and Jeaves a very large and well arranged Herbarium 

In 1845, he prelate ‘ " Monograph of the Dollar,” with fac-simile 
impressions of between five and six hundred varieties of American te 

Mexican dollars and half dollars, beth genuine and counterfeit, with 

In 1836 his thesis on “ Miasm and Contagion” was published in n Cin- 

cinnati, and he, soe in Boston, in which he advocated the theory 
that “ organized and living corpuscles “of various kinds” were the agents 
of commu isla in contagious diseases; and in this he was one of the 
ster to adopt that theory which seems now to be so ah gaining 
a as 

‘ Ee 

known and appreciated on both sides of the Atlantic. He invented 

Binocular ar Microscope which gave the student in microscopy an adyan- 

ee never before enjoy 
As a lecturer on chemistry i in the University of Louisiana, he was Te 

markable for per aere: ot a eg diction. He enjoyed the highest 

lated and left to his family a large and productive property. 
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VII. MISCELLANEOUS BIBLIOGRAPHY. 

1. Photographic Mosaics ; edited by M. Carey Lea and Epwarp L, 
Wuson, Editor of Philadelphia Photographer. 144 pp. 12mo. Phila- 
delphia, 1866 (Benerman & Wilson).—A valuable work for photograph- 
ers, adepts as well as learners, consisting of selections from various recent 
si and memoirs on photography on numerous topics of practical value 
In the art, 

of July 18, 1860; Dr. J. Lamont.—p. 261, Report on the Transactions 

bi 

Georer Greps.—p. 878, An account of the aboriginal inhabitants of the 
California Peninsula: Jacos Barcert.—p. 400, The first steps in the 

study of High Antiquity in Europe; A. Mortor.—p. 412, Scientific 

Expedition to Mexico. A Report addressed to the Emperor b; 

1861) under the auspices of the Smithsonian Institution ; Joan Fert : 

id 8. A.—p. 431, Journal of an Exploration of Western n 1854, 

Under the auspices of the Smithsonian Institution; P. R. Hoy, M.D.—p. 
439, Tables of Weights and Measures. : ; es 
3. Aus Sahara Atlas, vier Briefe au J. Liebig von E. Desor. 8 

72 pages 8vo, with several tables. Wiesbaden, 1865 (C. W. Kreidel)— = 
The four letters here contained give an account of the interesting exeur- 
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sion made by Mr. Desor in the region of the Sahara desert. We have 
already given some account of the explorations in volume xxxvil, at pages 

146 and 445, 1864. 

Astronomical and Meteorologial Shesrratians jane at the U. S. Naval Observa- 
tory during the year 1863. Captain J. M. Giturss, U.S, N., Superintendent. 494 
Pp. ms Washington, "1866. Published by authority from the Hon. Secretary of 
the Navy. 

The Cooling Globe, or the Mechanics of Geology; by C, F. Winstow, M.D. 64 
ahi Boston, 1865. (Walker, Wise & Co. 

male di Scienze — rig economiche publicato Vin cura del consiglio di 
Perfe namento annesso . Istituto “Teenieo di Palermo, Volume I, Fascic. 
‘(6 Pp ii ies PP), lage to with Lares 1865 

a 8, July and August, 1865.—Page 10 
On New ew Tonal Pa the Marshall Group of Michigan an its supposed Si alt 

—p. 1 S$ gral in other States, etc.; A. Winchell.— hibam a i. 
ian from the Coal Measures ; #. D. Copeetie the ‘ida Taxocrinus of McCoy 

with descriptions of new species; Meek & Worthen.—p. 143, New Crinoids from 
Illinois ; a ped orthen 66 the genus Gilbertsocrinus of Phillips; We ‘ ; 

8, On a whale caught in re eriver Dela. are; E. D. Cope—p. 169, 
On some POakessl cpg from Costa Rica; J. Cassin.—p. 172, New Polyzonide ; 

. C. Wood, Jr.—No. 4, September and ‘Ootober, 1865.—p. 173, A new genus of 
do se pg as “Aile n—p. 177, A new generic type of Sharks; 7: Gill.— 
p- 1 ale: #. D. Cope.— 

genera inhabiting N TE: be Con ate: —p. 222, Monograph of the Anobiinz 
: seiel 

'RANSACTIONS OF THE Amer. Pars, Soc. Pamap. Vol, xiii. Partum, 1865. Art, va. 
On the Myriapoda of N. America; H. C. Wood. 

ROCEEDINGS OF THE AMER. Pui. Soo. Puttap., Vol. x, No. 74. 1865. Page 151, 
On Magnetic Polarity; P. #. Chase—p. 170, se bern of exotic plants; 
Porter—p. oy , Obituary of Dr. C. W. Short ; Gross.— —p. 187, Record of Oil-well 

oh sley. 
Proceepin mapeLputa, Vol. vy, No. uly—Sept., 1865. 

Page ly Revision off the 1 hitherto Pe species of the sees Chionobas in N. 
A , New species of Psel : P. 
Note on baban Sphingide; 4 = Hig e.—p. 85, Monograph of kab Philanthide of 
N. E. ; ear ae o-Lepidoptera ; B. Clem 

Proceepines Bosr. Soc. Nat. H ey Vo l. x. Jan. 1864.—page 1, Death of Dr. 
Wheatland —p. 2, Obituary notice of F. Alger; C, T. Jackson.—p. 6, On Wardian 
cases; W. 7. righam.— ma 11, Habits and geographical distrib. of the common lob- 
ster; NV. E. Atwood.—p. 13, , Deep sea Atlantic soundings ; C. Stodder.—p. 14, Habits 
bag cra Pteropod; A. SS da 

ROCEEDINGS OF atute, Vol. iv, No.vi1. April, ae June, 1865.— 
a Act, Conclusion of Notes on the Duck Hawk; J..A. Allen.—p. 162, A classifica- 

f Mollusca, oe on ~ ie principle of Tiabalteatin, with a plate; om 8. Morse. 
 Peobaeeesiee AND or THe Nova Scotran Ixsrrrure or Naturat Sct- 
ENCE OF HaLirax, Nova So Reda Vol. ii Part mm. 1864-5.—p. 8, Mam stint ‘alia of N. 
Scotia ; J. B. peed 15, Provincial sage ag ¢. meres 9 - Calluna 

on Lemania 

—p. 
N.S., 

Scacx: J. B. Gilpin.—p. 114, Reptilia of N.S. ; J. M. Jones — - 
ic mineralogy of N.S. Part 1, Ores of Manganese and their uses; H. og S mi 

teorological register; Myers — : ¢ 
; A. Milne,—p. 142, Contorted we ke at Laidlaw’s * Diggins, Waverly.- ees 



Specimen of barometric curves as recorded by the Automatic registering 
and printing Barometer, at the Dudley Observatory, Albany, NY. 
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Art. XVI.—Notice of an Account of Geological Observations in 
China, Japan and Mongolia; by RAPHAEL PUMPELLY. 

[Read before the National Academy of Sciences,’ Aug. 26th, 1865.] 

IN the present brief notice, I propose to call attention to some 
of the principal conclusions to which I have been led by geolog- 
ical observations made during journeys in China and Mongolia. 
In a longer memoir I hope to give in detail the grounds on which 
these conclusions are based. The range of travel was as follows : 

In the summer of 1863, from Shanghai to Hunan and the 
boundary between Hupeh and S2chuen. 

In the autumn and winter of 1863 and 1864 and during the 
following spring, from Peking through the mountains of western 
Chihli ; and from Peking to beyond the Great Wall of China 
and westward on the plateau, following its southern edge to 
ps hart 112th meridian, E. of Greenwich, returning bya route | 
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preparing only a general and necessarily very incomplete idea 
of the geology of that interesting country. The data at my ser- 
vice are: my own observations, the extremely limited number 
of those of other foreigners, and the information obtained from 
Chinese works on the geography of the empire, chiefly bearing 
on its mineral productions and scattered through an immense 
range of literature. 

e chief results arrived at are as follows: 
I. There is reason for believing that there exists throughout 
China, an immense development of Devonian limestone, which 

_ rises to the surface in all the important ridges, and attains in 
places a thickness of over 10,000 feet. 

II. Wherever the formations beneath this limestone were 
seen, they were found to be, either granitic rocks, or metamor- 

are being examined Bik 
to be decidedly supra-carboniferous. The absence of Carbonifer- 
ous forms and the presence of Cycads closely resembling Triassi¢ 
species, make it probable that the coal-fields of China, which vie 
with our own in extent, are referable to the Triassic period. 

IV. Although from the limited range of actual observa 
tion, it would be assuming too much to assert that there 1s 4 

total absence of all formations younger than the Chinese Coal- 
measures, still I failed to find any traces of them, and I feel jus- 

tified in doubting the existence of marine Jurassic, Cretaceous 
or Tertiary deposits to any important extent, within the limits of 
the Eighteen Provinces, or China Proper, unless they may be 
represented on the frontiers of Assam, Burmah or Cochin China, 
or on the islands of Formosa or Hainan. 

V. Excluding the N.S. ranges of mountains that form the 
eastern edge of the Thibetan highland, only two systems of ele- 
vations occur in China, of sufficient importance to have left 4 
marked impress on the surface. These are the N.E., S.W. and 
the E.W. systems. The N.E. system of trends, in all eastern Asia, 
east of the 110th meridian, determines the outline of that part 
of the continent, and they, as well as nearly all the more import- 
ant features of this region, can represen by lines drawn 

rallel to a line running N, 47° E., pes coinciding with the mid- 
Me course of the Yangtse Kiang and the lower course of the 
Amur, with the longer axes of the Gulfs of Penjinsk and dS 
Pechele, and with that of the depression occupied by the delt@ 
plain of the Hwang Ho. ; 
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The E.W. system exists in western China in the Jin moun- 
tains and in the Nan ling range. 

While the N.E. system has determined the eastern outlines 
of the continent, and much of its inland configuration, to the E. 
W. system is due the general course from west to east of the three 
principal rivers, the Hwang Ho, the Yangtse Kiang and the S% 
Ho of the south. 

The disturbance of the N.E. system began after the deposi- 
tion of the great Devonian limestone formation. It appears to 
have been acting slightly, during the forming of the coal-bearing 

_ beds, but its chief operation was after these had been deposited. 
There isa striking analogy between this system and the Ap 

lachians, both having the same trend, and, within certain limits, 
contemporaneous origin, and both folding immense areas of coal- 
bearing strata, and determining the eastern outlines of their re- 
Spective continents. 

T have taken the liberty of applying to this widely extended 
upheaval, the name of the SINIAN’ system. ee 
The E.W. system appears to be younger then the Sini-n. 

Tt has raised the limestone and over! ying rocks in the dfn moun- 
tains and in the Nan ling range, and M. de Semenow found Car- 
boniferous limestone forming synclinal folds in the longitudinal 
valleys of the Zien shan. 

I. Evidences of recent oscillations, extending over a great 
area, are visible in terraces on the coast of Shantung, along the 
Whole course of the Yangtse Kiang from the sea to western 
Sz'chuen, and on the western skirt of the delta plain, as well as 
throughout the islands of Japan. 

: : dges, inclined and folded strata of schists, sandstones and li 
ete, all highly metamorphosed. The general trend of these 
Tidges is between E. and N.E. nee os 

_ In the south the plateau rises gently, terminating in a precipt- 
us wall facing the S.S.E. Where I travelled along this south- — 
€rn edge, between the 112th and 115th meridians (E. of Green- 
.” From Sinim, the name under which the earliest mention of China is made; — 

- Teaiah, liz, 12. Pier “ alah 
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e abrupt termination of the plateau is owing to a great dis- 
location which marks, approximatively, the coast line of a former 
ocean to the north, in which the more recent deposits of the 
plateau originated, and along whose southern shore there existed 
an extensive region of volcanic activity. 

This high escarpment seems to be the Jnshan, and the fact 
that it is voleanic goes to prove the justness of Humboldt’s be- 
lief, that the Jnshan forms the continuation of the Tienshan. 

While the plateau is terminated on the south by this escarp- 
ment, it is limited on the east by parallel ridges, and descends 
by successive terraces, to the Manchurian lowlands. 

y the elevation of the plateau, north of this line of fracture, 
a great basin was formed between the escarpment and the range 
of mountains nearly marked, on the maps, by the Great Wall. 
This area became the seat of a series of lakes extending several 
hundred miles, from W.S.W. to E.N.E., and which have left a 
deposit of loam often visible in terraces several hundred feet 
thick. These lakes seem to have covered the whole Jand of the 
Orios, within the great northern bend of the Hwang Ho, and the 
valley system of the San Kang and Yang rivers. The fresh- 
water character of the loam is proved by the presence of fresh- 
water shells, 

The circumstances seem to warrant the supposition of a con- 
nected chain of lakes, stretching from the 106th to the 116th 
meridian, which received the waters of the Hwang Ho, before the 
formation of, or during a long continued obstruction of, the deep 
channel in which that river now flows between Shansi and 
Shensi, The main outlet seems to have been the present gorge, 
by which the Yang Ho traverses the mountains west of Peking, 
to join the Pei Ho of the delta plain. | 

‘The lower Pei Ho has, within historical times, more than once 
formed the mouth of the Hwang Ho. — 

Thus the Hwang Ho appears to present a most remarkable in- 
stance of one of the great rivers of the earth, not only shifting 
its lower course over an area of several degrees of latitude on its 
delta-plain, but also reaching the sea at the same point, at differ- 
ent times, after following two widely separated routes through a 
highly mountainous country. ic - 

1X. Among the more practical results obtained, I may met- — 
tion the determination, from personal observation and from native 
sources, of a large number of extensive coal-basins, and of Jocali- 
ties producing other useful minerals, all of which Ihave tabue 
reed g and represented, so far as is practicable, on a map. es 
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Such great gifts of nature, combined as they are, with an un- 
surpassed variety of favorable circumstances, both climatal and 

Art. XVII.—The present annual effect of the secular change of 
the Magnetic Declination in the Eastern part of the United States, 
accompanied by a Chart; by CHarLES A. Scuort, Assistant 
U.S. Coast Survey. 

[Published in this Journal by permission of the Treasury Department, and commu- 
nica y Prof. A. D. Bacue, Superintendent U. S. Coast Survey.] 

IN a preceding number of this Journal (vol. xxix, May, 
1860), I have given a special discussion of the secular variation 
to which the magnetic declination in the eastern portion of the 
United States appears to be subject: in the present communica- 
tion will be found some additional material, since collected, with 
a chart of isomagnetic curves of the annual change of the decli- 

is sufficiently plain from the discussion above referred to, but 
they may be taken to answer for about a decade either way from 
date, without passing beyond the limit of uncertainty to which 
i °y are subject themselves. The year 1860 may en for 

their avera fe epoch. igs eg ote tai 
_ The curves marked thus: 1, IU, IV, V, indicate the localities | 
Where the annual increase of west declination amounted, on the 
average, to as many minutes, between the years 1850 and 1860. 
, the change at. Eastport, Me., +1/°6 appears singularly small, 
but monthly observations, continued between 1860 and 1864, : 

& verification of last summer, will not admit of any other 
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value. For the greater part of our Atlantic coast the annual 
change is confined between +2’ and +8’, less on the southern 
coast, the careful observations at Key West between 1860 and 
1865 give the comparatively large value +2’-9. Proceeding 
westward, on the Gulf coast the annual change becomes less, and 
at the Mississippi delta it is but a fraction of a minute. The 

' Coast Survey report of 1861, pp. 252 and 256, contains the nu- 
me'ical quantities for our southern coast. 

If we start from the extreme northeast, in a southwesterly 
direction, we shall find the annual change as follows: along the 

. Lawrence river between the Saguenay river and Quebec 
+6’; between Quebec and Montreal about +5’; between Mon- 
treal and Kingston about +4’; at Portland, Me. +3'2 (from the 
most recent observations); along Lake Ontario +4’; at Toronto 
+31 (from a table of absolute value published by G. T. King- 
ston, director of the observatory); at Buffalo +3’6; at Dunkirk 
+43; at Lake St. Clair +2"9. The average value for Penn- 
sylvania is about +2'7 (see record and results of a magnetic 
survey of Pennsylvania, etc. etc., by A. D. Bache, LL.D., Smith- 
sonian Contributions to Knowledge, Oct. 1863). At Parkers- . 

burg, Western Va. +32; at Cairo, Ill. +20, apparently a relia- 
ble value; at Florence, Ala. +23 a very reliable value; the 
value +08 for Chicago, III. seems too small, though it is certain 
that the secular change must pass through zero and increase 
the eastern declinations along our Pacific coast. ‘ 

Taking a glance at the West Indies and Central American 
regions, we find at Havana, Cuba, and in Jamaica the easterly 
declination still on the decrease, and the dividing region between 
stations of decreasing and increasing easterly declination, ap- 
pears to lie somewhere between Panama and Vera Cruz. Att 
city of Mexico the east declination increases about 1’ a year, 
and at San Blas, Mexico, about 3’; for California, Oregon and 
Washington, the value formerly assumed by me (in the Coast 
Survey reports for 1856 and 1859) appears now too small though 

€ possess as yet no precise information. Accordin : 
Ransom’s paper (vol. 1i, of the Proceedings of the California 
Academy of Natural Sciences, 1858-62, San Francisco, 1863) the 

ch 1855 
tween 24’ and 4’, though 7’-is said to have been observed im 

of 2’ along our western coast, 3’ may be taken under the its 
ninth parallel and west of the Rocky Mountains. Higher 
at Sitka, Russian America, the east declination increases about 
4'7 per annum. ua : 

It is in contemplation to have special observations made 02 
the Texan and Western Coast for the purpose of a precise deter 
mination of the annual change in those localities. : 
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Art. XVII.— Observations of Tides at Tuhiti, made for the U. & 
Coast Survey, under the direction of Captain JoHN RopcErs, 
-S..N. Communicated by Prof. A. D. Bacuz, Supt. 

U.S. Coast Survey. 

THE tides at Tahiti have long been known to exhibit the pe- 
culiarity of occurring nearly at the same hour of every day, 
indicating an almost total elimination of the lunar tide. 

As far as we know, the tides of no other part of the globe 
present this extraordinary feature. No explanation fully satis- 
factory has yet been proposed for this phenomenon. 
From their bearing on the laws regulating the tides on the 

North American coast of the Pacific Ocean, accurate tidal obser- 
vations in central parts of that ocean are a great desideratum, 
and advantage was thérefore taken by the Superintendent of the 

t Survey, of the surveying expedition under the command 
of Captain John Rodgers, U.S. N., by furnishing him with one 
of Saxton’s self-registering tide-gauges, with the request to set it 
up at some suitable point. 

The town of Papeete, on the island of Tahiti, was selected by 
Captain Rodgers, and the tide-gauge left there under the charge 
of an intelligent French soldier. The observations began on the 
27th of April, 1858, but up to June 2d were so frequently inter- 
Tupted as to be of little use. After that date, they are nearly 
complete to October 12th, subsequent to which time no observa- 
tions have been received. 

ag 
of - month of June the tide appears to have followed the gen- 

igh-waters occurred 
ata later hour on successive days, but only until they had 
Teached three or four hours, and, in one case oh oe of 

October 12th, when the observations ceased, only the range and 
the abruptness of the return to an earlier hour becoming les- 
Sened, a 

It will also be remarked that the midnight tides diverge less 

from that hour than the midday tides from noon. ihe times o 
‘OW-water have, as may be expected, similar relations to 6 A. M. 
and 6 p. M. a 

eae 
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Taking the mean of all the observations we find 59 minutes 
ast noon, and 58 minutes past midnight, for the average time of 
igh-water, and 45 minutes past six for the average time of low- 

water, both morning and night. 
The smaller diagram shows the variations from that mean, 

arranged according to the moon’s transit. The curve exhibited 
might be called the half-monthly inequality in the soli-tidal in- 
terval, in analogy to the curve of half-monthly inequality of the 
luni-tidal interval of ordinary tides. 

ith regard to the heights, the statements received are not 
quite precise as to the scale used in the self-registering tide-gauge, 

and some uncertainty arises from the zero-point having been re- 
peatedly altered, owing to the necessity of using the same paper 
on the gauge several times. On the best supposition that can 
be made we find the mean rise and fall to be 0°87 ft. The ob- 
servations made at the same port, fora few days, by Capt. Sir 
Edward Belcher, R. N., in 1840 (Phil. Trans., 1843) gave a mean 
rise and fall of only 0°56 ft. The diurnal inequality is well 

marked, and the half-monthly inequality regular and normal. 
we examine the variations of the intervals near the time of 

apply mutatis mutandis to the midnight tides. 
he range of the tides seems to be considerably less near the 

Solstice, than they are near the equinox. : 
here seem to have been some notable changes in the mean 

level of the ocean in the month of July. 

ce but no answer has ever been received. It has been thought 

advisable therefore to publish the results as far as the 

: obtained. ; 
Am. Jour. Scr.—Srcoxp Serres, Vor. XLI, No. 122.—Mancs, 1866. 

— 
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Art. XIX.—On Prairies ; by A. FENDLER.' 

In my botanical rambles I have seen Prairies, Llanos and Sa- 
vannahs of different magnitudes and in various stages of pro- 
gress; and, as I am assured that my suggestions on this subject, 
although they may not fully coincide with your views, woul 
be received in a kind spirit, 1 beg to make the following re- 
marks, 

same side, and exposed to the same wet weather, large tracts are 
entirely bare of forest. The forests, however, do,not gain on 
the savannahs, but from time to time the savannahs gain on the 
forests by a very simple agent, namely, that of /ire. Fire I consider by far the most powerful and the principe! 

great plains between Missouri and the Rocky mountains, on the 
llanos of Venezuela and the high savannahs of the mountainous 
district of the same country, I have seen the same forest-destroyer 
at work. In the region last named I had the rare opportunity 
of observing not only the gradual extension of the savannahs, = 

* From a letter to Professor Dana, dated Cambridge, Mass., Dec. 12, 1865. 
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but also the beginning and the different stages of the conversion 
of an almost impenetrable primeval forest into a savannah. 
_ I cite the following facts, observed by myself at Colonia Tovar 
in Venezuela, from an account in the Smithsonian Report for 
1857, pages 186-188. 

spot of about half a mile in length and a quarter of a mile in width, 

which forms a kind of shallow basin, only sparingly covered* by a thin 
ek * % 

uprooted by a whirlwind, scarcely showing any marks of fire on their 
trunks. Iwas struck more than ever with the easy manner in which 

high trees, becomes d y. Subsequent conflagrations of adjacent savan- 

Rahs, which are intentionally set on fire to procure a new grow mn 

Young grass, take hold of the reeds of the _— einer a : 

ted at of these fires, the roots of the reeds can stand It p ales 
: and the smaller grasses, interspersed with a few other plants, take pie Gee avast 
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which this process is going on; the reeds giving gradually way to th 
smaller grasses, Here the great number of half-burnt yet standing trunks 

tion, until their Jast green leaf has turned brown, and then they stand 
like tall and slender pillars, the mournful remnants of a once stately . 
forest.” 

ra 
raising heated columns of air, disperses clouds and fogs, as may 
otten be seen at Colonia Tovar with clouds moving across t 

era, a humid, rainy, cloudy climate of a more equable tempera 
ture, and resembling in many respects that of the equatorial 
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low regions of South America, prevailed all over the continent 
up to high latitudes. Here, then, all the conditions for the exist- 
ence of a vast continuous forest all over the land are given, and 

ass of 

ae S QO oO 

— a hon A gc) 3 ml (4 oO ~”a be) to] Qu Be, Q ~~ wn 9 <j i) o 3 $9 — 7) = oc n ce 8 ba] < @ ° = 6 =) 4 Qu 

: h 
forest. into prairie by the agency of fire can be accomplished 
much faster, 
On the other, hand in regions perpetually moist and wet the 

rests are safe enough against all encroachments from prairies, 

e fire can do no mischief here. But also in comparatively 

dry climates the forest will be safe against the intrusion of prai- 

nes, if the trees stand on a deep fertile soil, where their roots 
May go down deep and support the tree from falling, and where 
the trees have a tendency to sprout from their roots; for it 
Would take many repeated firings of the undergrowth to lay that 
8round open to the baking influence of the sun. 
; in, at Santa Fe, New Mexico, the atmosphere is so exceed- 
Ingly dry that, with the exception of the sides of a deep, narrow 
mountain-valley, through which a creek flows, I have never seen 
— The dry, gravelly soil is for the greater part covered with 

Wests of Coniferze, not only on the higher mountains, but al 

_ 0n the low hills. The sterile soil is so dry during summer and 
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can germinate. 
All the moist and forest-covered places and valleys on the 

lower parts of Tahiti and elsewhere, cited as exceptions, are 
those by which, on account of their moist surface, the progress 

fire that once destroyed the forests on the drier slopes and 
convex localities, was arrested. 

Art. XX.—A new method of Meteorological comparison, with three 
tlustrative Tables ;* by Puiny Eare Cuase, M.A.,S.P.A.S. 

[Concluded from p. 95.] 

servations, that there are some indications of a similar character 
to those in the St. Helena Table; but they are, comparatively, 
so slight, that another form of comparison has given re 
which are more satisfactory to my own mind. 

: From the Proceedi A hice! 
2 M. Kaemtz (Meteorology, Walker’s translation, p-4 

pends, like the height of the barometer, on the direction Bei rature.” This is the earliest intimation we yet discovered, which can be 
ibly construed as either implying or tending to demonstrate a direct correlation 

ao cott weight and magnetism. The resemblance between the curves of wind 
force and magnetic vertical force, would naturally lead one 
than to the declination, for the most striking evidence of the 
rection of the wind. 

£ 42 = 4 oe ¥, S vol, x, pp 161-166. 

51) states that “the dip de 
of the wind and on tem- 

the dip rather to look to the cae 

4 
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ave 2 limited local origin, and less affected by sudden violent 
disturbances, It seems reasonable, therefore, to suppose that 
the oscillations about the mean magnetic values should differ, in 
duration and in other respects, from those about the thermal and 
barometric means. If their mutual relations are much obscure 
IM consequence of this difference, any lingering evidences of 
7 aan that we may find may be entitled to great 
weight. 

at Toronto ; 1843, 45, ’46 at St. ; the observations of 
ing comparatively incomplete), the average duration of 

the fluctuations of each ele I found the following mean 

a | Bee Se ee OS ee aa ee 
Toronto, . 3°98 days. | 3-93 days. | 4°54 days. |. 4°31 days. | 3°10 days, 
St. Helena, | 4:38: < | se7 * | 392 “ | 446 * | 335 * 

_ The mean wave-periods, taking the duration of the alternate 
Variations above and below the monthly means, were as follows: 

a B. peor H. | Vv. | ee 

Toronto, .. | 2-91 days. | 3°70 days. | 4°65 days. | 4°78 days. | 2°32 days. 
St. Helena, 3-76 ee 8:86 “ 4°34 “ 551 7 3°27 “ 

By marking with the signs + and — the excess or deficiency 
of each daily mean, the monthly mean being assumed as the 
Standard of comparison, I obtained the data for Tables I and IT. 
The columns headed C contain the me of observations that 

‘sent a correspondence (excess in one element accompanying 
__-©Xcess in the shoe and ft versa), and those headed O give the 

_ Bumber of instances in which there was an opposition of a ke 
between the daily means indicated by the heading of each dou le 
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TABLE I. 

Correlations of Temperature, Gravity, and Marna in the Daily 
Means at Toronto 

B.&T./H.& V)B.& H.|T. & H! B. & V\T. & V.| B. & D.| T. &D. 
CO O16 6 Or Os 6. -O OO OO. CG OER 

9 17;20 116 8 2 2214 8 2 20| 9 15/11 18 
Jan oe. 4 8 8 cl oe a 4 Le 

i 816: O18 618) 8 i a is) 8. Yo! 9 15 12 

1 oe 8 YS it. i 8 14 10} 2 22] 14 10 11 18 
Feb. 9 1616 2 20 6 10 15 15 6 1216 9 14 Il 

6 18/20 4/16 8 6 1818 6| 2 2215 8 4 19 

10° ¥7| 138° 14|- 6: 21-17-20) 16-21]; 9 18) 13 12) 9 38 
March. | 12 14/18 8 10 16 10 16) 12 14| 4 22' 16 10 10 16 

16 10) 20 5) 9 16) 6 19} 8 17) 5 20,18 11/12 1 

9 15| 4 2 lo 14/1 618 6 4 219 5 1k 1 
April. 8 17|16 9 18 19] 12 1818-12] 6 20) 14 11| 11 14 : 

14 12} 26 0 12 14 2 2412 14) 2 24 14 12) 6 20 ; 

8 19} 6 2210 17/15 1918 9 5 22) 11 16) 12 
May. 7. 20; 19: 9 16.10) 6. 30) 16: 18 6 28 1%. 10) 

4. 90\ 23 4,16 12). 7 230-18 9.6 3H 18 1434. 5 
16} 4 22| 18 13] 20 13 13} 2 24 12 14,18 18 a 

June 8 17/17 8 20 7 1816 9 «94 14 11:18 a 
19] 14 10} 20 5 5 20/16 8 9 16) 11 14| 14 41} : 

5 19) 8 18 10 17) 15 22} 21 6 21/13 14 12 1 | 
July. 9 18] 14 13}17 10; 5& 2210 17110 17119 8 11 16 4 

0 17) 22 613 14 6.21) 14 18] 5 2219 8 12.1 

11 16 14 18/17 10) 11 16, 20 7 6 21;16 11) 8 19 
August. | 15 12) 21 6/14 18} 8 19110 17} 10 17/10 17} 10 1 : 

3 1s} 8 18 18 6 20 8 18} 22 4/16 16) 12 1 = 

eT 22 4 is} ©. 92-16 3 S94 6 1 : 
Sept. 9 16 22 317 -8| 8 921-18. 4 2 ga} 19. 18) 12 1 a 

8 18122 4/16 10] 6 20/18 8| 4 el iz 14/12 14; 
8 is} 7 415 9| 8 & 6.s oO ik 18 1% SA) : 

Oct. 7 90| 18 3 141 9 1818 9 4 23/15 12/11 1 : 
4 23| 23 4 20 7 7 20/18 9} 5 29/17 1010 1 

~“F if oo 16 OS Le 6 OT . 
Nov. 13 ig: 8 16. & 7% 10116 11| 6 sois 11) 8 4% 

6 a2. 8 19 6 -¢ 98 18 4%) 9.99) 19. 18) 98) 
12 Pee eT ee ae ee (ies pA 16 2 1 oe 

Dec. 10 15,20 5) 14 11} 8 2911 14) 4 21/18 11] «7 il 
9 17) 22 4,116 10) 5 21/16 io} 1 25) 13 18 gh i 

1843. be 198/105 131/154 1511135 169 87 a1 2) 167 140/131 131 176 
1844. 199 78/190 121) 86 need 4 124 58 sai7s 136(128 184 
1845. rab 207/240 70/189 122, 66 245178 132] 72 vat 164 145) adie: 181 | 

Total,/330 605/544 279)538 294 281 6391487 245171 seapee 421/987 387 641 me 
oie 
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TasLeE II. 
Correlations of Temperature, Gravity, and Magnetism, in the Daily 

Means at St. Helena, 

B. & T.|H. & VB. & H.\T. & Hy B.& VT. & V.| B. & DT. & D. 
soe 6 OFC OC OC 0/0 O16 O10 O16. ©. 

11 15} 14 8] 14 12 16° 1-6 1612 18) 4 
Jan, 17 10} 14 12/11 16} 10 17) 18 14/11 16,13 14/11 16 

ee 19] 23 5 22] 9 1815 11/17 10] 12 14 
18 1115 § 12 19 § 15] 8 16] 6. 18 129. 319) 38. 2) 

Feb, 16 8 11} 1 15-9118 9113 9 16 S16 & 
___| 10 I4) 12 +12} 12 12] 4 20] 8 16) 8 16) 9° 15] 11 18 

12 15} 10 17) 15 12! 7 20/ 9 1818 9 16 12} 14 13 
March. | 11 14/15 10| 8 17/16 9) 14 11/16 918 19] 15 10 

12 17 OF 10. 161 6 26) 1b--16) 18: 11 13:43) 13. 33 

4; 4 20; 10 16) 10 16| 19 19 5) 18 12/15 10 
April. 16 10/18 14 11/17 18 18/17 916 111 18 18 

__| 9 16} 3° 16] 12 18} 12 13} 8 11/15 4/10 15] 10 16 

10 17; 5 21/15 12! 8 19 19/19 719 8 12 15 
May. 10 17] 6 20/20 4 6 22] 7 19/19 7 12 16/17 10 

SIO Ie 68 14 8 18} 22 3/13 18] 9 37 

16 6 20/21 6 11 16) 10 15/19 6) 16 11) 15 11 
June 14 11] 4 211138 19] 4 ig: Bs 6 It 1a 8 

14] 8 1518 8 8 18} 10 13) 10 1315 11) 19 7 

: O° TH § 16°° 9) 9-18) 7 18) 165° 8-18: 13) 144 42 
July. 12 15/14 13 14 18} 9 18/18 14/18 9 14 18/17 10 
= 10. 17) 7 20,19 8 6 21) 18 14/92 6) 14 13) 11 16 

5 22) 3 23/20 7 6 21; 7 19 20. «6:16 «2110 «17 
August. | 18 8113 13} 11 16 19, 12 14,18 8 16 10| 12 14 

8 1814 11) 17 9] 11 15) 7 18/17 8 12 13) 15 10 

12 14/10 14/10 16 6 i4 1016 8 20 6,16 10 
Sept. 15 11/11 15) 9 8 14 12 ml i214] 7 19 
pop giid 4 1 AL Ish 6, 6 20/16 10) 10 15) 14 11 

16 10:18 o lu 16 6 20\ Ul 13) 4 20) 18 i4 12 
Oct. 12 15] 9 17/ 18 9 18 11 15/16 1012 15,15 12 

eae 11 16] 9 18 16 11)12 15) 16 11) 2 16 10/12 2% 

10 16|30 19116 10) 4 22) 7 15) 13 918 18) 11 15 
Noy. 12 13) 7 16-14 9 16/10 15) 15 16° 10}'12 “18 
|} 14-11 11-15} 16:10] 12-18} 1812} 14 11) 18 19) 16 10 

16,17. +8 18 17\ 12 13| 8 17) 16 S| 11 18 
Dec. 18 812 14138 18] 18 18) 15 11)18 13) 14 19| 12 14 

Ma Wy is io 7 7 18) 12 13) 7 § 
1843, 1138 17s8li16 1 us rae 177 183) 91 219 1: 26 eit 130/18: 
1845. |171 1401184 1 49/122 188147 160/194 113163 14 

-}_ 1846, [131 131 178/121 aie, 9 140/101 207115 184 ne 86 112/149 

_ Total, |40 491, 371 526507 422/314 614 388 3 5111548 94 

: peveting similarly the magnetic observations for one or ‘uo 
days prior and subsequent to the several thermometric and 

bar- © 

‘Ometric Buctuasote, I find t dsdisaties ns of a continued action, 
which is paralleled by the ocean cecil that remains aes the sub- 
sidence of the winds by which the waves were originally y excited. | 
Am, Jour. Sct.—Szconp Serres, Vou. XLI, No. 122,—Mancn, 1866. ; 
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In order to ascertain whether the correspondence, which is 
thus shown to exist between the daily means of the different 
elements, can also be traced in the hourly means, I noted the 
character of the undulations for several entire weeks, selecting 
observations at different seasons, in such a manner as ht 
would give a pretty correct approximation to the average of 
each of three years. Considering the increasing waves as posi- 
tive and the decreasing as negative, I obtained the data whi 

II, are summarily detailed in Table I 

TABLE IIT. 

Correlations of Temperature, Gravity, and Magnetism, in the Hourly 
Means at Toronto and St. Helena. 

|B. TH. & Vy B. dH T.&H)B.& ViT. & V. 
0.) C. 0) C. 0/6. 0. 

T. & D.. 
G&G: 0.) C 

ToronTo. | 
Ist year. 197 242,208 issio12 232/227 282/201 176162 229225 211195 260 
2d “ (202 234170 202.246 217/197 234/188 173/165 192\295 217/189 238 
3d“ 191 232171 128,218 211/192 2591155 126/120 172\230 202/200 248 

: ee eee 

Total, 590 708549 518/676 660/616 725|544 474.447 5y3\6s0 630584 746 

225 205/198 204 
248 174/189 211 
220 199/181 210 

Sr.HELENa. ] 

Ist year./198 997/125 179/281 200/217 187/199 183l179 131 
2d “* /199 232121 203/247 189/250 164138 196/173 145 
3d_“ {190 203/143 182/244 194/249 159/142 1941187 126 1 

Total, |587 662/389 564|722 583/716 510/409 573/532 402|693 578/568 625 

tions of temperature than the barometric pressure; and tha 
at St. Helena the relation of the barometric to the thermo 
Inetric movements is less marked than those of either the hori- 
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In comparing the St. Helena and Toronto totals, five of the 
columns exhibit an opposition of relations, such as might have 
been anticipated, because the laws of equilibrium require that a 
disturbed ‘‘line of force” in one portion of the globe should be 
counterbalanced by an opposite line in another portion. 

e analogies that have been pointed out by Sir David Brews- 
ter and Sir John Herschel between the curves of terrestrial mag- 
hetism and those of the polarization of skylight, are a natural 
consequence of the mechanical laws which we have been consid- 
ering. The special maximum which Herschel finds it so difficult 
to account for (Meteorology, p. 280) may be explained by the 
centripetal reaction against the centrifugal thermal and other 
solar disturbances, which is a maximum at 90° from the sun. 

Arr. XXI.—On Cephalization ; No. IV: Explanations drawn out 
by the Statements of an Objector; by James D. Dana.’ 

Iv a paper published in the third volume of the Proceedings 
of the Entomological Society of Philadelphia, Mr. B. D, Walsh 
discusses the subject of the classification of Insects as based on 

the principle of cephalization, and criticises, not my views, but his 
own misconceptions of them.” As others may have fallen into 
Similar errors, notwithstanding the long explanations which have 
been presented, I briefly notice here some of the points in his 
Paper. 

1. Our objector says (p. 238) that “as originally erepaetens 
J Pia. . ‘ by him [Mr. Dana] in Crustacea, cephalization consists in th 

"For number I, of this series, see this Journal, xxxvi, 821, Nov. 1863; number 
Il, xxvii, 10, pF byes number III, xxxvii, 157, March, 1864. ae ae in Entomological spec ie 0 N Engl 
ka H, M.A., Proc. ntomolog. ie F New England School” here particularly eriticised are Prof of his having Dana; and. inc dentally, A. S.  eabasity Jr., some passages of a paper of his IF been cited by the latter. Bo a Not 1855, as stated in this Journal, xxxvi, $21. 
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transfer of members. The statement would be wholly at vari- 
ance with the very idea of cephalization. What I have asserted 
is this: that variation in grade of cephalization is manifested in 
the structure by the transfer referred to, and by this as only one 
among many mé . 

have argued that since animals have a head as their grand 

with exaltation of the cephalic extremity, is manifested not 
merely in the transfer of members to the cephalic series (thereby 
enlarging the sphere of the head), but also in the form and 
stracture of the head,—in the form and condition of the organs of 

the organs of the mouth—of the successive pairs 
of legs—of the abdomen—of the abdominal appendages; and 
in my later memoirs I have still more widely extended the list of 
characteristics that indicate grade of cephalization. a 

he laws of cephalization act conjointly with another princi 
ple in animal life:—that of the oppositeness subsisting between the 

_ cephalic or anterior and the posterior extremities of the animal struc- 
ture, which is a kind of antero-posterior or fore-and-aft polarity. 
This oppositeness or polarity is up-and-down in the plant, an 
Jore-and-aft in the animal. The fore-and-aft becomes strictly up- 
and-down in position in one animal alone—Man; and this by 
elevating heavenward the cephalic extremity, not by a change 
of the axis of symmetry to that of the plant. (See this Jour, 
xxxvi, 351. 

In view of the total misapprehension of this subject by our 
entomological critic, I may be excused for citing additional ex 
planations from an article written for a popular magazine, evel 

if they are essentially a repetition of what is contained in MY 
former papers. 

“ As the head is the seat of power in an animal, it is natural that among 
species rank should be marked by means of variations in the structure of 

the head; and not only by variations in its structure, but also in the eX 

tent to which the rest of the body directly contributes, by its members 
to the uses or purposes of the head. Cephalization is, then, simply dom- 

ination of the ficiat—cophalia domination—in an animal, as manifested 10 
the structure; and any degree of it depends on the grade of power 
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cephalic center, and the degree of subordination to it in the structure. 
The following are some of the ways or methods in which it is manifested. 

‘ith superior cephalization, that is, as species rise in grade or rank, 

more and more of the anterior part of the body, or of its members, 

renders service to the head; with inferior, less and less. 

more and more elongated, and spaced out or enlarged. 
(3.) With superior cephalization, the posterior portion of the body 

becomes more and more compacted, or firmly put together and abbrevia- 

ted; that is, as concentration goes on anieriorly, there is abbreviation 

teriorly. Even the tail shows grade; for great length, or size, or 

functional importance is actually a mark of inferior grade, other things 

being equal 
+ 

system of life within can properly wield, and in this case the body is 

stupid and sluggish.” 

The question as to the condition of the life-forces thus passes 
from the sphere of speculation to one of direct observation. As. 

18 so obvious, that the muscular or motorial force 0 the two 

might be sufficiently well represented by the annexed figures: 

figure 1 corresponding to that of the Lion, 4 

and 2, to that of the Right Whale, A being 
the anterior or cephalic extremity and P Beco 

the posterior or caudal extremity. The 

Sensorial forces of the Lion were taken | 
Into consideration, the contrast between 4a 

still : 
the two would be greater. cis the ile 

position of the prime systemic center ; its remoteness from the 

front margin in the Right Whale, (figure 2) is one of the marks 

of the extreme decephalization of the structure. (See on Cephali- 

; ‘he arrangement of the muscular force in dif- 

cht be represented by in diate 
Yo. III. 

Herbivores migh 
nl and 2. 



166 J. D. Dana on Cephalization. 

The following figures serve in a similar rude way to illustrate 
the condition of the force in the three subdivisions of Decapot 
Crustaceans; figure 3, in the Crab, which has the abdomen (the 
part so large in the lobster) almost wanting 
and very feeble, and the systemic center (c) 
very close to the front margin; fig.4,inthe , ieee ; 
Shrimp which has the body prolonged be- 
fore and behind, but especially in the latter 
direction, the posterior portion or abdomen $ 
being of great size and powerful as an organ Nemo P 
of motion; fig. 5, in certain species of the 
Squilla group, in which the cephalothorax 5, 
is weak, its appendages feeble, the abdo- 
men 2 or 8 times as long as the anterior oie 
part of the body and relatively to the ceph- j 
alothorax far more powerful than in the Lobster or Shrimp. 
Other classes of animals afford similar illustrations. 

There are probably no characters connected with the structure, 
growth and habits of an animal that have not something to - 
reveal with reference to grade, under this principle of cephali- 
zation. To read the truth, especially among the lower sub- 
divisions of a class, the families, genera, species, may often re- 
quire profound study, and even a higher stage of science than 

world has now attained to. But the necessity of profound 
study, when knowledge below the surface is sought for, is nob 
peculiar to this department of nature. 

repeat, then—cephalization does not “consist in a transfer of 
members” one way or another, but is manifested by the whole 
animal structure within and without. 

A 

Our objector says that this character of cephalization 
. - 1 ea rg 

The laws of cephalization pertain to the elemental forces of - 
the organism, or the fundamental nature of animal life, as much 
as the laws of attraction to the fundamental nature of a molecule; 
and, therefore, if true of one branch of the Animal Kingdom, 

they must be true of all. Yet the exhibition of these laws in the” 
structure will be widely different, as the structures themselves 
are various in character. They cannot be precisely the same 1@ 
footless Worms as in Crustaceans; or in Crustaceans asin In- 
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sects; or in Insects as in Mammals; although the grand funda- 
mental principle at the basis of the organism is the same in each. 

3. Our objector observes again, with like misconception of 
the subject, that as “the conversion of the front wings into 
elytra amounts to a decephalization,” “instead of classing He- 
miptera as inferior to Coleoptera and Orthoptera to Hemiptera, 
we ought to adopt exactly the opposite arrangement. For Cole- 

, 1, Orthoptera, 
,» Hemiptera, 3, Coleoptera, instead of the reverse.” 
Thus, Mr. Walsh sets up his man of straw, and combats it 

with great success. 

flying-wings; I say, further, that the fore-wings may be used for 
_ Hying, and still, if the hinder wings are the more powerful, 

the Insects are metasthenic, and have the characteristic of the 
inferior or Coleopteroid division 

~ oe ander meaning of cephalization in their composition, 

terior wings are the only flying wings or, ne ng 
In all the species; and this is true also, of the Hemipters and 
Orthopters : while they are not all metastheni¢ as regards t le 

°88 ; for under these groups there bordinate : mee 
include among the species both those that are rosthenic and those — 

, tt are metasthenic as regards the : 
therefore, as a matter of fact, of limited importance or compre- 

legs. The latter distinction is, ce... 
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hensiveness compared with the former. But this point is suffi- 
ciently illustrated in my article on the classification of Insects 
and requires no additional explanation here. 

5. Our objector applies his mistaken definition of cephaliza- 
tion further, and argues as follows: 

“If we apply the principle of Cephalization in its original signification 
to Insects, we shall find that there are certain families and genéra, @. g- 
in Orthoptera Mantide@, in Neuroptera Mantispa, in Heteroptera Myo- 
docha, Phymata, Macrocephalus, Syrtis, Reduviide and Nezide, and in 
Diptera Hemerodromia, which have what are commonly known as rapto- 
rial front legs; in other words the front legs are used, not as degs but as 
arms to catch their prey with. In other species, e. g. the dipterous Calo- 
bata antenneepes Say, which takes its name from that peculiarity, and in 

many Nemocerous Diptera, the front legs are not used at all for locomo- 
tive purposes, but are elevated in the air and vibrated after the fashion 
of antenne. Here therefore it is strictly true that “the anterior mem- 

bers of the thorax are transferred to the cephalic series;” and if, as Prof. 
Dana maintains, the cephalization of the antesior pair of limbs in Man, 
or in other words the conversion of his front limbs into arms, “ p!aces 
Man apart from the whole series of Mammals” (Sill. Journ., vol. xxxv, P- 
68), then by parity of reasoning, if the principle of cephalization is unl- 
versally applicable, all the above-mentioned families and genera of In- 
sects ought to be placed in a group by themselves.” 

I have stated that there were but three examples of the : ; 
transfer of members to the cephalic series in the whole animal 
kingdom—the Entromostracans or degradational Crustaceans 
excluded, in which the examples are not well-defined. One 
is that from Tetradecapods to Decapods, the four anterior Ob 
the fourteen feet in the former being mouth-organs in the Jat 
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ter; the second is that from Spiders to Insects (or Octapods to 
Hexapods), the two anterior feet in the former being mouth- 
organs in the latter. One of these cases occurs between the two 
higher divisions of aereal Articulates or Insecteans; and the 
other two between the two higher divisions of the foot-bearing 
aquatic Articulates or Crustaceans. 

legs, but the no less Tetradecapods in type of structure 
and all their relations, These prehensile legs aid in capturing 
food; but they are no more part of the cephalic series than are 

stands alone among Mammals in having the fore-limbs, not only 
prehensile, but out of the inferior series, the posterior pair being 
the sole locomotive organs. 

he question of the exact parallelism of this last of the three 
cases with the preceding two admits of arguments on both sides. 
But whichever way decided, it does not affect in the slightest 
degree our deductions under the principle of cephalization. It 
touches only one single argument on the question whether Man 
Constitutes by himself a separate Order among Mammals, an 
ls, in our view, not seriously. All must admit, whatever his 

views of the question, that this ennobling of the fore-limbs is 
ou mark of that preéminence of cephalization which belongs 

an. 

6. The necessity of an exact balancing of all characteristics 

bearing on grade, in order to arrive at correct results, is too ob- 
Vious for an argument. If the inferior criterion is in any case 

= Our-db 

harrow limits of variation, and a less tendency to run into 
bizarre forms, are set down as generally characteristic of a 
Superior group, and as part of the evidence of the superiority of 
Am. Jour, Sct.—Szconp Serres, Vor. XLI, No. 122—Mance, 1866. ip 
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A 
the criterion referred to is made superior to all others, or the 
most decisive of grade, and not perceiving, therefore, that the 
reductio ad absurdum, intended for the principle criticised, at- 

i gain, by a similar misuse of the 
criterion connected with prehensile anterior limbs, and additional 
misunderstandings already alluded to, he arrives at other absurd- 
ities. In the same way he might assume that, because great 
length of antennz is one of the marks of low grade,—the Mac- 
rurans (Lobsters, Shrimps, &c.,) showing by this character, as I 
have stated, their inferiority to Brachyurans (Crabs),—therefore 
Insects ought to be arranged according to length of antenn®; 
which would of course make very heterogeneous assemblages. 
Or he might next make abdomens or tails the grand criterion, 
(this characteristic being also set down as a mark of grade), with 
a like result. By thus assuming successively that each criterion 
is superior in value to the others, all may run into the 
ground; a feat of no great prowess in logic or science. 

While long antennz and long abdomens are among the marks 
of that decentralization or decephalization which distinguishes 
the Macrurans from the Crabs, some of the higher Macrurans 
have, relatively to size of body, longer antennz than the lower; 
and there are hundreds of Tetradecapods and Entomostracans, 
still inferior species, that have relatively to length of body, far 
shorter antennz, and shorter abdomens too, than the Macrurans. 
There are, in all such cases, characters to be considered of higher 
value before we come down to that level where length of an- 
tenn, or of abdomen, is decisive as a mark of grade. 

7. As Nature is yet an unfathomed deep, our systems must 
have their imperfections and uncertainties, and we our difficul- 
ties in applying principles that have been ascertained. Hxam- 
ples of such difficulties from the subject of cephalization have 
een alluded to in the preceding remarks; and here is ae 9 

a mark of, inferior grade. Man is smaller than his inferior the 
Lion; the Lion is smaller than its inferior the Hippos 
the Hippopotamus than its inferior the Whale; the Crab than 
its inferior the Lobster; the Echinus than its inferior a larg® 



J. D. Dana on Cephalization. 171 

Medusa; and so on. Now it may be urged, against the system 
of classification proposed, that size sometimes means one thing, 
and sometimes the reverse, and there is here manifest indefinite- 
hess and a chance for indefinite assumptions. Or, the charge 
may be made with more point, and much less truth, as follows: 

you ; 
throughout the Animal Kingdom; and when, as nobody can fail 
soon to do, you meet with examples where facts contradict your 
theory, you get over the difficulty by assuming gratuitously that 
size is there due only to what you call ‘ vegetative enlargement.’ 
As I cannot find that you have anywhere laid down any defi- 
nite rules by which this vegetative enlargement is to be distin- 
guished from the normal enlargement, the distinction appears to 
be an empirical one.” 
Now great size is not correlated with superiority in Crustacea 
more than in the rest of the Animal Kingdom, and this I 

tly illustrate in my first paper on the subject; for I 

goish in its movements, or stupid in its 
Senses, there is evidence in this that size is a mark of degrada- 
tion, But I have shown, further, that where size is a mark o 
low grade, the low grade is also manifested in a multitude of 

? . characteristics of an inferior group, I have rested mainly upon 
the others for proving the inferiority of the group. 

Should be a mark of high grade, and also why in other cases & 

mark of low grade. I may add one or two comparisons in eluci- 
dation of this point. We all know that if a steam-engine of the 
Size and strength for 100 horse-power has a working-force of 100 

horse-power, it is an engine of respectable grade. But if, while 
thus large in its cylinder, beam, and other parts, it were furnished 
With the means of generating a force-system, as we may Call it, 
‘ 1 horse-power, it would be a very feeble and worthless piece — 

of machinery. Suppose, for closer parallelism with animal life, 
the engine to reach its size by a method of growth; and that — 

* From a recent letter of a critic. — 
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its force-system attained thus a 1-horse capability when the en- 
gine had attained the size of a 100 horse-power, and poor con- 
struction with that. What would it be but a small thing vastly 
overgrown. In an animal there are the sensorial and motorial 

movements, or by stupid senses, and have corresponding struc- 
tural deficiencies: as is true of a huge Medusa among Radiates, 
a Horse-shoe (Limulus) among Crustaceans; a Sloth and its kin 
among Mammals, etc., ete. 

of structure in fixing the limits of natural groups. Toward this 
latter object it affords aid through the many new criteria It 
brings to light, and through the evidence it supplies as to the 
relative value of such criteria; yet its distinctions are to used 
in connection with all others that are available. And they have 
been thus used by the writer in his attempts to present the true — 
system of arrangement amon ies. 

I have been led to place the Homopters near the Lepidopters, 
and the Hemipters near the Coleopters, by the following consid- 
erations :—— 

a, The Homopters, as most authors assert, have close structu- 
ral relations to the Lepidopters. The Hemipters are much less 
near the Lepidopters, and approximate, as some authors have ad- 
mitted, to the Orthopters and Coleopters, especially the former. — 
The fact that the anterior wings in Hemipters, as in the Co 
ters and Orthopters, are not flying wings, is an important point = 

\ 
2S PS Seppe eee, 6 Sean NE ad aaa 
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of resemblance to the latter tribes, independently of any sthenic 
value attached to this character. 

tion in the lineal order in which they are presented on the 

printed page, the tribes of Hemipters and Homopters stand far 

apart, as if remote in the system of Insects. But making the 

9. Ou the 
against “ the arithmetical monomania, which is perpetually seek: 

Chemical combinations, crystals, light, heat, 'y, all pro 
that there are simple numerical relations in the very constitu- 

ion, and in all the movements, r : 
titudinous leaves of the forests are in mathematic 

48 not therefore a priori absurd that regular numbers 
preside to some extent throughout the wide system of Nature's 
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living species; and if found, and not a device of the systematist, 
they may be recognized as a legitimate part of science, notwith- 
standing the above protest. Reasons for the frequent recurrence 
of three, as the number for the higher subdivisions in zoological 
classification, have been given in my former papers, and nee 
not be here repeated. Protests like the above, while always 
exhibiting a large excess of self-confidence, might sound less 
presumptuous were there not many facts in nature yet to be 
learned. 

sioceaiiiaaniienitaaianle 

ArT. XXII.— Discovery of Fossil Footmarks in the Liassic (?) For- 
mation in Kansas; by B. F. Mupes, late State Geologist. 

mouth. The sandstone here rises e 
river in a bluff over one’ hundred and twenty-five feet. The 
stratification is not very re ; in many cases showing an un- 

are, if possible, even more marked than in the Connecticut sand- 
stone formation. : 

ticut valley, but it varies more in texture, being frequently quite sai eer 
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We could find no other track, or any other fossils at this 
locality. Yet it is most probable that they will be found in 
other places, as the deposit has a long extent in a northeasterly 
and southwesterly direction. 

e weathered state of the specimen prevents our giving an 
accurate description, such as is desirable for a full identification 
of the species. Still, there can be no doubt that they are new 
kinds of Ornithichnites. The slab contains four prints, two (A, B,) 
on the left hand by one animal, (?)—one (C) on the upper right 
hand by another, and the fourth print (D) indistinct, but proba- 
bly by a third bird. 
A partial description may be of some value, which we give as 

follows. Both are three-toed and leptodactylous. 
Species 1. Track number C.—Divarication of the lateral toes, 

65°; of the inner and middle toes, 35°; of the middle and outer 
toes, 85°; length of the inner toe, 3°75 inches; of the middle toe, 
5'1; of the outer toe, 3°75; of the foot, 5:5; distance between 
the tips of the lateral toes, 4-1; projection of the middle toe be- 
yond the others, 2:1. 

Species 2. Track number A.—Divarication of the lateral toes, 
65°; of the inner and middle toes, 35°; of the middle and outer 
toes, 35°; length of the inner toe, 2°6 inches; of the middle toe, 
3°55; of the outer toe, 3°1; of the foot, 3°75; distance between the 
tips of the lateral toes, 3°2; between the inner and middle toes, 
21; between the middle and outer toes, 2:2; projection of the 
inner toe beyond the others, 1:2 inches. f : 

Track number B appears to be the left foot of the bird which 
made No. A, as the angles and length of the toes are the same ; 
bat the position of the inner toe standing so far back of the 
Others throws some doubt upon it. Number D may be the 
track of still another species, or it may belong to species 1; itis 
So indistinct that we cannot decide on this point. 

€ give no name to either of the species, as we hope more 
perfect prints may yet be found, which will give fuller charac- 
teristics of the animals which made the tracks. There are no 
marks of the claws on either of the tracks. Nor could we fin 

ut four inches in thickness; it is not laminated, and shows 

Knows how difficult it frequently is to identify the order or 
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As to the geological age of the strata where the tracks were 
found, we cannot speak with confidence, as we have found no 
fossils near the locality. A few miles distant we discovered im- 
pressions of exogenous leaves, which we suspected were in the 
same geological horizon as the footprints, but were unable at 
that time to verify it. Unfortunately the specimens were lost 
the next day, by the upsetting of our wagon in fording a swol- 
len stream. ut we are inclined to place the formation at 
least as high as the Lias. Future observations may fix it still 
higher. 

The Triassic, Jurassic and Cretaceous in this part of Kansas, 
are all represented by their deposits. Major F. Hawn (Rocks 
of Kansas, p. 4), makes the former 420 feet thick, which is more 
than exists in the vicinity under consideration. 

Quindaro, Wyandotte Co., Kansas, Dec. 21, 1865. 

Art. XXIII.— Note on the Geology of Petroleum in Canada West; 
: by Prof. A. WINCHELL. 

HavING just spent a week at Oil Springs and Petrolea, in the 
township of Enniskillen in Canada West, and having scrutinized 
the statements of well-borers in reference to more than one hun- 
dred wells, and examined many actual specimens brought up 
from various depths, I am prepared to offer a more definite 
statement than heretofore of the geological position of the accu 
mulations of oil in that region. : 

The surface materials at Oil Springs are from 38 to 72 feet n 
depth below Main street; at Petrolea, 7 miles north, about 66 
feet below the general level of the country; and at Wyoming, 5 
miles farther north, 120 feet deep. They consist of grayish or 
somewhat ferruginous clays, 10 to 14 feet deep, succeeded down- 
wards by tough, sometimes plastic, generally stratified, blue clay, 
with caleareous spar, pyrites, fossils of the Hamilton group an 
fragments of the same formation extending to the rock or withia 
afew inches of it. At the bottom is generally found, at Oil 
Springs, a bed of porous materials consisting of glacial boulders, 
fragments of Hamilton limestones, gravel, and in some cases flow- 
ing quicksand. oe 

The principal mass of rock beneath, to the Corniferous lime 
stone, consists of a series of argillaceous and caleareo-argilla- 
ceous shales; shaly, argillaceous, often, pyritous and eminenti7 
fossiliferous limestone; dark, or brown, dew crystalline, har = 

fossiliferous limestone, and rarely a bed of sacdeaoice: At the base 
is frequently found a buff-colored, granular, porous, magnesia® 
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limestone, often described as a sandstone. In some of the wells 
several feet of dark bituminous shale are found occupying a 
variable position in the series. In some parts of the oil-produc- 
ing region the above series is overlaid by from 2 to 100 feet of 
black, hard, bituminous and somewhat calcareous shale. 
other parts this has been denuded, and in still others the Hamil- 
ton Series is found worn down to varying depths. 

The Black shale has been shown by me from stratigraphical 
data (Mich. Geol. Rep., 1860, p. 79; this Jour., [2], xxxiii, p. 
53; Ib., xxxix, p. 851) to be the western equivalent of the 

Genesee shale, though by some geologists referred to the Portage 
group, and by others to the Marcellus shale. More recently — 
in May, 1865,—I obtained a few fossils (embracing Discina Lo- 
densis, and Leiorhynchus multicosta) which perfectly establish the 
correctness of my former determinations. I know of no rocks 
of the age of the Portage group in Canada j : 

The series of rocks below the Black shale is unequivocally 
Hamilton, and identical with the series outcropping at various - 
laces in Canada West and Michigan. The buffish magnesian 
imestone is likewise found at the base of the Hamilton group in 
Little Traverse bay in Michigan. The entire thickness of the 
Hbegg group proper in the oil region of Canada West is about 

eet. 

m various depths in the rock. : 
Whether the supply originally ascended from the underlying 
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of the southern Kentucky wells commence in the Cincinnati 
group of argillaceous limestones and penetrate the underlying 
black shale. 

It seems to have become established from recent researches 
that the petroleum of the northwest not only accumulates in 
several different formations but also originates from materials 
stored up in rocks of different geological ages from the Utica 
slate to the Coal conglomerate, and perhaps the Coal-measures. 

University of Michigan, Jan. 3, 1866. 

Art. XXIV.—On the Aqueous Lines of the Solar Spectrum ;* by 
JosiaH P. CookE, JR. 

A CAREFUL examination of the solar spectrum continued 
during several months with the spectroscope described in a re- 
cent article® in this Journal has led me to the conclusion that 4 

arge number of the more faint dark lines of the solar 

possible to eliminate the effects which might be caused by the 
variations in the condition of the instrument itself; and, 2 
these were known to be very great, it was possible that they 

might account for all the variations observed. With the 1m 
proved instrument, however, just referred to, absolute constancy 
of action is obtained, and all merely instrumental variations 
avoided. 
A peculiar condition of the atmosphere gave the first clue as t0 

the cause of the changes under consideration. The weather °F 
the 17th of November, 1865, at Cambridge, Massachusetts, wa5 
very unusual, even for that peculiar season known in New Eng 
land as the Indian Summer. At noon the temperature on the 

Communicated to the American Academy of Arts and Sciences, Jan. 9, 1866. 

2 Vol. xl, Nov., 1865, 
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east side of my laboratory was 70° F., while the wet bulb ther- 
mometer indicated 66°, showing an amount of moisture in the 
atmosphere equal to 6°57 grains per cubic foot. At the same 
time the atmosphere was beautifully clear and the sun shone with 
ita full splendor. I have never seen the aqueous lines of the 
> sede more strongly defined than they were on this day, and 
the total number of lines visible in the yellow portion of the © 
spectrum was at least ten times as great as are ordinarily seen. 

A 2. 

January 5, 1866. December 25, 1865. 

Temperature 10° F. Temperature 46° F 

Dew Point 19°5 F. Dew Point 33°4 F. 

‘ D, * = D, 
D, \ @ B D, 

Weight of Vapor in one , Weight of Vapor in one } 9. . 

Cubic Foot of Air, host Cyne Cubie Foot of Air, t aaa; 

3. 4. 

December 26, 1865. November 17, 1865. 

Temperature 55° F. Temperature 70° F. 

Dew Point 46° F. Dew Point 64° F. 

+. , 

D,o2¢¢ a8 Dz es bese mite « 

Weight of Vapor in one : Weight of Vapor in one Lest i 

Cubie Foot of Air, Late om Cubic Foot of Air, sae 

The appearance of the D line on that day is shows: in fig. 4 

Between the two familiar broad lin » A there..were 
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solvable into lines of still lower magnitude.’ It is impossible to 
represent this band accurately with a wood-cut, and the shaded 
broad band marked *, on the right hand side of fig. 4, only 
Serves to indicate its position and approximate breadth. 

The 26th of December was also a warm day for the season, 

with a brilliant sun. At 1 P.M. the dry bulb thermometer 
marked 55°, the wet bulb 50°, and hence the amount of moist- 
ure in the atmosphere was 3°76 grains per cubic foot.. The ap- 
pearance of the D line at this time is shown in fig. 3. Two of 
the lines, 7 and %, and the nebulous band «, seen on the 17th of 

November were invisible, and moreover, the group of three 
lines 5 ¢¢, on the left hand side of the figure, were only just 
within the limits of visibility. 

noon the dry bulb thermometer marked 10°, the wet bulb 9”, 
and hence the amount of moisture in the atmosphere was only 

ae 
appeared as in fig. 1, on the 8th of January, 1866, when the 
thermometer at noon stood at 10° below zero Farenheit, and 
when the barometer attained the unusual height of 31 inches. 
The above figures have been drawn so as to show as neal! 

as possible the relative intensity of the different lines under du 
ferent atmospheric conditions. As no accurate means of making 

comparison are yet known, I was obliged to depend upo? 
my eye alone, and small differences at different times of observ- 
ation may easily have escaped my notice. Indeed I should 
have been liable to great error were it not for the fact that one 
of the lines within the D lines, marked @ in all the figures does 
not vary in intensity, and served as a constant standard in 
ing the observations. "This is the only line which is given y 
Kirchoff in his chart of the solar spectrum between the two 
lines, and it is referred by him to the nickel vapor as the 
lines themselves are to the sodium vapor in the sun’s atmos 
phere. It is an-undoubted solar line and has been drawn with 
the same strength in all the figures in order to show that it is 1¥_ 
variable. e 

? We use this word in the same sense in which it is used by astronomers in ref- 
erence to the fixed stars. a 

Rome 



J. P. Cooke on Aqueous Lines of the Solar Spectrum. 181 — 

With a very dry atmosphere the line « is the only one which 
appears within the D lines, as shown in fig. 1. As the amount 
of vapor increases the line ? makes its appearance. At first it 
is barely visible, but as the amount of vapor increases still 
further it becomes more and more prominent, until at last, as 
shown in fig. 4, it is even more intense than the line « A 
eareful comparison of these two lines might indeed serve as an 
approximate measure of the amount of vapor in the atmosphere, 

a series of comparison, made under the same conditions at 
different heights would give data for determining the law ac- 
cording to which the amount of vapor decreases with the eleva- 
tion above the sea level. 

Thus the group of three lines 9¢¢ do not appear in fig. 2, are 
barely visible in fig. 8, but 

nsists, 
It is hardly necessary to repeat that the examples here given 

are selected from a large number of observations. During the 
cold dry weather of winter the appearance of the D line is uni- 

formly as shown in fig. 1, the line @ only occasionally appear- 

ing when the atmosphere becomes more moist. During the 

warm weather of summer, when the absolute amount of moist- 
ure in the air is in almost all cases greater than in winter, the 

appearance of the D line is as uniformly that shown in fig. 3. 
It is only very rarely in the dry climate of New England, even 

during the summer, that all the lines shown in fig. 4 are visible, 

and, as already stated, I never saw them before so sharply de- 

fined as on the 17th of November last. Several conditions 

* With an increasing quantity of vapor in the atmosphere the line y of fig. 3 is 
before the group of Beas ae tal an intermediate figure between 2 ands 

might be given showing only the lines D,278D,. “i 
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higher elevation and the light is reflected under less favorable 
conditions. 

In the examples cited above the comparisons were made 
under as nearly as possible the same conditions so as to elim 
nate all causes of variation except the one under consideration. 
Days were selected when the atmosphere was perfectly clear 
and the sun’s light, so far as I could judge, equally brilliant. 
Moreover, the position of the spectroscope and mirror remain 
unchanged during the whole time. This mirror which is use 
for reflecting the sun’s light upon the slit of the spectroscope 18 
so arranged that it can be turned into any position by the ob- 
server while his eye is at the eye-piece of the spectroscope, and 
it was always carefully adjusted to the position of best defint- 
tion at each observation. The manipulation of the mirror 18 
fully as important in the use of the spectroscope as it is im 
ee 

It will be of course understood that the power of developing 
these faint aqueous lines depends very greatly on the optica 
capabilities of the spectroscope, and that the figures here given 
are relative to the instrument used in the observations. This 
instrument has been fully described in the article already cited. 
It is sufficient for the present purpose to state that it is provided 
with nine flint glass prisms’ of 45° refracting angle, which ben¢ 
the rays of light corresponding to the D line through an angle 
of 267° 37’ 50", and that corresponding to the H, line through 
an angle of 260° 42’ 20", when each passes through the prisms 
at the angle of minimum of deviation. The dispersive poweh 
therefore, of the instrument for these two rays is equal to 
13° 4’ 30”, and the rays corresponding to the two D lines aré 
separated 1/10’. The object glasses of the two telescopes of 
this spectroscope are 2} inches in diameter and have 4 focal 
length of 154 inches, and lastly the size of the prisms an of 
the various parts of the instrument is adapted to these dime: 
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sions. With a more powerful instrument a larger number of 
aqueous lines would be seen under the same atmospheric condi- 

pear as in fig. 2. , 
_ The facts stated in this paper fully account for the discrepan- 

cies in the representations which different observers have given 

oceasion. The moist climate of England is the evident expla- 
nation of the additional lines. 

17th of November was at least ten times as great as that of the 
true solar lines. That part of the yellow of the spectrum which 
lies on the more refrangible side of the D line, and in which 
luring dry weather only a comparatively few lines can be dis- 
tinguished, was then as thickly crowded with lines as the blue 
or the violet, but the lines were of course far less intense. 

Professor Tyndall of London has shown by a remarkable 
Series of experiments with the thermo-multiplier not only that 

aqueous vapor powerfully absorbs the obscure thermal rays; 
but also that the elementary gases of the atmosphere exert little 
Tf no action upon them. I have endeavored to establish in this 

Paper, from direct observations with the spectroscope, a similar 
truth in regard to the luminous rays. It has been estimated by 
Pouillet and others that about one-third of the solar rays inter- 

cepted by the earth are absorbed in passing through the atmos- 

ni Ss 

phere. T have shown that otf great many, 
40ubt that almost all the lines, hit! 
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are simply aqueous lines, but it is very difficult to distinguish at- 
mospheric lines from the true solar lines, and our knowledge of 
the first is as yet very incomplete. It still remains to make 
careful comparisons throughout the whole extent of the spec- 
trum before we can determine absolutely the relative absorbing 
power of the different constituents of our atmosphere 

rum. Here they are found in vast numbers, and I am not 

shall take pleasure in communicating through the pages of thi 
Journal any future results. 
‘Cambridge, Jan. 9, 1866. 

PEATE 

Art. XXV.—The Distribution and Migrations of North American 
Birds ; by SPENCE F. Barrp, Asst. Sec. Smithsonian Institu- 
tion. (Abstract of a memoir presented to the National Acad- 
emy of Sciences, Jan., 1865.) ; 

[Continued from’ p. 90.] 

ATTENTION has already been called to the fact that certain 
species, characterizing the eastern province, make their appeal 
ance in the Rocky mountains. The following is a list of those 
collected by Mr. Drexler at Fort Bridger (about in lat, 41°, long: 
110°) in the center of the Rocky mountain range, nearly of 
which have been found still farther to the northwest, toward 
Puget Sound. The birds found at Fort Bridger probably arrived 
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there by way ‘of the Platte, those of Washington Territory by 
both the Platte and upper Missouri. 
Although thus extending westward, almost, if not quite, to 

the Pacific, along the northern boundary, they appear to always 
return the way they went as none of the species have yet been 
met with in California. 

I have added to each species the locality on the Missouri river 
up to which it was observed by Dr. Hayden in one of his early 
explorations. 

Species of Eastern birds found at Fort Bridger. 

Tyrannus Carolinensis, Fort Union and Yellowstone. 
Turdus fuscescens, 
T. Swainsoni, 
Seiurus Noveboracensis, 
Dendroica coronata,? 
Setophaga ruticilla, Fort Pierre. 
Vireo olivaceus, “ Union (Mr. Audubon). 
Mimus Carolinensis, “ Lookout. 
Zonotrichia leucophrys, (not found farther west). 
Quiscalus versicolor, Fort Benton (Pearsall). 

It will be sufficiently evident, as most birds change their resi- 
dence from winter to summer, and vice versa, that unless we de- 
vote especial attention to their distribution during the breeding 
Season, we shall not be able to mark their boundaries with pre- 
“sion. Species which go north to the Arctic circle to nest, re- 
turn to mix in Mexico, Guatemala, or the West Indies, with 
Species resident in those countries, or of short migration, and are 
followed part way in their southern flight by Arctic birds start- 
ing from localities still farther north. The case is quite different 
with reptiles, and most insects and mammals, of which a few spe- 
cles only change their residence or leave their place of birth, 
Not in obedience to the instinct of reproduction, but of necessit, 

seen 
arch of a suitable place to deposit their spawn, which takes 

with the same regularity as to date and direction that we 
in birds, : 

It is only of late years that we have been enabled to determine, 

Teach Mexico and Guatemala, and the number of thse passing — 
farther south diminishes with the latitude. Very few of the 
land birds pass into South America, the following being a list of 

oS ? Found by Dr. Suckley on Puget Sound. 
Ax. Jour. Scr.—Szcoxp pretend Vor. XLI, No. 122.—Manci, 1866. 
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baa ae hoy Sea De tar ee 

the principal species (and their southernmost mentioned limit) 
recorded as occurring in that portion of the peter: mostly 
as winter emigrants, although a few are residen 

ps Fre 

Cathartes sia = America, Helminthophaga ee Bogota. 
Seiurus Novebor 

Falco columbarius Bouaer. Dendroica Blackbur sted ’ Ecuador. 
“ fem tale lis Am . rulea, Bogota 
“spar * sta ers 

Buteo Pennylvanics, ‘Beuador. 
Asturina niti Myiodioetes ytd Ecuador. 
Nauclerus furcatus, Brazil. Setophaga ruticilla, 
Rostrbamus sociabilis, Ecuador to ~ Plata. Pyran ga rubra, 
Coceygus erythrophthalmus, Bogo eestiv 
Turdus Swainsoni, Ecuador assent aye Tus, Galtpagon 
Mniotilta varia, Bogota. Hirundo bicolor, Bolivi: 

Vireo as Bogota. 
25 spec 

The following species are hel as occurring on the Isthmus 
of Panama and Darien in addition to most of those just men-— 
ioned : 
aR a Los Hirundo lunifrons, ry 
Ceryle gg 
Tyran _  Carolinensis, Protonotaria citrea 

ed icensis, oben A neice 
Myiar crinitus, oO s formos : 
Bmpidonex 7 Trailli, Helm intho opeeee peregrina, Po 

flaviventris, Dendroica vi a 
Dendroica — Chrysomitris the a 

castan Euspiza Americana, 
f Patiasivanion: Guiraca Ludovici 
4 maculosa, Icterus spurius, an 

Bones mt — “ Baltimore, . 
Quiscalus macrourus, : 

27 species. 

as Paagonik Conpanaecly oe however, of oy is: 
follow them in this journey. 
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The following list comprises the principal rem of the 
winter visitors to the West Indies from the 
them, excepting Nephoccetes niger, belonging to “the eastern fauna. 

Cathartes aura, 

anand Carslinenss, 
Chores po popetu 
oar 
Tyan FDacolivensia 

minicensis, 
Myiarchos — 
ontopus 

Proton otaria ci citrea, 

Helminthophaga pret 

. a 
Sei i urus orca 

*  Noveboracensis 
’ 

“ — Ludovicianus, 
vi 

Bahamas. 
* 

kk RR ROR ROK 

% 

io] i=] ims 9 

** KK HE KK KE KOK OF 

oo 

ERK RR KEE KERR KKK KKK KEKE KR KR KK OK KOK OK OK 

a ee 

Jamaica. 

*4 
* 

* % 

* kK 

ted States, all of 

Other Islands. 

Tobago, 

Trinidad. 

Tobago ? 

St. Croix. 

St. Cruz, Tobago. 

St. Cruz, St. Thomas. 

St. Cruz. 
St. Thomas. 
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Bahamas.| Cuba, | Jamaica. Other Islands. 
Pyranga rubra, “a 

“  estiva, * 

Hirundo prs PR 
bicolor, 

Cots riparia, 

St. Cruz. 

* 

— 

a * 

kKeRERE KEK KKK KOK OK H 

culu: anna 
Coturicalas passernus 
Spizella soc 
Guiraca Tndovisian, 

Cyanospiza c cyanen, 

KER KK EK K | (saree oryaivors, * 
elzeus Age 

Randioteshdus Sesbietephalos,| 
cullatus. * & 

* Baltinore, 

Columba’ lensocephala, * *  |St. Cruz, Porto Rico. 
tes 

N ® =| oe = | > 2 = 38 
Sa 

® o 2,3" wa 

* Rk kK 

* 

* mzepelia passerina, wd 
87 species, 

rom an examination of this list it will be seen that, — but 
few exceptions, the species that reach Panama and ass in 
South Am eri tits o in Cuba as winter shakes? he prin 

eh uspiza Americana, and one or two species sit 
the middle province. It will also be remarked how many more 
of ou r species are recorded as visiting Cuba than Jamaica, 80 
ong instead of 36, the number he still less as we Pro 

eastward in the group. hama winter fauna will 
proba Besa ras an Leet | continental species uba, or even 

ore W uainted with it. The comparatly 
dabertoty of. seviibere t in Cuba, is probably owing to the fac 
that the island, the western end especially, with the Tortagas 
a stepping stone or resting place for our species passing from 
Florida to Yucatan and Guatemala. This is i probally the tT oo 

aa @ 

noted in Mexico north of Yueatan. Itis the species of the = 
dle provinee that characterize more especially the ee 
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of Central Mexico, particularly its western slope and Cape St. Lu- 
cas, and it is an interesting fact that very few of the birds pecu- 
liar to the Western province are known to occur in Mexico at 
all. The North American winter birds of Western Mexico, as 

the Eastern province of North America, _ 
_ It may perhaps be proper to recall attention to the fact that, 

most of its species being common to the adjacent main land, 

it is hoped, impart much greater pe to the knowledge 0 

wide distribution in latitude, whether migrant, or residents, will 

= et to be larger the higher the latitude of their place of 

Irth, 
It is well known to zodlogists that of 

. 
. 

all animals, birds are the 

Most constant in their dimensions, so mu: d, ch so indeed, that size 



190 S. F. Baird on the Disiribution and 

as suggested by 
(but confined it especially to the increase in length of wings and 

ge line, while the 
specimens born farther north are larger, those born in the most 
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diminution in general bulk, seen especially in Corvus Americanus, 
and Ortyx Virginianus.’ 

While some Florida birds are thus characterized by larger 
bills than their more northern brethren, several of the birds of the 
Middle and Western provinces have an increase in the length of 
the tail as compared with the same or allied species in the east. 
Thus Jeteria longicauda of the Western and Middle provinces is 
only to be distinguished from L. viridis of the Eastern by the 
longer tail, while Mémus polyglottus, and Harporynchus rufus have 
each a long tailed Western variety. 

Both these generalizations in regard to varieties of size and 
proportion, have been used with advantage in testing the claim 
of supposed species to this rank, and have aided in materially 
diminishing the accepted number of species of both mammals 

and birds. 

near the mouth of the Yellowstone River, and all along that 

portion of its course we find Colaptes of every possible grade of 

Species; scarcely any two exactly alike, and the same individ- 
ual not even agreeing in the markings of opposite sides.” A 
Similar combination of characters of Cyanura Stellert and macro- 

phaga celata and peregrina. Other instances can be adduced, but 

these will be sufficient to illustrate the facts. ol ares 

* This dis rtionate difference of size at Cape St. Lucas and south Florida is 
Probably eaatind a the limited range of the species in those regions which — 

lave thus an insular rather than continental relationship. a 
~~ See Baird. Birds of North America, 1858, 122. 
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{To be concluded.] 

Art. XXVI.—The relative numbers of Shooting Stars seen in @ 
given period by different numbers of observers; by H. A. NEWTON. 

of the sky for the moonlight or twilight, for the hour of the 
still more for the number of persons counting. In 

be 3 

observers increases indefinitely, the hourly number seen ap- 
vard as infinite the 

record, and did not attempt to observe. Whenever a meteor 
was seen each person perceiving it called out his own name, and 
I entered it (or rather an initial letter of it) on the re 
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The heavens were — as follows among the several ob- 
Servers: Mr. C. G. Rockwood (R) looked toward the south, 
Mr. N. P. Hulst (H) to +h west of south, and so on, following 
around the horizon, Messrs. J. J. DuBois ©) M. D. M oe 

- H. Adams (A » Crk vecomene Gi Fit Tallon (D), B 

G 
A 2M 

N © 4 S | = a ® o wad oO es wi ete =| no) 
© 5 © =] et o © wa 3 ro) 2 o 4 3) 

H F 

R 

a=8 sre AMT=1 AETW=1 aGMTWw==1 

B=7 DH== BDR=!1 AMPT== BEFPR==2 

D=5 pM=3 BFH=1 BDMR==1 BEGTW==1 

E=5 EM= FP== BFHP==1 von 

r= ers BrR=2 puME=1 BFPRW=1 

¢=11 bes B EFPR=1 pumMpr=1 

u=10 = BEP= EFPT=1 EFGPW==1 

M=7 et—2 BHR==2 EFRW=1 EFHPR==1 

P=4 pM=1 DFH= _ EFPRW=1 

R= HR=5 DHM= EGTW=-1 FHMPR=1 

™9 PR=2 pur=3 FHPR==2 ABFHMP=1 

w=2 pw r@w== FMPT= AEFPTW== 

AE= ADM= EPW== GMTWw=38 AEGMTW== 

,A46=1 ADR== = ABDGM==1 EFHMPR=1 

AM= AEG=2 FHR==2 ABEPW== ABEFPRW==1 

4a AGM== ABGT== =] AEFHPRW== 

aw=] aGT= apaM=1 AEFPW=1 BD 2 

BR=2 acw= AEGP== AEGMT==1 

BP=1 AMR=1 AEGW== aEGIw=1 

If we denote by a the whole number seen by Adams, and 
80 of the others, we find yer this table the following equations : 

A= 45, B= 36, p=27, E= 42, F = 389, G6 =36, 

H=45, = 41, p=40, kR=52, T=82, = 81. 

The mean is 38°75, which is the average number seen by each 

observer. Hence we have the proportion, 

No. seen by one person : No. seen by twelve :: 3875: 
186. 

he ‘buftibers seen by individual observers vary between n 27 
The di 

of vision of the observers, and in fixedness of attention, may 

account for this variation. In the mean of the results: hes 
Am, Jour. Sct.—Szconp — Vou. XLI, No. 122.—Mancu, 1866. 

25 
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peruiieritios of been ee and of direction, are evidently to a 
great extent eliminated. 
When two aun count the number of shooting stars which 

they can see, they naturally look in opposite directions. Wes 
therefore take account only of such couples, of which there are 
ve. Designating by the symbol aT the number of shooting 

stars which were seen by one or.both of the two observers Hulst 
and Tallman, and so of like symbols, we have the equations, 

HT =17, DE=68, MW=66, sAF=79, GR =87. 
The several observers, except the two looking to the zene 

enter edecatas Sia into these equations. One of these tw 
saw 36, and the r 40 meteors, while the average ee 
seen by each of ae pia sae is 88°75. Hence, only a small error 
will result from their omission from the equations. In the mean 
of the numbers above given we should have, therefore, the num- 
ber seen by two observers looking to opposite quarters of the 
heavens, freed very nearly from personal ROoULarines This 
mean is 75-4. Hence 

No. seen by two EE EEE No. seen by twelve persons :: 75°4 : 186. 

The following equations contain the same ten observers ar- 
ranged in groups of threes, each observer included in three 
equations, and each group of three persons arranged very nearly 
er enieneelly « around the horizon. The zenith observers as be- 
ore are omitte 

EMR=113, GHW= 097, DéW=79, DFG=96, AHW=105, 
= 109, AER=108, DFT=91, FMT=93, MRT=106. 

The mean of these is 99:7. Hence, 
No. seen by three persons : No. seen by twelve persons :: 99°7 : 186. 
Again, selecting groups of four observers that shall be arranged as seek y as possible symmetrically around the horizon, we have, 

DEGR = 123, GMRW = 124, 3 
AFHT = 124, ADEF = 112, Mean = 1192. 

Hence, 
fe seen by four persons : No. seen by twelve :: 119-2 : 186. 

g groups of five or more observers we may include 
ies eekine to the zenith : 

ABDEF = 123, AFHPT=134, BHMTW=131, GMPRW = 133, 
DEGPR= 134, ADRTW= 133, EFGHM = 135, Mean = 131°86, 

the number seen by five persons. 
gain, 
ADPRTW = 141, and BEFGHM = 145. The mean = 148, 

the number seen by six persons, 

+. 
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For seven observers we find the numbers for the seven grou 
formed by leaving out of the whole tWelve successively the 
groups of fives given above. The mean of the seven numbers 
is 152°86. 

For eight observers we form three groups by omitting suc- 
cessively from the twelve, DGPW, BEMR, and AFHT. The 
mean of the three numbers is 160-67. 

For groups of nines we omit successively BDE, GPR, FMT, 
and AHW. The mean result is 166-75. 

For groups of tens we omit in succession HT, DE, MW, AF, 

BR, and PG. The mean result is 173°5. 
or eleven observers we omit each one of the twelve in suc- 

cession. ‘The mean result is 179°88. : 
These means are given in column A of the following table. 

Column B shows how many would be seen by a number of ob- 
servers in a period during which four of them would see 1000 
meteors. It is obtained by dividing the numbers in column A 
by the decimal ‘1192 : 

A. B. Cc. 

Seen by one observer, 38°75 325 359 
“two observers, 75°40 633 651 
“ three “ 99°70 8 856 

= four ‘* 119°20 1000 1000 

* five & 131°86 1106 1136 

a sx i 143°00 1200 1249 

s seven “ 152°86 1282 

“ eight “ 16067 1348 
we 166-75 1399 

“ ten - 173°50 1451 

eleven’ “ 179°83 1509 

“« twelve “ 186°00 1560 

column C are given the results of a discussion similar to 
that just detailed, of observations made on the Sah of Aug. 

h, 1865 i 

urs, 

the intrinsic brilliancy of the shooting stars on the night of ob- 

liancy; upon the clearness, or haziness, or cloudiness of the sky; 
upon the wer and quickness of vision of the observers; and 
upon the degree of fixedness of their attention during the watch. 

€ essential agreement of the two series in columns and “s 
however, justifies confidence in them as a first approximation. 
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Toward what limit the series of numbers in column B would 
approach as the numer of observers increases indefinitely we 
cannot say. The uniformity of increase in the last part of the 
series is due, in part, to the fact that in dividing up the heavens 
among the observers, to each was left a comparatively unoccu- 
pied field. It seems probable, however, that the number would 
attain to, and even exceed, 2000, and hence that four persons 
do not see more than about half of the visible meteors. The 

ible. Let the observers look in different directions, so as t0 
. divide the heavens, as nearly as may be, symmetrically among 
them. Let the whole number of shooting stars seen be counted 
aloud to prevent duplication. At the same time, let each ob- 
server note how many are seen by himself. To prevent confu- 
sion this may be done by marking upon a card, the eyes mean: 
while not being turned from the heavens. 

Art. XXVII.—On Molecular Physics; by Prof. W. A. NoRT0™, 

[Concluded from p. 78.] 

its motion of rotation and its motion of translation through 

. 16). ccording to the most reliable determinations the 

veloped from the second cause must originate at of the 
sun’s surface that have a heliocentrie longitude of about 163°; 

and with a gradually decreasing intensity, on both sides of 
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equator to the ecliptic (about 7°); or suppose the equator and 
ecliptic to coincide. It appears, therefore, that the poles of all 
the permanent currents should coincide with the poles of 
rotation. : 
But it is important to observe that at every moment of time 

there will be, coéxisting with the permanent currents, a system 

fore, there will be a secondary magnetic equator, crossing the eclip- 

tic in 163° and 348° of longitude, and a secondary magnetic pole, 

Origin of the Sun’s Spots—The systematic observations upon 

conclusively to establish that the sun’s spots have their im- 
mediate origin in some action of the planets Jupiter, Saturn, 

te e 2 
1173, 1181, 1185, 1228, 1234, 1270, 1289, 1294, 1855, 1526, &e. 
Pro f has determined the epochs of maxima of the sun's 

spots for a period comprising 100 years; and fin omer: the 
Period of the spots varies from 8 to 16 years, and that its mean 
Value is 11:15 years. He gives a formula for determining the 
‘Spot-condition of the sun at different dates, 1n which the several 

t the specific actions of the four planets Just men- 
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tioned, dependent upon their masses, distances, and annual mo- 
tions; which gives results in close correspondence with the results 
of the observations made between 1826 and 1848 (Astr. Nachr., 
No. 1181). He has more recently extended his investigations, 
so as to include, but with less certainty, a much longer period. 

The epochs of maxima and minima, from 1750 to 1856, are 
given in the following table, to which we have added the corres- 
ponding mean heliocentric longitudes of Jupiter and Saturn; the 
two planets upon which the varying number of spots developed 

d . uring a year, chiefly depend. 

oe of Jupiter. Saturn. | A ma upiter. Saturn. 

° 
1750°0 4°42 231°6 1755°7 177°4 801-4 
1761-5 853°4 12 1766-5 145°1 
17700 2514 116°2 1775°8 67°4 187'3 
1779°5 179°7 232-4 17848 340°5 2973 
1788°5 92° 342-4 1798°5 36°3 104°9 
18040 203°3 172°0 18105 40°5 251°5 
1816°8 231°8 828°5 1823°2 66°0 46°83 
1829-5 2572 123-9 1833 27:7 176-4 
1887-2 1380-9 218:0 18440 337° 301-2 
1848-6 116-9 357°5 1856°2 847°6 

into account. If we separate the positions that fall in the tw? 
halves of the ecliptic, lying on opposite sides of the line from 
253° to 73°, we bot the average positions 162°, and 333°. If 
we include the first two epochs the latter average becomes 349 - 
‘The average position of hata at the epochs of maxima, W4$ 
236°. eo one 

If we now direct our attention to the first two epochs of max" 
ima, we shall perceive that Jupiter was in that part of the eclip- 
tic in which his ordinary action is the least; and if we refer to 
the first two epochs of minima, it will be seen that he was in, 
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near, the part of the ecliptic in which his ordinary action is the 
greatest. We must conclude then that from 1750 to 1766 the 
normal condition of things at the two nodes was greatly changed; 
and that the action of Saturn conspired with that of Jupiter, to 
produce the anomalous results. 

In view of the general results that have now been obtained, 
We may infer, (1.) that in general the action of a planet to pro- 
duce spots is greatest in the portion of the ecliptie which contains 
the descending node of the secondary magnetic equator, and 
least in the opposite portion; (2.) that the action is approxi- 
mately the same at corresponding points, on one side and the 
other of either node. But the indications are that a somewhat 
greater liability to epochs of maxima exists when the planet is 
on the side of the line of the magnetic nodes toward which the 
Progressive motion of the sun is directed, than on the opposite 
side. This is most observable in the case of Saturn, for his 
average position at the epochs of maxima was 236°, while that 
of Jupiter was 183°, 

examination in detail of the diverse positions of the 

about 0°, or at the ascending node, and a secondary minimum 
rm 

changes in the space from 320° to 70°. These positions of max- . 

d z 

Secondary magnetic currents developed by the sun's pr ive 
Motion,—in ao unction with the codperative action of the elec- 
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normally. Of these two operative causes, the first should aug- 
ment on both sides of the secondary magnetic equator, and for 
considerable distances. It should be much greater on the side of 
the descending, than on that of the ascending node of this equa- 
tor, because the new magnetic currents originate on the former 
side. The electric currents developed at any instant upon the 
ascending node side of the sun, run in the opposite direction, 
and tend to weaken the prevailing currents. ‘he residual ex- 
cess of the latter over the former, at any point, and at any in- 
stant, constitutes the new effective magnetic current at that point 
and moment of time (p. 62). Each of these two sets of cur- 

the results of observation which we have signalized (pp. 198, 
199,) are, in general, such as should ensue if the operative causes 
here considered codperate with some action of the planets to 
develop the spots; each tending to enhance the effect of the 
other. 

4 Veh PMING of ViOwW “a 

sight into the probable nature of the process of origination of the 
sun's spots. Conceiving the luminous matter of the sun’s photo 
sphere to be endued with the properties we have nized 10 
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(2.) by electric discharges along the lines of polarization; (8.) 
by both of these causes operating together. A ei 2 Sebi 

ceeding from the region normally exposed to them. ‘Such waves 
are of the same character, and originate essentially in the same 
Manner as the “radial currents,” that we have recognized as 
Playing a conspicuous part in terrestrial magnetic phenomena 

p. 67 and 68). They should be most energetic, as in the case of 
€se radial currents, at a certain moderate distance from the 

Point directly under the planet; i.e., in low latitudes. On the 
other hand it is to be observed that fora certain distance from this 
Point, the repulsive force of the planet may check the expulsion 
of the solar matter by its direct action. 
The tendency to the formation of spots should be wanting at 

the permanent magnetic equator (or rotation equator) because 

condensing at the surface of the photosp : i 
Stpposed by Faye); and so bring them into the condition to be — 
Au. Jour. Sc1.—Szconp Series, Vo. XLI, No. 122.—Mancu, 1866. 

26 : 
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repelled and completely dispersed by the repulsive force of the 
sun. e process of dispersion having once begun, from any 
cause, may extend indefinitely downward. 

There is a special mode of origination of spots, connected 
with the sun’s motion in space, that has not yet been noticed. 
It is, that the cosmical matter, as it flows away from the region 
of normal impact toward the equator, will become demagnetized, 
and thus initiate the process of dispersion of certain portions of 
the photospheric matter. This effect will be especially produced 
on the opposite side of the pole from the point of normal im- 
pact, as the changes of the induced magnetism will there be the 
greatest. A similar efiect may ensue from a flow toward the 
equator of the matter at the very surface of the potest 

spots, 
the autumnal equinox, detected by Prof. Wolf. It is the result 
of the effects previously noticed, augmented by that here consid- 
ered. An inferior maximum manifests itself in December, 

operation in the predominating irregular disturbances of the 
magnetic needle in the autumnal months (or from August to 
December, inclusive; see Prof. Bache’s Reports). The second- 
ary maximum of the annual inequality of spots, and magnetic 
disturbances, near the vernal equinox, is to be chiefly attributed 
to the demagnetization in the vicinity of the descending mag- 
netic node, already considered. 
T ts are more numerous in the northern than in the 

southern hemisphere of the sun, because the low-latitudes at 
which they chiefly originate lie, in the northern hemisphere, near-. 
est the region (long. 253°, N. lat. 57°), from which the electric 
and material currents radiate; and because in the northern hemi- 
sphere alone is the flow of the material currents in the direction 
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cease to be sufficient to effect the dispersion of these columns,— 
must lie nearest the equator in that hemis : 

tis to be observed that spots may arise from electric dis- 
charges along the photospheric lines of polarization, although 
no demagnetizing action may come into operation ; and it is even 
possible that, indirectly, an increase of magnetic intensity may, 
in special cases, codperate with such currents. 

Noie.—Since the foregoing was written, the line of investigation here 
entered upon has been followed up, and new and important general results 
obtai Oue of the principul results is: that the density or quantity 
of matter of the sun’s photosphere, in the region of the spots, experi- 

~ 

two dis- 

tain distinctions, and possible differences of result. We 
seen that two dissimilar molecules have an affinity for each other 

electric s ark, may increase the natural force of sme PY tn 

have initiated. In fact all the various 

ized by their natural mutual action more or less modified, 
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pois from the condensation of the ‘actiie oes that takes 
lace between the uniting particles, and from the compression of 

their individual one or both of these effects. 
Both of these _— should give rise to an emission of universal 
ether in: ce 

Loos iee that precedes the combination should occasion a loss © 
eat, by reason of the e expansion of the electric ether conde nsed 

mations by the reverse ek ant F develop heat. If the loss 
of heat from the one cause exceeds the gain from the other, 
there will be an effective absorption of heat, as the result of the 
combination. On the other hand, when chemical eget 
occasions an evolution of heat it is in general because the heat 

- ppg onesie much ne heat is lost in the 
eet of the binary oxygen than TO- 
duced poten union of the two separated leslie ae 
atoms) of oxygen, each with a molecule of hydrogen. In so 
instances, as in 7 e formation of the hydrate of lime, the pt 
cules would seem to combine, without any previous decompost 
tion, and any ae on —— to absorption of heat. 
decomposi — - as well as in their combination, a 
is found that either -be absorbed or evolved. This 
fact admits cP a wa lar nea to that just given. M. 
oo Van der Kolk, in a @ memoir on the mechanical energy 

emical action, of which an abstract is given in the January 

noe Re SE eT Oe a ee 
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No. of this Journal (1865), lays down the following law of de- 
composition: ‘Bodies which evolve heat in being decomposed_ 
by heat are not again formed in the subsequent cooling.”  Ac- 
cording to what has just been stated all such bodies must evolve 
heat because of the electric condensation that attends the forma- 
tion of new compound molecules, after the primitive molecules 
have been decomposed. Now if these new molecules be cooled, 
the tendency would be to increase the molecular attraction by 
which their constituents are held together, rather than to favor 
their decomposition. The instances cited, viz: protoxyd of ni- 
trogen, peroxyd of hydrogen, chlorous and chloric acids, the 
chlorid, iodid, and sulphid of nitrogen, seem to sustain this ex- 
planation. 

is no formation of new molecules following the first decom posi- 
tion, and that the heat which may be absorbed in addition to 
that consumed in the act of separation, is due solely to an expan- 
sion taking place after the receding molecules have been urged 
beyond the limit of molecular attraction, and become subject to 
molecular repulsion. In that event, a subsequent cooling, by 
contracting the atmospheres of the molecules and so increasing” 

of platinum, and certain other metals upon gases, and of sur- 
faces generally upon aqueous vapor, with evolution of heat (see 
this Journal, vol. xxxviii, p. 109), may be referred to a polariza- 
tion developed by the mutual action of the surface and the gas or 
va 

Combination by Volume.—The assumption is now generally 
the gaseous state 

Occupy the same volume. This conclusion to which chemists 

have been conducted, implies that there are the same number of 
Molecules in equal volumes of different substances, and therefore 
that the elastic tension of the individual molecules, is the same 

for all gases. This result corresponds with the determination of 
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the repulsive energy of molecules at the greater distances, as 
given in Table I (p. 68); if we regard the coefficient, m, as con- 
stant, whatever may be the value ofr. In fact the value of m, de- 
pends upon the pressure to which the molecular atmospheres are 
exposed (p. 241, foot note); and this, in gases, must depend main- 
ly upon the barometric pressure, and be constant for the same 
onion It is to be observed that the results given in Table I 
old good for compound molecules, provided as they are with 

their own especial‘atmospheres (p. 241), as well as for simple mole- 
cules. If r, the radius of the atmosphere of the molecule, be 

increased in any ratio, the value of X( =) will be diminished 
7? 

in proportion to the square of this ratio, but if we estimate the 
rce at a given distance, this distance, as expressed in terms of r, 

will be diminished in the same ratio that 7 is increased, and hence 
if the force varies inversely as the square of the distance, its value 
at the given distance will be the same as before. The elastic force 
of molecules posited at the same distance from each other should 
therefore be the same, whatever may be the radius, 7, of the 
molecule, simple or compound. This result depends upon the 
assumption that the force of molecular repulsion varies, beyond 

_acertain limit, inversely as the square of the distance. Table I 

shows that for the smaller values of the ratio, ~ (which should 
m 

be taken for liquids that furnish vapors, and substances that ha- 
bitually exist in the gaseous form), we have nearly reached this 
limit at the distance 80r. 
To this it should be added that the calculations are made upon 

the supposition that the ratio ~ remains constant for each set of 

computations, answering to each special value of “. But as 4 
m 

matter of fact, in the transition from the liquid to the vaporous 
state, as we have seen (p. 75), the molecular atmospheres expand, 

which should diminish the value of n, and of theratio . AC 

cordingly, to represent truly the vaporous state, it is probable 

that the calculations should be made for a smaller value of = 

than any of those given at the head of the Table. If this be 
i Bas uced, This 

be the case especially with the Nati aali, perman 
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perature of the permanent gases does not increase this value to 
the limit 4:93 at which the liquid state becomes possible 

Own proper atmosphere. 
1 such binary molecules of elementary gases will occupy, 

a8 we have seen, the same space, which may be called the unit 
of volume. If v represent any given volume, asa cubic inch, 
and ” the number of atoms in v, then this unit of volume will’ 

v 
be. Now if one volume of one gas be presented to one vol- 

tains two atoms of hydrogen, associated with one atom of oxy- 
gen. If, as in the production of ammonia, three volumes unite 
With one, and two volumes are produced, three molecules must 

mpound mol 

With the other two. If the molecules of the two gases, or va- 
pors, that combine, be ever so complex, and the same number of 
Volumes unite as we have above supposed, with the same result 
43 to the number of volumes produced, the processes will be es- 
Sentially the same as just indicated. Each compound molecule 

Will occupy one unit of volume, whatever number of atoms, or 
8toups of atoms, it may contain. ee é. 
_ The decomposition of molecules which occurs in such cases, 

Wetes ~ 
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special circumstances, the exertion of a separating force 

that will ensue, in consequence, upon the next molecule beyon' 
that which receives the ray, must depend upon whether there 18 
an electric conducting connection between the two or not. 

o it 
into a state of positive electrization. The nature of the wee 

oe : : po | - 
united. The action here considered is essentially the same aS n 

hat which occurs in the decomposition of water by zinc (p. 251)- 
Most cases of the chemical action of light would seem to be eX- 

‘ thus xplain the action 0 
ight upon an explosive mixture of chlorine and hydrogen, by 

May se eee 
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ascribed to the repulsive action of the heat-pulses taken up by the ; : iderable depths below their surface; 

impulses exerted by electric currents (p. 65); the one, analogous 
to light, developing magnetic currents in groups of molecules, 

Molecules, compound, or simple, by an indirect expansive action. ew Haven, Jan. 15, 1866. 

—— 

Art, XXVIIL—Analyses of Rahtite, Mareylite and Moronolite ; 
by Mr. S. W. Tyrer, A.B., member of the Mining School of 
Freiberg, Saxony, with prefatory remarks ‘by Prof. CHARLES 
U. Sueparp. 

1. Rahtite.—This mineral was distinguished by me as a new 
Species in March, 1861, during a survey of the Ducktown copper 
mines, Tennessee, where it was found in the upper, decomposed 
Portions of the great copper-lodes, associated with melaconite 
and with various mixtures, of chalcopyrite, redruthite and mela- 
Conite, and also more rarely with galena and cuprite. ae al 

In structure it is quite massive, though at first inspection it 
Seems highly crystalline; but this deceptive eprestonee arises 
from its being traversed in all directions by slender prismatic 
Cavities imparted to it by some unknown mineral which has 
holly disappeared... The walls of these cells are polished and 

bright. The color of the mineral is dark lead-gray with a ba 
ness 

The following are Mr. Tyler’s description and analysis of the 
Specimen submitted to him by me for examination: “noe 
Aw. Jour. Sct.—Seconp Series, Vot. XLI, No. 122.— 1966. 

QT 
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“The fragments of the mineral which afforded material for 
the following analysis appeared to be composed of crystals, but 
so interwoven and indistinct that a determination of their form 
was impossible. 

The mineral possesses a hardness of 3°5; specific gravity, 4128 
(mean of three trials which gave respectively 4:07, 4126 and 
4188); light reddish-brown streak; metallic luster; and is of an 
iron-black color. 

Before the blowpipe, on charcoal, it melts, with the appear- 
ance of effervescence, and coats the charcoal with oxyd of zine. 
With carbonate of soda melts to a bead; which, if moistened and 
brought in contact with silver, blackens the latter, showing sul- 
phur to be present. A coating of oxyd of zine is also formed 
upon the coal, and metallic particles remain in the soda, of iron 
and copper. ith microcosmic salt, in the oxydizing flame, 
after being strongly ignited on charcoal, it gives a bead which is, 

- and which, if 

Ww 
filter, dried at 100° C., and weighed with the filter. The sulphur 
which had been oxydized in the process of solution to sulphuric 
acid was precipitated with chlorid of barium. After the excess 
of the latter had been removed by adding sulphuric acid, the 
copper was precipitated by means of sulphuretted hydrogen, and 
determined as sulphid of copper (Cu?S) by Rose’s method, viz: 
heating with a little sulphur, to redness, in a current of hydro- 
en gas. The iron was then precipitated, after neutralization, 

with acetate of soda as basic acetate of iron, ignited and weighed 
as oxyd of iron. Sulpbid of ammonium was added to precipitate 
the zinc, which was determined as sulphid (ZnS) in the same 
manner as the copper. 

‘5935 grm. of the mineral gave 0675 S; 9505 BaOSO®, con- 
taining 1805 S; 1041 Cu’S, containing -0831 Cu; -0552 Fe?0*, 
containing 0366 Fe; 4238 ZnS, containing -2840 Zn. 

' Per cent as follows: 
Found. Ratio of equivalents. Formula. Calculated. 

Ss 33°36 27085 10 1 33°36 
Cu 14°00 0°441 2 ¥eCu 13°22 
Fe 618 0-220 1 1 asFe > S. 5°84 
Zn 47°86 1468 7 agit 47°58 

101-40 <oou0" 

2. Marcylite——Marcylite is described on page 405 of my Min- 
eralogy ; but from less pure specimens ian thoes sobuntied to 
Mr. Tyler. Mine appears to have contained an intermixture of 
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atacamite. The following is Mr. Tyler’s account of his investi- 
gations, 

that which was oxydized to sulpHuric acid was precipitated 
from the solution with chlorid of barium and weighed as sul- 
phate of baryta. ae 
10137 grm. of the mineral gave 8182 Cu?S, containing *6444 

Cu; 027 Fe203, containing ‘0189 Fe; 009 CaO, 
‘8110 grm. gave -6437 Cu?S, containing 5140 Cu; and 0205 

4 

No. 1 No. 2 os hs. 3. Average. ang bcm rene 

Cu So57° et. 63-4 
Fe 1°86 gay: 1-82 1:82 
CaO 0°88 ae. Se 0-88 0°88 
Na trace shake trace sees 

8 ae 17-22 17-22 17°54 
Cl trace sees ees ce bees 

O 8:00 800 
supposed) 7s 9-00 9-00 

100°39 
. The composition then would be this: 

~CuS 4770 =< 31°7Cu and 1608S 
FeS 2°86 1-82 Fe “ tee 
CuO 39°70 31-7 Cu , 
aOSO2 2°18 0°88 CaO - 1:25 80 or 05S 

HO 9:00 eeee eee 

10139” 
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If now we consider the iron and lime as not essential, the 
formula will be CuS+Cu0+HO. 

I have considered one of the atoms of copper here as combined | 
with oxygen; and have taken the difference necessary to make 
100 as water, (or, what amounts to the same thing, have taken - 
the water at one equivalent). The direct determination of the 
latter is in this case a difficult matter, and I have not the oppor- 
tunity now of making it. That the above is the true composi- 
tion of the mineral I think the following considerations show. 

Ist. The fact that sulphur is given off when the mineral is 
heated in a matrass proves the presence of CuS, not of Cu*S. 
This leaves an atom of Cu which can be combined only with 
oxygen. 

2nd. The presence of CuO is indicated by the following 
reactions. The mineral tinges the blowpipe flame green: gives 
off sulphurous acid in the closed tube: ammonia dissolves part 
of it when pulverized, to a deep blue liquid, and as CuS is insol- 
uble in ammonia this must be CuO. 

. All pure sulphurets of the metals hitherto described are 
anhydrous; the presence of water, therefore, in combination, 
and to such an extent as here, is a strong argument for consid- 
ering the mineral partially an oxyd. 

4th. There are exactly two equivalents of Cu present, and just 
enough excess of S above one equivalent to combine with the 
Fe and CaO. If now we consider the extra atom of Cu as com- 
bined with oxygen, there remain about nine per cent (8°61), 
which we are justified in regarding as the correct amount 0 

water contained in the mineral. 
3. Moronolite—A description of this species will be found in 

Jaroso, ee 
oe Tyler gives the following as the result of his examinations. 

! Analyzed by J. Richter with the following result: 
. . o 8! — Sulphuric acid, 28-8 Yeas: 151 

Peroxyd of iron, 25) - 
: 7 j 1684 145 

67 1-14 1 Water, $18 72 9-2 : 
(KS + es $s) 49 aq. 
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also be driven off,) I proceeded as follows. The hygroscopic 
water was first determined by heating the substance at 100° c, 
until the weight became constant, then by strong ignition in a 
platinum crucible over a gas-blast (“ gas-geblise”), al! the chem- 
ically combined water and a great part of the sulphuric acid were 
driven off, and the loss of weight was noted after the operation, 
The residue was treated with hydrochloric acid, in one case, in 
the other it was melted with carbonate of soda, and the remain- 
ing sulphuric acid was precipitated from the solution with chlorid 
of barium, and determined in the usual manner. In another por- 
hon, the sulphuric acid, the whole amount was found. Know- 
ing now the amount of water and sulphuric acid together, and 
of the latter alone, the water is determined by the difference. 
The results of the analyses are as follows: 

A previous Without the hyg-. 
No. land2, No.3 and 4. analysis. Average. HO and the Insol., 

ee i 29-29 29-08 ~_ 29°19 34-17 
e failed 40°05 46°89 

Al203 “p t 41°19 40°32 } ae i 

Cad 94 am ais 94 1:10 
NaO ) . 
KO | 288 3°26 2-79 3-26 3°81 

HO 10-83 11-26 13°18 
HO hygrosep, 1:46 ' weiss 1-62 | 153 ary! 
Tusol. 11°35 11°05 11:10 1117 ile 

98°11 99-98 

_ This result agrees pretty well with the two analyses of “ Gelb- 
fisenerz” (from Bohemia and Norway) by Rammelsberg and 
Scheerer, given in Rammelsberg’s Mineralchemie. I annex them 
for comparison. , 

Ox.ratio Rammels- 

By Rammelsberg. Oxygen. By Scheerer. Oxygen. ofabove. berg’s ratio, 

om 3211 19 32:48 19°47 20°50 15 
* 4673 1402 . 4963 14°89 Pe | : 

) 788 Cee Cares 
NaO i ee ee st 98 

Cad Oee a I. pena 

HO 13:56 1205 1311 11°64 11-71 9 

100°92 100°39 

The formula of the mineral therefore would be this, E544 5) 

+94q.; the only peculiarity being that while the above have each 
but one of the alkalies, they are both present in the Moronolite. 

* As the amount of alkali found was in all cases too small, I have taken the larg- 
est one here, instead of the average, as most correct. 
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Art. XXIX.—WNote on the Mechanical Equivalent of Light; by 
Moses G. FARMER, Electrical Engineer 

In the October number of the L., E. and D. om 
Magazine is copied, from Poggendorff’ ’s Annalen, an article b 
we im Thomsen, of Copenhagen, on the mechanical equivalent 
of li 

His results show that about 13:1 foot-lbs, per minute repre- 
sent the mechanical seeping ae of a spermaceti candle, burning 
at the rate of 126} grs. per 

On om: ft of the 4th aE. J uly, 1863, there was exhibited 
by Mr. E. 8S. Ritchie, from the cupola of the State House in 
oawe, an electrical light, developed by the action of 250 Bun- 
sen cells, arranged in five rows of 50 cells. 

The Shtanaity of this light was estimated b f. Wm. B. 
Rogers, by direct a as equal to that os from 10,000 
to is, 000 standard candle 

If we consider the lecien motive force of a Bunsen cell as 
equal to the evolution of one cubic centimeter of mixed oxygen 

and hydrogen gases per minute in a circuit of which the total 
resistance is equal to that of 4400 ft. of a round wire j,th of 
an inch in diameter, made from electrotype copper; and if we 
assume also the internal ae poe of such a cell to be equal to 

15 ft. of such wire, (these about the average measurements), 
then the maximum available electrical energy, which these 250 
cells would oe woul 

(ns)? 1, (604400) 
: ges . Pw av alae = 80666666 

Since about 614 of these units of electrical energy are the 
6666 

pape of one unit of mechanical energy, we find aie 

000, foot-Ibs. as the mechanical energy equivalent to the 
light "iwvidepeds 

31000 
Dividing this by the estimated amount of light we get ~——5 a0 

13100 
=18 a or Sell foot-lbs. per minute as the mechanical 

uivalent of a candle light, a remarkably cl nt il 
the results of Prot ‘Pha ica a 

- Salem, Mass., Dec. 15, ciate 
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Art. XXX.—On Scheeletine at the Southampton Lead Mine, Mas-. 
sachusetts, and Uwarowite at Wood's Chrome Mine, Texas, Penn- 
sylvania ; by CHARLES UPHAM SHEPARD. 

_1. Scheeletine—This mineral was handed me for determina- 
tion early in November by Mr. Clark of Northampton, who has 
watched with much diligence -the materials thrown out during 
the recent working of the old Southampton lead mine. He 
found the few unknown crystals, of which he presented me four, 
occupying together a cavity in a cellular quartz gangue that ap- 
peared to have once contained galena. They prove to be Scheele- 
tine. They are more or less coated by yellow crystals of carin- 
thite, in small, low, double eight-sided pyramids; and one of 
them is also partially incrusted by a red-brown, somewhat botry- 
oidal mineral which affords the blowpipe reaction of vanadinite, 
though the quantity employed in the trial did not permit a com- 
plete verification of this inference. ; 

yellow while warm, and opaque and penyisl after it is cold. 
b 

= 
Precipitation of the oxyd of wol ramium, : 
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The discovery is the more interesting when coupled with that 
of tungsten (scheelite) which I lately made known through this 
Journal, as existing along with dimen crystals of cassiterite in 
the neighboring town of Chesterfield. Wolframium is —— 
a stanniferous “neta in its geological associations. 
that we have it in all its known species, either in this region pe 
in the not far distant one of Monroe and Trumbull, Conn., we 
may well be encouraged to persevere in efforts to find tin in 
— peace not far distant. 

wite—This mineral was received in April, 1861, 
from Capt. rear the manager of the Chrome mines at Texas 
Pa., in a collection of minerals from that region ; but has beett 
left in my laboratory here unexamined until now. The crystals 
are scattered through a coarsely granular, pale green clinochlore, 

n, 8. C., Jan. 1 

Art. XXXI.— On Sodium Amalgamation; in a letter from 
Henry Wurtz to Professor B. SILLIMAN. 

In the opinion of yourself and others upon whose judgment 
I rely, the time has = for sae promulgation of the discov- 
eries made by me, now many years since, of certain new propel’ 
ties ee the altel wenaia. 3 rendering them of value in the amalga- 
mation of ores of the precious metals, 

ou are aware that, pending the repeated investigations 
which I have conducted upon this important subject, I have 

communications of my results, both oral and written, from 
time to time to many persons, yourself among the number ; but 
that until the latter part of the year 1864, no final step was 

en to place these iscoveries mie ~ pay in a tangib 

Government was granted to me for me 
the s said discoveries; the Specification having been at my —— 

patent ¢ did not commence until the 27th of RS 1865. 

LS. eB ee EIS es MRE EOE ho oe te ae gee 
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_ It appears, however, that my frequent communications had 
led to wide discussion of the remarkable phenomena involved, 
phenomena which I seldom hesitated to exhibit, even to the 
most casual acquaintances, taking only the precaution of silence 
as to the agent employed (the sodium); and the inevitable con- 
Sequence has been the occupation of other minds with the sub- 
Ject, both here and abroad. In fact, since the issue of m 

actually been done, and what it is proposed to do. I have, 
therefore, prepared an abstract of my specification, embodying 
in a condensed form such portions of its substance as appear of 
Present importance to miners and metallurgists. ; : 

Other portions of the subject-matter of the specification will 
form a sufficiently voluminous, and I hope interesting, topic o 
a future communication; as, for instance, my new modes of 
Preparing amalgams of the alkali-metals in large masses with 
any desired rapidity, safety and economy ; and which you, with 
other chemical scientists who have witnessed its operation, deem 
important in a purely scientific view; as involving novel phe- 
nomena, and illustrating molecular Jaws obscurely seen at 
present 
With a few explanatory observations, which seem needed, I 

shall conclude. I have found it necessary, for practical pur- 
Poses, to prepare three different grades of the sodium amalgams, 
differing from each other in their proportions of sodium about 

Mical dynamics, the apostles of the doctrine of correlation of 
Physical forces; and that the analogical element which I find is 

_ that between attractive and repulsive antagonistic force which — 
Am. Jour. Sc1.—Seconp Szrtes, Vou. XLI, No. 122.—Marcw, 1866. 

we 
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exerts a chemical, or rather an elementary discrimination between 
bodies at insensible distances, and the antagonistic force of mag- 
netic attraction and repulsion, which is so eminent an example 
of a similar elementary discrimination, though at sensible dis- 
tances also. No one (to offer an illustration nearly, though not 
quite perfect) doubts the intimate relation between radiated and 

ore of this, however, hereafter. e term, from its conven 
ience alone, will doubtless come into extensive use, as a techni- 

eal term, among those who are most concerned in the utiliza- 
tion of the magnetic amalgam 

39 Nassau St. New York, January e 1866. 

SPECIFICATION, 

My invention consists: In imparting to quicksilver * @ 
greatly enhanced ren ants bch or affinity for other metals 
and for its own substan g to it a minute quantity 

of one of the highly atoceeoopoantive metals * sodium, 
potassium ete. 

My invention * is applicable: 
1st. In all arts and operations in which amalgamation by 

quicksilver can be made available to separate or extract gold, 
silver or other ee metals from their ores. 

%* 

3d. In all pie in which peaeemation by quicksilver, 
in conjunction with reduc ing metals, such as iron or zine, can 

made available in recovering metals from their soluble or in- 
soluble saline compounds; such as r “from its sulphate, 
chlorid or hyposulphite; lead from its ohana or chlorid; gold 
from its chlorid - other solution. 

8th. In the BBG: of metallic a in general; for 
—. in the amalgamation of the surfaces of zinc in vo oltaic 
batteries; of the surfaces of copper plates, pans, etc., used in 
the eyes of gold from its ores; 

9th. In the more convenient transportation of quicksilver, t by 
the reduction eiritce into solid forms. 

Th 7 
in the chemical and metallurgic arts, 
A Acree of one of the magnetic amalgams, nlved in 

one h 
disso : 

times its weight or more of quicksilver, communi 

2 
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cates to the whole a greatly enhanced power of adhering to 
metals; and particularly to those which, like gold and silver, 
he toward the negative end of the electro-chemical scale. Thi 
power of adhesion, in the case of these two metals, is so great, 
that the resistance which I have found their surfaces, when in 
the native state, usually oppose to amalgamation (a resistance 
Which is much greater and more general than has been hitherto 
Tecognized, and which is due to causes as yet undiscovered, or 
at least uninvestigated) is instantly overcome; whether their 
particles be coarse, fine, or even impa Even an artificial 
Coating of oil or grease (which is such an enemy to amalgama- 
tion that the smoke of the miners’ lamps is pronounced highly 
detrimental in gold and silver mines) forms no obstacle to im- 

stantaneously ; just as water is absorbed by a lump of sugar or 
other porous substance soluble in- it 

the case of these five metals is not of the nature of a true amal- 
gamation, there being no penetration whatever into the sub- 
stance of the metal; so that the superficially adherent magnetic 

I shall now specify the details of my various new and useful 
applications of the alkali-metals : 

I. Applications of the magnetic amalgams to working the ores of the 
precious metals, 

of one of the magnetic amalgams. The frequency with which 
'e amalgam is to be added cannot be exactly specified, as it 

will be found to depend more or less on a multitude of ci - 
Stances ; such, for instance, as the temperature, the purity Water and the quantity of water used, the ratio borne by the 
Surface of the quicksilver to its mass, the amount and mode of = 
agitation of the quicksilver, the nature of the processand ofthe = 



220 H. Wurtz on Sodium Amalgamation. 

tinual current of fresh water is kept running; mercurial solu- 

tions of sodium, as I have discovered, being little affected by 

5 

cases it is aguas to test the quicksilver in the rifles and 
ascertain when the magnetic quality requires restoration, by 
throwing in a few grains of gold-dust. Similar tests are easily 
applied to slimes, and in amalgamating methods generally, a slip 
of tarnished sheet copper being a very suitable agent for such 
testings. 

It may be remarked in passing, that the amalgam No. 1 is at 
a Spee easily prepared from No. 2, by melting it in an iron 

ladle with about its own weight of quicksilver, or from No. 3; 
by melting with twice its weight; considerable time, howeve?, 
being requisite, in the case of No. 8, to produce the additional 
combination. In copper-plate amalgamation, that is, in those 
cases in which auriferous materials are brought into contact with 

ated metailic surfaces, it is better to substitute altogether 
for quicksilver itself (both in the first coating of the metallic 
surfaces, and in any subsequent additions of quicksilver made) 
the pasty amalgam No.1. In these modes of amalgamation 

or slime, this water soon becomes alkaline, and ~ 



~~. 
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amalgam, plates or surfaces of tron instead of copper. The 
power of coating or enfilming iron renders the amalgams in fact 

to a minimum or altogether faa 5 

of panning by hand ; a little magnetic quicksilver being thrown 
in . : : 

fi 
rations, even upon the pay-dirt of placer diggings, ati ) 

. Much labor, gold, and time may in this way be saved. 

th i fi 
_ the liability of the adhesion of some abraded particles of iron 

: The following plan is therefore recommended 
im these cases: The amalgam, after separation from the excess 

of quicksilver, and before retorting, is fused in an earthen dish 

or iron ladle (with addition of a little quicksilver, if necessary, — 
“17 at . 

to make it more fluid), and the iron, which will rise and forma = 
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tot 
ch : : m 
otherwise; and to chlorid which has been precipitated from s0- 

ee oe * 

in hyposulphites or otherwise, the most 
ode of saving these metals will be found 

‘danke into amalgams, b 
tailic iron in contact with magnetic qui 

_ when the solutions are dilute. * 

_ The greater rapidity and perfection of the precipitation, i 



__tles, or other envelops of 

vena 
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ese cases, are obviously due to the absolute contact at once es- 
tablished with the iron surfaces by the magnetic quicksilver, and 
the perfect and powerful voltaic circuits thus kept up constantly 
throughout the two metals and the solution. 

# # 
VIII.— Applications to the Mercurializing of Metallic Surfaces in general. 

In all cases in which it is an object to save time and labor in 
the coating of surfaces of other metals with quicksilver, * * * 
the magnetic amalgams come into play; * * * 
By virtue of the adhesion to iron and other non-amalgamable 

metals imparted by the magnetic amalgams, I am enabled to 
apply quicksilver, or fluid or pasty amalgams, to any metallic 
surface, with great rapidity and facility, with a brush, after the 
fashion of a paint; the material of such brush being fine wire of 
iron, steel, aluminum, or platinum. Of these the material most 
generally suitable is the finest steel wire, tempered to about a 
spring temper, or somewhat softer; and the most generally use- 
ful ge for such brushes, is that of a flat varnish or white-wash 
rush, 

Separation of metals from ores, and of granulated or floured 
quicksilver from ores and slimes, etc. 

# * 
IX.— Applications to the Transportation of Quicksilver. 

’ caoutchouc or gutta- ercha, éte., ete. 

This plan also enables quicksilver to be packed, stored, trans- 

Ported and sold in convenient forms; such as bars, ingots, cyl. = 
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weights, the convenience of which for many uses, and particu- 
larly for that of miners, is at once obvious. When the quick : 
ver is to ‘ used in any of the arts above specified, it will then 
be already in a suitable condition, or will merely require admix- 
ture with some fluid quicksilver; and when to be used as pure 
quicksilver, the sodium may be removed by throwing. the solid 
amalgam in fragments into hot water, preferably mixed with a 
little sage a or acetic acid. 

em of packing such ingots, for preservation and trans- 
se gles are a abeady sufficiently set forth in a preceding para- 

etap 

Claims.—The claims attached to this specification are twenty- 
three in number; and those ae ay here given which directly 
concern the miner and amalgam 
What I claim as my inventions a eee 
1st. The combination with quicksilver, when used Hel the ex- 

traction by amalgamation of any metal or metals res, 
slimes, and mixtures with other materials; of metalic sodium, 

e coating of iron i between or under which 
ores « or other materials are crushed, wit 2 on 

of gold an ium, or of silver and sodium; ion. with 
excess of quicksilver and skimming; as above se 

6t ¢ separation of intermixed iron, basse osmiridium, 
and other non-amalgamable metals, from amalgams containing 
sodium or its equivalent; by action thereupon of water or other 
aa a as eevee forth. a 

e separation of intermixed iron from amalgams con- 
aoe sodium or its So or on any metal or m racted from such amalgams; by magnets, either permanent 
yea electro-magnetic; as above set forth 

8th. The combination with poner when used in < 3 
junction with iron or other reducin metals, for red 

m, silver from its shlorta ae es saat ee any 
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other metal from any saline compound or solution; of sodium, 
or other highly electro-positive metal; as above set forth. 

* *% 

12th. In all cases in which mf@tallic surfaces, such as copper 
plates, the zincs of voltaic batteries, etc., are to be amalgamated ; 
the use of quicksilver combined with sodium, or other highly 
electro-positive metal; as above set forth. 

th. The more rapid and convenient application of quicksil- 
ver to surfaces with metallic brushes; by virtue of its previous 
combination with sodium, or other highly electro-positive metal ; 
as above set forth. 

4th. The use of metallic brushes, enfilmed with an amalgam 
of sodium or its equivalent; for incorporating together particles 
of quicksilver, gold, silver, or any other metal, scattered through- 
out ores, slimes, or any other materials; as above set forth. 
_15th. The more convenient transportation, handling and sub- 

division of quicksilver; by conversion into solid forms; in the 
manner herein substantially described. 

pre 
in a 

aid of sodium amalgam 83°3 per cent were recovered. The re- 
Sults in the large way in actual practice would probably be 
More satisfactory than those last named. Prof. S. stated that 
experiments had also been set on foot in California to test this 
rocess on a large scale in the actual working of quartz mills. 
The results of these experiments will be noticed hereafter. = 
Aw. Jour. Sor—Seconp Senres, Vou. XLT, No. 122—Mancu, 1866, 
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Art, XX XII.—Caricography ; by Prof. C. Dewzy. 

(Continued from vol. xxxix, p. 73, 1865.) 

No. 286. Carex Harti, Dew. 

the middle or at the base or vertex ; the terminal much the longest, and 
all clothed with lanceolate acute scales; pistilliferous spikes 2-7, usually 
4, the highest with stamens at the summit or in the middle or both and 

_ Wet Sroaude, D 
Wright, Ludlowville, Tompkins Co,, H. B, Lord. Hastings Rood, Canada 
West, J. Macoun 

and culm and fruit is 
C. retrorsa has achenia long and round sub-triquetrous; the other has 
shorter triquetrous achenia tapering from the middle toward each end, 
and not roundish, 

The retrorse fruit brings up C. retrorsa, but the difference in the spikes 
too great, and th enia are ve 

Var. Bradleyi, Dew. 
_ Staminate spikes less various; pistillate s loosely flowered ; 

‘fruit smaller ives ‘lant more sl 2 sg spikes more y 

ley. Here Dr. B. had discovered C. mirata, and was scanabiiaie for its 
ery, 1861. Also, at Belleville, Canada West, J. Macoun. 

SPP Oe ee ee 
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No. 287. G Raton co 1821. 

by some authors. The one from Fries has a pair of too close-fruited 
spikes, Searcely sheathed, io nearly sessile, and bracts too leaf-like. 
others correspond chiefly to the above description, authorized by those of 
i ang, Anderson, Kunze and Steudel. In Hooker’s F 
mer, , Dr. Boott gave C. pheostachye, Smith, as synonymous with C. 
aa Tausch, as does Kunze also, and credited it to Greenland, Fort 
Norman on Mackenzie River, and Rocky Mts. It is doubtless the Euro- 
pean plant. Dr. Gray anfouges Mr. Paine, who had found a variety in 
this vicinity, that C. vaginata had been found near Montreal by the late 

". Macrae, a later at the * “ Riviere du Loup by Ws Boott.” A recent 
examination of Dr. Macrae’s Set by Prof. Brunel of Quebec did not 
étect any plant of that na ad ho 

Montreal specimens agreed with h the European or with the en found 
by Mr, Paine. This differs however from the European in so par- 
‘icibets that a more full account is given under the following name. 

Yar alig-casie, Dew. 

Sracta ;” seaiuees spicis 1- vulgo 2, aa 3, rele 
brevibu iflo alterno-fructiferis sub-vicinis vel remotis, suprem 
su ili, infima interdum subradicali exserto-pedunculata, bracteatis 
Taginantibus, fructibus tristigmaticis ovatis ovato-conicis ellipticis in- 
rdum obovatis infra ‘acaba substipiatis ealisiqastrla leevibus nervosis 
eshte bidentatis, rostro recto vel refracto, squama subacuta duplo 
longioribus: culmo rege infra yee inclinato longi- “é arcti-foliaceo: 

siouita t le, hint c Ayeee or ong often qitiet be from ate apa os single = S rectangularly above and near that 
on 

Hue rect, ; near or 

nsnagerbe aie. long-pedunculate, upper sometimes 
hearly ieiaiia, oi wer cath exsertly sen thes baie Coran — 

ha t h ruit ovate or o conie ellipt wee a foia es 0 at Ss mete 
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rostrate and the beak often turned one side or refracted, two-toothed, 
smooth, near twice in or rarely little longer than the ovate or oblong 
obtuse or sub-acute sc. 

Discovered in a caih | in Bergen, 20 miles west of Rochester, by Rev. 

. A. Paine; the first known locality in the United States; fruit mature 

in June, 1865, On some of the Bergen specimens, the refraction of the 
culm below the staminate spike and of the beak of the fruit, psc: 

lars are found on many of the European specimens. ‘The ae is 
given in the description of Kunze and Steudel as a common fact, and in 
‘some popular remarks of Fries; and the latter is alluded to, with the 

other, as of no consequence, by Andersson in his Cyperacez Scandinavie; 
while Lang states of the former that he had examined it on the C. vagi- 

numerous specimens he had collected or growing in their indigenous 
state. Of course Dr. Lang did not introduce the Fehon of the stem 
into his description of this species, 

eight of C. vaginata (5 to 12 inches by Steudel), the greater 
width of the leaves (foliis latis, Lang); the short ome -like leaf or ter- 

mination of the broad sheath in Andersson, so clear on the specimens 

from ~ amps and on the figures of Kunze and Rance on, the more thick 

and coarse leaves and more stocky form, as well as differences in the 

fruit, distinguish He Bergen plant from the European. 

* No. 288. ©. Macounii, Dew. 

Spicis variis ordinatis distinctis vel inordinatis cylindraceis ene 
bracteatis; ordinatorum staminiferis 2, inferiore breviore longo-brac 

_ tillis cael supra va medio vel infra interpositis, val ‘interdum termina 
epics age spake et dimidio inferiore fructifera, tune terminali aie 

longa et in medio vel basi pauco-staminifera ; spicis pistilliferis sub- 
quinis cylindraceis erectis laxifloris, inferioribus longa — pedunca ulatis, 
infima apice vel medio rard staminifera: fructibus tristigmaticis ovati 
longo-conico-subinflatis leevibus nervosis pabpaalealtg substipitatis longo- 

ili-rost: Deeraiie SLSTEPO UTNE vel rectangule separati s, squamam ovato- 
evconolatari : br acteis foliisque 

margine vix ee et culmo levi longioribus ; culmo foliis basin breviore. 
ne to two boy Peg erect, smooth ; bracts and leaves long, 

narrow, linear-l: a ower much surpassing the culm, smoo 
but slightly scabrous he edges, nodose; spikes six, cylindric, es 
culate; the pistillate ee inches Hong fe fessile above and sheathed exsert- 
pedunculate Lee vel e; lar, paeninsiy spikes 2 2, 

bearing long lan ceolate scales very lax ae and the peer 4, upper 
most subsessile and the others remote, long pedunculate, erect; (2.) irregu- 
lar, staminate spike terminal long, with a few scattered fruit at the Ver 
tex or in the middle or below, ma pistillate 5, with some stamens at the 

c of the upper, some times the terminal 2-3 inches long and upper 
half pistillate with the lower half staminate, sometimes the ‘terminal 

Pamir ia aie eae GG Re te A ge oe 
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pistilliferous long with few stamens in the middle or at the base, some~- 
umes the lowest pistillate with some stamens at its apex and in the 

or at the base of the lower spikes the fruit is sometimes scarcely longer 
than the scale ; plant straw-yellow. 

At streams in Seymour, Northumberland Co., Canada West, J. Ma- 
coun, whose name the discovery honors. Though related to C. follieu- 
tata L., it seems quite different, and the achenia wholly unlike; future 
forms may show more clearly its relations. 

No. 289. C. Canadensis, Dew. 

Spicis distinctis; staminifera unica perlongo-cylindracea erecta remota 
et bractea foliata e basi distante, squamas longas latas Janceolatas ferente : 
Spicis pistilliferis 1-3, vulgo 2, seepe 1, per-rard 3, oblongis cylindraceis 

e ensifloris, inferiore interdum brevi-ovata et sepe per-longo- 

ulm 15-24 inches high, erect, rather slender, very smooth, leafy 
toward the base; leaves and bracts surpass the culm; spikes distinct; 

i 
the pistillate, erect and slender, covered with long broad Janceolate scales ; 

pistillate spikes 1~3, commonly 2, ofte indri 

coun. I have seen nothing like it in the specimens obtained by me. It 
has been referred to C. lupulina, but the achenia much differ, as well 

No. 290. 0. Bella-villa, Dew. 

Spicis staminiferis 2-3, feré 3, cylindraceis ereetis vulgo approximatis 

sub-remotis, terminali longiore et omnibus bracteatis sessilibus ongo- 

Squamiferis ; pistilliferis vulgo 2, interdum 1, cylindraceis erectis exserti- 

res supra bre spores ae : 

Culm ae ae strong, leaty tow e eed | 

culm; staminate sp
ikes nd seat aly - 

. 

2-3 

3, cylindric, erect, near or sub-remote, the terminal often longer, all 
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sile and bearing long lanceolate scales, rough to the eye but soft to the 
touch ; pistillate spikes commonly 2 and rarely 1, cylindric, exsert-pedun- 
culate, erect, very loose-flowered, short and broad sheathed, the highest 
staminate at the apex and nearly sessile, the lowest sub-remote; stigmas 

3: fruit long, slender, ovate-lanceolate, conic, nerved, smooth, diverging 

and horizontal or sometimes retrorse, stipitate, with a back deeply bifid or 

bifurcate, quite equalling the scale at the base and exceeding the scale at 
the upper part of the spike. Plant yellowish. 

Near Belleville, Canada West, J. Macoun: a fine species. 

No, 201," °C, sed ogee, Boott. lust. 
— angustata var. Sorisillan: Boctt. Fl. Bor.-Am. 1850? 

Spicis cylindraceis 5-6, a ae staminifera unica terminali squamas 

ulm 18 inches high, slender, smooth below and leafy: bracts not 

sheathing, leaf-like, the tower about as long as the culm; staminate spike 
single, erect, scarcely bracteate, and with obtuse tawny scales; pistillate 

. sees cylindric, 1-2 inches Jong, rather close-flowered above, the 
} mote and verticillate-flowered, scarcely pedunculate; stigmas 2; 

fruit onal or oblong, small, roundish, flat-convex, shorter than the oblong: 
acute scale below or the oblong- -obtuse seale above. 

olumbia River, Scouler ; regan, Nuttall ; anes nes Hayden 

No. 292. C. Reana, Boott. Illust. No. 63, et Rich. Exp. Are. 1851. 

Spicis distinctis cylindraceis erectis; staminifera 1-2, termi inali pedun- 
culata, interdum vel raro obtusa brevi sessili subremota, z, Mone. oblongas 

ym 
the lowest on flowenl, <6 especial Sear in ee “ina aa and less 
inflated fruit; in its achenium. So well marked by Dr. Boott are these 
differences that it is likely to stand an acknowledged species. The seed 
or nut he by Dr. Boott differs greatly also from that of C. oli 
in his Illust., No. 62. Some specimens —- the base of the “White 
Mount 
the northern and colder part of our country, it is desirab 
circulation of Dr. Boott’s description. bis Sony chee 

[To be conti continued.] 

Bat en Sree ee ee 

ountains, N. H., — near it at least. As the plant may be oe in : 

Fh a ES oe 
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Art. XXXIII.— Whitney’s Geology of California.’ 

In the last number of this Journal the publication of the 
second volume of the Reports of the Geological Survey of Cali- 
fornia, was announced, This is the first volume of the Geol- 
We the preceding volume being devoted to Paleontology. 

e have perused it with care, and with unusual interest, but 
find it difficult to epitomise it within the limits of an article 
suitable for this Journal. The volume is a ‘Report of Progress 
and Synopsis of the Field-work, from 1860 to 1864,” so far as 
this work related to general geology, and is a record of the facts 
observed, condensed to the last degree. 
It is evident from its perusal that the geological structure of 

hal, vol. xxxvili, pp. 256, 298. 
It was then announced that he considered the Coast Ranges 

ostly in . 
Sic, judging from the fossils obtained and the number of locali- 

r. 

* Geological Survey of California, y Ae . D, Wurryer, State Geologist. 
port of and 

G ist. Geology 
d Synopsis of the Field-work, from 1860 to 

‘llusteatio blished by authority of 

SH as ? : 

C.F. H topographical assistant; 1862-1864, by Mr. W. M. Gai 
c clogist, 1868-1864, by Mr. Crarence Kine, as volunteer 

ant; in 1864, . Garpiver, also a ee 
for @ country so vast in extent as California, the state hay Jeng: 



232 Whitney's Geology of California. 

features of the mountain system of the state, Professor Whit- 
ney illustrates in the following manner. me 

In order to bring vividly before the mind the grand simplicity 
of the topographical features of California, we may draw on 
the map of the state five equidistant, parallel lines, having a 
direction N, 31° W., and 55 miles apart. 

et the middle one of these be drawn at the western base of 
the Sierra Nevada, touching the edge of the foot-hills, as it will 

ound to do, with the given direction, from Visalea to Re 

the coast line of the Pacific, or the western base of the Coast 
Ranges. 

These lines divide the state into four belts of nearly equal 
width, which preserve their main physical features over about 
ve slasrecacob latitude, and for a nae - 400 miles, which 

embrace the most mg NS of the state, comprising nearly 
7 

| THe Coasr Ranges, : 
_ ‘These, as their name indicates, lie near the coast, and when 
seen from the sea, appear to form an almost unbroken wall risitg 
directly from the water. They consist of a number of chains 

names; they are gene 
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rally much inferior in height to the Sierra Nevada, yet the cul- 
minating points rise to perhaps 8000 ft. There are not, however, 
many points above 5000 ft. These chains, or ranges, although 
each is nearly distinct, are all connected, with the exception of 
the peaks which form the outlet of the great Central Valley, at 
the straits of Carquines and the Golden Gate. Both north and 
south of this, each separate chain, after being separated from its 
next neighbor by a valley of greater or less width, then joins 
some other chain lying nearly parallel, the whole system joining 
topographically with the Sierra Nevada at either end. 

these valleys may be found the most fertile soil and lovely 
climate of this favored state, and these, with their adjoining 
lower hills, together with parts of the great Central Valley, con- 
tam nearly all of its agricultural lands. : 

Geologically, these Coast ranges are not known to contain 
any strata older than the Cretaceous. Certain it is that Cretace- 
ous and Tertiary rocks make up the whole of the portion that 
has been examined. Both of these formations are more or less 

System as a whole. The voleanic, however, constitute a con- 
siderable mass near St. Helena, and the granitic in the St. Lucia. 
Considered geologically, it is believed that this system does not 
extend farther. south than lat. 88°, nor north farther than lat. 

defined, sinking to the plain of the great Central Valley; but ned, sinking to the plain of sna sothagoert ak “ 
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mence distinct, but which finally become merged into the main 
mass. The chain is traversed by several depressions, separating 
the higher groups of pens and in these depressions are the 
more important passes. The following table shows the sub- 
divisions, and the heights of the higher peaks of each group, 
nd of the intervening passes. a 

Name and height. 
Groups. Highest or nt. of next Pass south. 

Monte Diablo, Mt. Diablo, 3856, Livermore Pass, 686. 

Mount Hamilton, Mt. Hamilton, 4440,  Pacheco’s “ 1470. 
anoche, Mariposa peak, 3700, Panoche “ 2500. 

San Carlos, San ris os, 4977, strella fe 2 

Estrella, Pass El Roble, ? > 

Monte Diablo, the culmination of the most northern group, is 
about 80 miles from San Francisco, and forms a most interesting 
and pepspiengns feature, and by far the best known landmark, 

he state. Althou 

along its crest, and the whole area spread out before the eye is 

nearly 40,000 square miles. 
e mountain consists essentially of a double arch of Cre- 

taceous ghee highly metamorphosed near the crest ; this meta- 
morphic center ombra races about six or seven square miles, en- 

portion i, ae ssa ho iti in character, ind may prove > erupti 
Bula con pe on the metam: Wages 

Js Pe, quality of bit al, 1 of the mines in 1864. oe 37 oe and 8 larg 
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: formations forming the plains. If the Eocene exists here or 
‘ ! tere in the state, its presence has not yet been proved by 

: Ossils, 
J Lying west of this mass is a lower range of ridges known as 
: the San Pablo hills, which are eight to twelve miles wide; they 
3 continue distinct from the main chain for over fifty miles, and 

then unite with the Mt. Hamilton group. Opposite San Fran- 
cisco they are 1400 to 1700 ft. high, but farther north they rise 
to near 2000 ft. Between this and the main chain are two val- 
leys, like basins; the drainage of one is north to the straits of 
Carquines; the other is drained through a break in the hills 

Some future time, furnish the available gap 

ivermore Pass being 

ing the highest point within sight of San Francisco, Mt, Hamil- 
On, 444 ft Hees the chain is wider and very rough, denuded 

etamorphic _ 

belt of unaltered Cretaceous, in plat Kas ais ON ipay £ ‘Ress. At Arroyo del Puerto it is believed to be over 20,000 ft., _ the whole dipping. to the east, and consisting of heavy beds of 
Sandstone, with interstratified shales, and some ee oe 

aces of most enormons thick- : : - : 
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Fossils are not abundant, but are sufficiently so for a satisfactory 
determination of the age. Kvidences of the enormous thickness 
of this formation, and also of that of certain members of the 
Tertiary, were found in other parts of the State. 

ong the most of this group, the Cretaceous rocks extend to 
- the base on the eastern side; but on the west, there are Tertiary, : 

altered in places. The San José valley lies west of this group 
The metamorphic center of this mass is not broken on the 

south, but extends along the chain to an unknown distance on 
the southeast, certainly beyond San Carlos, and probably much 
farther, or over 150 miles. No eruptive rock is known in this 
group. 

In the next group south, the Panoche group, there are a num- 
ber of peaks of eruptive rock, which are its culminating points. 
Pachecos peak is the most conspicuous, although not the highest, 
being but 2845 ft., the highest points being about a thousand 
feet higher. Antimony occurs in this part of the chain, but has 
not been turned to economical use. West of this group lies the 
San Juan valley. : 

Near the line of the next depression south, the Panoche Pass, : 
there are remarkable evidences of the lateness of the disturb- 

? 

. 
if 

a 
4 
4 
: a 

2 

’ if 

‘ : 2 
a 

mines being the New Idria, and the San Carlos. An immensely 

altitude as we approach its southern end; that it apparently re 
ceives another range of hills that crosses the Salinas valley below 

— 

the San Antonio river; that the hills along its eastern margin 
grow more dry and barren south of the Pachecos Pass; and that 
in the Estrella Pass and Pass el Roble, Tertiary fossils have beet 
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the west, already noted, it is separated to the northwest, by 
the narrow strait of Carquines from ridges of the same age and 

Tanges; only its eastern edge seems to be well defined, where it 
€ : lain. 

The great mass of the chain is Cretaceous, and the most of 

tent, especially in its northern part, are very fertile and many of 
its lower hill afford pasturage ss limited herds and flocks. No 

oe eur il its length, but the center is covered 
With scattered timber or chapparal, and scattered trees occur on 

_ 8ome of the lower hills. Coal is its most valuable mineral, and = 

_ this occurs in workable conditions only at Pe ae 
near Mt. Diablo. Quicksilver occurs 10 

I~ 

MM 
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: 

ties to be profitably wo ra aulic cement Weotnd in the : 

Cretaceous shales, sete near ie Maristas may yet be turned to a 
count; but thus far it isnot worked. Asphaltum and oil occur | 
near the two extremities of the chain, but thus far they do not 
bid fair to be profitable. . 

North of the bay of San Francisco, we have a continuation 
of the Cretaceous, also mostly metamorphosed, being a aie - 

een ee, Te 

same mineralogical and lithological features, and quicksilver 0¢- 
curs in many localities, in some > of which it has been worked, but 
thus far with questionable profit. It occurs generally as the - 
sulphuret, but considerable ehh of the native metal are 
ners in certain localities in Lake county. oS 

sre is a smaller proportion of aaivered rock than in the 

Tertiary rests uneonformably on the highly diagarbed and tenet 
Gold as Boon but the extent of the formation is rather rc 

in pierce coho to. commerce. athe of the 2 valleys 
are among the most fertile and ‘beattifal of the stat ee 

Between the bay of San Francisco and San José valley on the E 
east and the Pacific on the west, and extending from the Golden — 
Ba he y of Monterey, are ; a series of ridges known und r - 

a is about. 16 oe Jes in length, and has a maxi- 
25 mil Bee = quite narrow ane 
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low on the northwest, and increase in height and breadth to 
near New Almaden, where they attain their greatest breadth, and 
above Mt. Bache, 3780 ft., is the culminating point, then de- 
crease to the southward. ‘These ridges rise directly from the sea, 
without intervening plains along the coast. 

In this series, the Cretaceous strata, so far as seen, are mostly 
altered and very much broken and contorted, and Tertiary rocks, 
mostly of the later groups, are largely developed. The forma- 
tions which compose these ridges on the north are but a continu- 
ation of those found in Marin Co., on the opposite side of the 
Golden Gate and on the south, and they throw out spurs, one of 
which apparently crosses the San José valley by a series of hills 
of highly metamorphic rock a few miles below San José, and 
again by ridges near the southern part, which cross the Pajaro 
Tiver, and connect with the Gavillan range, which series are in 
turn absorbed by the Monte Diablo range farther east. 
Beginning at the north, the most of the rock in and about San 

Francisco is of highly altered Cretaceous, so broken and con- 
torted that no prevailing dip or strike can be observed. These 
Constitute the rocky hills in the city, and about it, and also the 
Most of the rocky islands in the bay. The rocks have precisely 
the lithological character of the rocks of similar age in the Mt, 
Diablo group, and a few fossils have been found to fix the age 

cavil, 

and precisely similar to that in which the same ore occurs at 
) ow Idria, sa Gas and other mines, Monte Diablo, San Pablo 
hills, and the very numerous localities in Lake and Napa coun- 

Imaden, or : 
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furnished considerable of the metal, but vastly less than the 
New Almaden. These three mines lie on a ridge—the culmin- 
ating points of which are about 1,600 to 1,700 feet high,—lying 
east of the main mass of mountains. Traversing this ridge area 
series of limestones, which may be traced much farther in each 
direction. Serpentine in large quantities, and bitumen in small 
quantities, are associated with the cinnabar in all of its localities. 
Prospecting has been largely prosecuted in both directions with- 
out important results. 

mass of Tertiary is folded between this ridge containing the 
mines, and the main mountain range west. This is seen in lim- 
ited quantities back of Mine peak, and it occurs again much 
more largely to the northwest. Whether the larger masses of 
Tertiary, lying in front of the main chain both to the northwest 
and southeast, are continuous along a belt behind the Mine ridge, 

labor is needed before the details of structure can be known. | 
e mountains back of the Mine ridge of New "A ioaelete are 

peculiarly rough and forbidding; many points rise to above 
8,000 ft., and the region is denuded into deep and a 7° ra- 

tent is not known. oe n this rock near Santa Cruz sup- 
ply the — of the lime mt in the San ieaadees market. ~ 

en the summits and Santa Cruz on the south, large 
masses ‘of Tertiary occur, slightly disturbed near the bay, but 
much broken farther back, Five terraces near the coast indicate 

~ csi $9 pe . lee : 
where i in thid riage cate rye wei found i in small quantities, ea" 
— — the metamorphic portion, and we have heard it re peat i 
edly stated that it may be detected in certain of the sands i 
the city of San Francisco itself. 

for coal in workable snunition toll 
been carried on at various. times, and cechout ts, and 
poe” oa ol — far a 08 



it 
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explorers. For nearly a 
. Terti 
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With regard to the entire region south of the bay of Monte- 
rey, and belonging to the coast ranges, less can be said, because 
less is known, either geographically or geologically. .A mere re- 
connoissance has been made of a part of it, while of large areas 
we are wholly in the dark, as neither the explorations of the 
Geological Survey, nor of other exploring expeditions have 
there penetrated. We will notice, however, some of the more 
Salient features, 
Santa Lucia chain.—Beginning at Point Pinos, at the southern 

entrance of the bay of Monterey, commences another chain that 
follows the coast closely, for about a hundred miles, to Estero 
Bay, along a curve, which continued carrics the chain from the 
Coast at this point more to the eastward, until it connects with 
other chains which extend on in an unbroken series until they 
Le 

* . 

portions of the range, and spurs that branch from it, take local 
names, 
_The chain attains a width of 20 to 25 miles for a considerable 

distance, 

hundred miles, sinks directly into the ocean and is peculiarly 

or thirty miles, and is known to form large masses in the interior 
the chain. For this portion, the rocks consist of this granite, 

metamorphic Tertiary, and unaltered Miocene and Pliocene stra- 
‘a, and in places limited eruptive rock. No Cretaceous beds 
have been found to exist here, but they are believed to occur far- 
ther within the chain. 

its west side is a high range of hills known as the Polo Scrito 
hills, made up of metamorphic rock, including gneiss, dipping 
northeast, and containing some granite. 

The hichest part of the chain lies near lat. 36° N., where the 
mountains attain a height supposed to be 5, os 

away from the main chain, but 



Cretaceous strata are believed to occur. Portions of the Ter- 
tiary are highly bituminous, and asphaltum is often met with. 

Gold occurs in small quantities, especially onthe San Antonio 
river, and there have long been traditions of silver mines in the 
interior. : 

A range of Tertiary hills, known as the San Antonio hills, 
branches from the main chain, and crosses the Salinas valley 
about 75 or 80 miles from its mouth. Above this, are great de- 
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with regularly arranged strata on the two sides, we have a 
like structure, suggesting a synclinal axis; but the position on 
the north side of the chain is not given. With respect to the re- 
gion east of this point we have no data. : 

outh of San Luis Obispo, there is a lower range of hills, 
having also the fan-structure, shown on the same section; while 
between these chains are more or less isolated hills of serpentine 

of which we know little as to the details of their structure. 
far as is known, they are composed almost entirely of Miocene 
and Pliocene strata, in places of immense thickness. There 18 
much metamorphic rock, but little if any eruptive. It is be 
lieved that Cretaceous strata occur on the north of the Santa 
Iiiez chain, but of this we have no proof. The strata are every" 

The Santa Iitez chain.—The Santa Ifiez chain be 
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very ragged and most picturesque outline against the sky, the 
southern slope being very steep. short distance farther east 

It is in fact as if an anticlinal axis crossed the chain at an o 
lique angle; at the western end the northern side of the arch 

being Wanting, and at the eastern end, the southern being re- 

ls referred to the illustrations in the volume. 
The bituminous shales yield much bituminous material. As- 

Phaltum and oil occur in great quantities and at many local- 
tly fi 

. 

on the north of the San Fernando valley, to the height of 3,000 
feet. It is com of beds of sandstone of immense thick- 
ness, very non-fossiliferous, which are overlaid by the bitu- 
Minous shales that extend north into the valley of the Santa 
Clara river, all dipping to the north. There are evidences of an 
immense fault, and the San Fernando valley occupies the line of 
the b The broken edges of the thick sandstone strata, pre- _ pt gti and precipitous front to the south =. ae 

__ like a gigantic’ wall from the plain, are conspicuous and grand — 
—— Objec ae cnened of the region. he fault must be great, 

for the hills rise to at least 3,000 ft., the upper members being of 
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the same series that sink beneath the plain on the south side, 
from the northern flanks of the Santa Monica. : 

The chain known as the Santa Monica is of less extent, its 

ut 

mingled with the mountains that close around the western end 
of the San Fernando valley. The chain is especially interest- 
ing from its having a well-defined anticlinal axis, with a mass 
of granite forming the center, the strata dipping away from its 

center on either side. In places they are altered quite exten- 
sively, especially near the contact with the granite. Tbe strata 
consists of both the sandstones and the bituminous slates of the 

of the Coast Ranges with the Sierra Nevada near Fort Tejon. 
Strata supposed to be of Tertiary age, of great thickness, he 
along the southern flanks, which have been greatly disturbed - 
and are traversed by numerous dikes of granite. The whole of 

this side of the chain shows most extensive disturbances an 

powerfal metamorphic action to have taken place since the de- 
position of the Miocene. 

- The region south of this is also little known. The ranges 
known as the Santa Anna chain and the Temescal range were 
visited. The latter has attained some celebrity from the exist- 
ence of tin ore in it, forming the so-called Temescal Tin Mines, 
which were the scene of considerable excitement five years 
ago. Enough tin ore has been found here to justify some hopes 
of its occurring in paying quantities; but thus far explorations 

y any deposits of workable value. 
The geological age of the rocks in which it occurs has not bee® s 
satisfactorily determined. 

The islands that lie off the lower 
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connection. This is of special interest on two accounts: first, 
the geographical union of these chains of unlike geological 

és; and secondly, because here Kocene strata have formerly 
been supposed to occur. ‘This belief arose from fossils supposed 
to be Eocene found in a boulder near the Cafiada de las Uvas, 
by one of the parties of the Pacific R. R. Exploration. The 
localities whence this boulder must have been derived was ex- 
amined and found to be most unmistakably Cretaceous, a large 
number of characteristic fossils being found. At San Emidio 
Caiion these Cretaceous strata are of inconsiderable thickness 

_ Compared with the enormous thickness of Tertiary that rests 
conformably upon them. 

- Some of this Tertiary would appear from position to be Eo- 
cene, but no unmistakable Eocene fossil has yet been found in 
the state. Certain fossils found near New Idria are of uncertain 
age, and Mr. Gabb inclines to the belief that they may be Eocene. 
Antimony occurs in at least one place, and there has been much 
useless prospecting for silver. : 

In the monntains to the south there has been “copper excite- 
ments,” but thus far with no valuable results; and gold has been 
Washed to some extent, and we believe it still is worked. The 
first gold extracted in California was found as early as 1841, in 

the region between this range and San Fernando valley. 

e thus glanced rapidly at some of the more interest- 

and hence have determined the directions of the larger chains, 
* : 19 i 

wn 

y ven accompanied the earthquakes of recent 
‘years. Hot springs are numerous and occur along nearly the ~ 

ole length of the chain and in many of the ranges. 
In regard to the metallic and mineral wealth, we may review 

_ What has been already stated. as 
# 
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a qu 
extraction. are occurs in very numerous localities, but has 

mines of value have yet been found. “Cop per | occurs in very 
numerous localities, but thus far no vein epee — 
quantities of ore is known. Iron, tin, antim vand m ganese 
ores have been found in limited quantities, ae not in ore Po 
of commercial importance. Chromic iron occurs in large quan- 
tities, but also valueless. Coal Occurs in workable “beds at . 

deel importance, but thus far unsuccessfully. Borax is ex- 
tracted with success at one place, and sulphur occurs in some 
places which may hereafter prove of value. . 

The mountain ranges and their valleys are without forests ex- 
cept on the immediate coast, but the most of the hills have 
scattered trees. The higher ridges are very barren and dry, 
the lower hills yield pasturage, ‘and the valleys are often very 
fertile, some of them ; Boge ing the finest climate as well as the 
most fertile soil of the State. 
We will consider the Sierra Nevada in a fatare “— 

Ant. XXXIV.— Contributions from the Sheffield Laboratory of 
— College. No. X.—Mineralogical Notices ; by Guo. J. Brus. 

1. On Cookeite, a new mineral species. 

Assocraren with the tourmaline and lepidolite of Hebron and 

very remarkable pyrognostic characters. Before the blowpipe 
it exfoliates like vermiculite or foliated pyrophyllite, at the same 
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product of the alteration of this variety of tourmaline; in many 
instances cavities in the rubellite are filled with the nacreous 
substance. It is also intimately associated with lepidolite, some- 
times in extremely minute scales, and not unfrequently in hem- 
ispherical aggregations; more rarely it is found in distinct six- 
sided prisms, which are bent into a vermicular form like some 
varieties of chlorite. In most cases it occurs so mixed with the ~ 

| tourmaline and lepidolite as to preclude the possibility of its 
being selected free from these minerals. 

With salt of phosphorus, gives a skeleton of silica. It is par- 

Caped identification. When thrown down by ammonia, it seems 
Somewhat less bulky and floculent in its character, and is much 
More easily washed than is usual with alumina; it, however, re- 
acts blue when treated with nitrate of cobalt, and with the small 
quantity under examination I have been unable to identify the 

4 and was insoluble in carbonate of ammonia, and did not. 
Teact for either fluorine, boracic or phosphoric acids. Its sul-_ 

r Mr. Peter 
Collier, assistant in this laboratory. For analysis, the mineral 
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being weighed as platin-chlorid of potassium, and the amount 
educted from the total chlorids. The water was determined by 

igniting the mineral with perfectly dry oxyd of lead, and the 
difference, between this loss and the total loss on igniting the 
mineral alone was considered to be fluorid of silicon. Analyses 

fe Mean. 

Hygroscopic moisture, ). : : “ expla 100°C t $0 3 6 Ls i 
- 13°89 13°87 13°89 eg teehee 6 ee 

Floor of silicon, = ES ees Sees eo ey ae 0-47 «0°47 
Sili $604. 4-062 8611-5... su. eee 
Alsmina with . Tittle t 45-11 $646 4656 gece ue 
Potash, oO ee aa as Sees 3 age ee? ie 
Lithia, - - Se aay lg e's 9°84 281 Kase oe 

99°49 
ah oxygen ratio of the R, i, Bi and H is 1:93: 20° 97: 18°51: 11°91, 

name Cookeite, after Professor Josiah P. Cooke, Jr., who I believe — 
was the first to discover its remarkable pyrognostic characters. 

2. Jefferisite, a new mineral species. 

In the Ninth ee to Dana’s Mineralogy, I described a 
chloritic mineral, which I referred with a query to vermiculite 
It is the well known brownish chlorite-like mineral from the 
esi quarry near Westchester, Penn., and like the 9 
eding mineral exfoliates in a ver shesaizaiss manner when 
heated. I have recently learned, through Professor Dana, that 
apa cart has determined vermiculite to be uniaxial in 18 

disti pecies. I propose for it the name Jefferisite, after the 
wall poe sarang m. W. _ Esq., of Westchester, the 
original discoverer of the mineral. 

have recently received from Mr. Raphael Pumpelly a similar 
mineral from Japan, possessing the same property of exfoliating 
when heated. Mr. Pumpelly informs me that it is found in the 
mountains of the Peninsula of sone southeast of Yedo, and 

Br in piyical Rush ETRE Pyrogn osc characters = Jefierisite. 
‘1 

oe Facters and 1 ee eee Bae TA nad (2) vol. a 
veel ; ae oe 
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Art. XXXV.—Note on the Distribution of North American Birds ; 
by A. E. VERRILL. 

confirmed by many additional facts, and the boundaries have 

the distribution of birds in latitude, I have found that the essen- 
tial limiting cause is the average temperature of the breeding 
season, which for the majority of our birds may be taken as 
April, May and June. <A line drawn upon the map of eastern 
North America representing the mean temperature of 50° F., 
during these three months, will coincide with the southern bound- 
ary of the Canadian Fauna, as previously determined from the 
examination of the birds breeding in that subdivision. Another 
ine representing the temperature of 65° will represent the south- 
ern boundary of the Alleghanian Fauna as distinguished from the 
Louisianian ‘or Gulf State Fauna, which has also been admitted 
by Prof. Baird and others, from the characteristic birds of the two 
Tegions, This line commences on the Atlantic coast near Ports- 

and Kentucky, and up the valley of the Mississippi, probably 
4 alot the lower part of the dno 

__ 4€ad us to suppose that th ? 
_ Tegions at least, although it may be less apparent. Thus it has 

Am. Jour. Scr.—Seconp Series, Vou. XLI, No. 122.—Mancn, 1866. | oa 
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re observed both in Europe and America that the temperature 
e flowering and fruiting season mainly controls the distri- 

tion of plants i in latitude. The line of 65°, average tempera- 
ture during June, July, August and September, indicating the 
northern limit of ‘the grape ‘culture, at the same time is nearly 

coincident with the northern range of various other plants. 
nd in this country the same line agrees very nearly with that 

of 50° determined for April, May and June. It is, therefore, 
evident that the distribution of the birds may be very similar in 
some respects to plants, and consequently to insects and other 
animals dependent upon them for food, even though not depend- 
ing upon precisely the same season. 
The discovery long since made by Prof. Dana that the Crus- 

tacea are influenced in their distribution in latitude mainly by 
the temperature of the winter months is evidently connected 
with the same law. 

SCIENTIFIC INTELLIGENCE. 

I, CHEMISTRY AND PHYSICS. 

. On the influence of the electro-negative elements upon the spectra of 
sa etals.—D1acon has published an nebo, paper upon the influ- 
ence ee chlorine, bromine, ake an rine upon the spectra of vari- 

ous elements and has confirmed and Sconied the results of Mitsch 

lich. The memoir is jonaed by a good historical introduction, and is 
illustrated by four excellent figures of spectra. The author sums up his 
results as follows: 
The — certain — which are very rapidly d ecomposed in 

the gas-fla t least partially volatilized in S ehloridising flame 
and are therefore teed . tated spectra, dent spectra in gen: 

eral differ from those which observed with the oxyds of the same 
metals in an eon g flan 
The chlorid, bromid, iodid. ind fluorid of the same metal, Peet in an 

ince "ie ier whi on appear with the chlorids belong to spectra 
which characterize these salts when volatilized in a chloridizing flame, it 

: e bromi 

would give in flames shies fs not act upon them. Hence it follows 
that if it were possible to make with these salts —— similar to 

elemen those made thd the ‘chlorids, - should have 

barium for instance, five differen 

Diacon considers 
ra. oo 

the nee te sf the ahaa element i aa 

: 
: 

q 
sg 

: 

; 
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P hysique, t. vi, 4th series, p. 5 WwW. G@. 
2. On hydrorylamine.—Lossen has succeeded in replacing an atom 

med drogen in ammonia by an atom of peroxyd of hydrogen or hydroxyl. 
@ ne 

id of 

short time, but not much hydrogen is evolved. When the action is over 

evaporation ; larg antities of salammoniac first crystallize out, and 

afterward the chlorhydrate of hydroxylamine, which is very easily soluble 
in water, is may be completely separated from salammoniac by dis- 

NHO,+6H=NH,0+2H,0. 
The chlorhydrate of hydroxylamine crystallizes from a hot saturated solu- 
ton in aleohol in needles or in broad leaves; its formula is NH,@. HCl. 

@ sulphate has the formula 2NH,@.H,S@,. The nitrate could not 
,odtained crystallized; the oxalate crystallizes in beautiful prisms 

Which have the formula 2NH,0.€,H,©,. It is not yet decided 
Whether hydroxylamine can be prepared pure in the isolated state. 
When a concentrated solution of a salt of this base is treated with 
caustic potash, nitrogen is given off rapidly and ammonia is formed. 

The decomposition may be represented by the equation 

3NH,O0=NH,+2N-+3H,9. 
Tn dilute solutions the decomposition takes place gradually. When 
sulphate of hydroxylamine is precipitated by baryta water a more stable 

a » e- 

ition ; by distillation a part of the hydroxylamine $ over 
the vapor of water. When oe of be: Each asepair is 

with oxy. sopper a slow evolution of gas takes place, and in 
re - che neat de cted.— Monatsber. der Berliner 

S. 859, July, 1865. Quoted in Chemisches Central Blatt. No. 
970. <7 : ahora 3. On a new sulphid of Carbon.—Léw has described a new sulphid of 

well corked bottle the temperature of the ‘mixture 

rte is sermitats at after repeated addition of the 
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ee heat is no longer evolved. If the mixture be then thrown into 
ood-red solution is formed, which, after filtering, contains much 

iecensy : by passing sulphuretted hydrogen for some time into the 

i removed. The d 

23 

} Pa boo J @ a. 5 =I 
oS 
an & 
= co oO oO oe 2 ed os a 2 

= a": » & Q, a =z ay a oO rs) = wm S =] co mn ee = = 5 
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20 

gen. On cooling it becomes brittle, and then yields a violet-brown 
glistening powder which may be — by solution in bisulphid of car- 
bon, filtration and evaporation. The ne sulphid is but slightly soluble 

in alcohol and ether, but is readily aren in bisulphid of carbon with & 
red color. It dissolves in the pure alkalies, as well as their carbonates 

with partial ——— but appears to be taken up by alkaline sul- 
phids without alteration, Concentrated sulphuric acid dissolves it with 
a red color and ae precipitates it from this solution, Nitric acid of 

1:5 attacks it violently and appears to form a new acid. Heated in 4 

closed tube to 100° the new sulphid melts to a tough resin and remains 
in this state after the roaster rises to 150°. Sulphuretted sp 
is then given off. At 200° an amorphous je soci reg, Fo ubli 
further heating anre vikcednans earbon remai Analysis gave | ‘ee 

the new body the formula Cc, S,H. The thor! expla its formation 

by the following equations 

L 2C,$ 4 Natig—2Na0, S,-NaS . Hg8. 
IL. 2NaC 28,-+NaS. HgS+HS=2NaC,S,-+-NaS.HS-+HgS. , 

Ill. 2NaC,S,-+-NaS. a aeeornimnan 

Tl. MINERALOGY AND GEOLOGY. 

1. Recent developments with regard to the Geology of California made by 

he Survey under the direction of Prof. J. D. Wurryey, roe Geologist. 

Remond haa traced the belt of Jurassic rocks, first discovered ou the 
_ Mariposa Estate, as far as the Stanislaus River, ties fossils at several 

localities, the Ancella Erringtoni being the most me 7 although 
pecies of other genera have iond ha probable 3 

that we Shall be able to follow this belt sg ee the Sierra 

t 
( : ; ; 
aa San Franciseo, Jan. 19, 1866 Pacing t abe past summer, Mr. 

] 
] 

‘The results of ~ work in Mica. i during the nt Sa two 

years are quite interestin - will be ; Asy x a es wil pen ee i pad oJ a 

3, may be aaa 
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discovery of plants in connection with the valuable beds of anthracite in 
Sonora. These plants have been examined by Dr. Newberry and are re- 
ferred by him to the Triassic epoch. 
Tam pained to have to add that the state of Mr. Remond’s health has 

the printer. It will form the beginning of volume II of the Paleon- 
tology of California. The plates, thirteen in number, will also be en- 

faved as soon as possible, having all drawn. A considerable 

@ region east of the Sierra. : 
Upper Trias in Nevada mes more and more evident, and it is indeed 

. Nevada have added considerably to our knowledge of the geology of ‘intel : 

_ The statement made in the newspapers and copied into the Journal of Science, that Mr. R. H. Stretch had been appointed State Geologist of 
Nevada, is not correct. The requirements of the Legislature Sake ee, 

* 



254 Scientific Intelligence. 

vey of the State should be made in eight months on an appropriation of 
$6000, was so _ ifestly absurd, that the governor declined to make 
any appointme 

As soon as “ce Legislature has acted in reference to the continuance 
of the Survey, I shall take pleasure in communicating our plans for the 
prosecution of the work during the coming season. 

2. On Native Lead from the Northwest shore of Lake Superior ; by 
Prof. E. J. CaapMan, of Toronto As. a natural product, lead is tal 

tic n t 
namely : Bat vein, traversing limestone (of oa geological 
age), near _notohianienre in the Province of Vera ruz, in Central Mex- 

ico. The specimen, from the locality now under consideration, was 0 
tained by Mr. McIntyre, of Fort William, at a spot near the celebrated 
Dog Lake of the Kaministiquia. The lead occurs in this specimen—the 
only one, I believe, discovered—in the form of a small string in white 
semi-opaque quartz. The quartz, which constitutes a narrow vein, does 

not appear to contain the slightest speck of galena, or of any other sub- 
shinies except a small quantity of specular iron ore; and the unaliered 
appearance of the latter is such as to preclude the supposition of the lead 
having been derived from galena, or other lead compound, by artificial 
heat. Before coming to my hands, the specimen had been examined by 
Mr. T. W. Herrick, whose extensive surveys and explorations in this re- 
gion are so well known, and by him it was looked upon as metallic lead. 
_ mecreyta fully confirm. this determination. The lead, when eh 

ts the ordin 

quantity at ste nau the larger shelioa of the lead having been used up 
before the specimen came into my ion. Tested by the blowpipey. 

tint to the dasktchaiiied and forming a yellow ring of oxyd on the char- 
coal, ti fused pre perfectly malleable, On the cupel, it becomes 

ized and a 7 

lena ig its. actly. and by pines no mE ag tion with carbonate 

of soda e the blowpipe. From bismuth, also, it is distinguished by 
pee a malleability, as well as by the blue color which it imparts to 
outer border of the blowpi pe flame, As a further test, it may be stated 
that a small cutting, placed in a solution of bismuth i in nitric acid, ey 

_ localities ia which the metal has been ee ne latter is | a — gold. The quarts, in which the Lake Su 

Ma akwmiirwenine be an described, of the gold-bear 
of Cali eat aes sibrona diese saa lal i 
of calenee pease above that of the Huronian strata, os 

ie fas, gee es peat a : is : ear Oe ‘6 : 

GES te Ws See fo PO ges a eae cea eel ee RS meeps Cae 
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in a measure identical with the horizon of the gold-bearing rocks from 
which the auriferous deposits of Eastern Canada have been derived. No 
gold has hitherto been met with, however, in the sands of the Kaminis- 
tiquia or other streams of Thunder Bay— Canadian Journal for Nov., 
1865. 

3. Notes on Wisconsin Drift ; by J.S. Buiss. (Communication, dated 
Door Creek, Dec. 4, 1864.)—Recently I took occasion to examine in Low- 

e 
drift movement. One was rough, for instance, on one side of the more 

of low land, is only covered by perhz ve or six feet of recent deposits, 
and where this is left bare, owing to the denuding action of the rains, is 

once the summit of quite a high elevation, and which must have been 
acted upon similar to the high hills and mountains of New En 

There is still another fact which I will mention. recent visit to 

nent feature. Small pieces of copper-bearing stone, like that of Lake 
Superior, is also found there. It appears, therefore, that small boulders 
found far down beneath the bed of Lake Michigan bear the same marks 

but has never been surveyed, so that its shape and size 
| wee ok. ® 

the angle where the narrow part of the lake opens out to the west 
mountain, which comes down with a precipitous et the 

est side, and to the southeast, volcanic materials and rocks oc- 
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cupy the surface, as is well seen in a crater-like depression on the south- 
west side of the narrow arm of the lake, called “ Thurston’s Lake,” which 
is partly covered by water, and surrounded on all sides by ri cliffs of 
volcanic rocks, appearing as if it might have been one of the vents from 
which the er uptive matter, obsidian, ashes and pumice, so abadaale in 

this region, were ejecte d. On the eastern side of the narrow arm of 

ting strongly a cross-fracture in this region, through which the voleanic 
agencies have made themselves SE te and which probably connects 
on the southwest with the Gey ers, thus forming a line of volcanic action 

sea if not quite across the 
ng the evidences of the Sects working of volcanic forces in this 

region, other’ is nothing more interesting and remarkable than the so- 

ealled “ Borax Lake” and its vicinity. This lake occupies a depression 
on the east side of the narrow arm of Clear Lake, from which it is sepa- 

rated by a low ridge of volcanic materials, lying loosely eo together, 
and consisting of scorize, obsidian, and pumice: The Borax Lake is of 

variable dimensions, according to the season of the year nee aha com 
ative dryness of the season. When examined (doo tet ai the 

its present level in that direction for nearly a mile. The lake is aa to 
ave been entirely dry during the summer before the great ral 

1861-62. In 1863 the water was about three feet deep. 
_ The existence of this Jake was first made known to the world by Dr. 
J. A. Veatch, who examined it in September, 1856, and detected the 
pi one orax in its waters; but it was not until some months 

_— have caused explora: rations to be made, bs ave had the w aters care- 

arge sc 
"Bh. ae eoliened fi the — Lake, in September, 1863, 48 
analyzed by G. E, Moore, contained 2401-56 grains of solid matter t0 
the pitlon of which about one-half was common salt, one-quarter cat 
bonate of soda, and the remainder chiefly borate of soda, there bein, 
281-48 grains of the anhydrous biborate, equal to 535-08 of crystalli 
borax to the gallon. ‘Traces of iodids and bromids were also d ‘ 

from the interior of a coffer-dam sunk in the 

lpi 

te OS ees 
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any notable quantity in the water, has in process of time crystallized 
out to a considerable extent, and now exists in the bottom of the lake 
in the form of distinct crystals, which are of all sizes, from microscopic 
dimensions up to two or three inches across. These crystals form a 
layer Immediately under the water, intermixed with blue mud, of vary- 
Ing thickness ; as observed in the coffer-dam sunk in 1863, the layer of 

it will be made available, It is the largest deposit which we have seen 
in the State, covering several acres of ground; but to ascertain its value 
and determine the quantity of pure sulphur it contains, it would have to 
be dug into at various points. 
Near the sulphur bank, just at the edge of the lake, is a hot spring, of 

which the outlet is, even at low water, partly beneath the lake, so that 

. E Qu = Ss = - os ° ra ® =) ° = om ot > o n = ta} 3 = =] = o GQ = = ae ° a E- a wn 3 wR 

was the estimated yield anything like as great as he made it, namely, 
three hundred gallons per minute. . 
The water of this spring, as analyzed by Mr. Moore, is found to be of 

@ remarkable character ; his analysis is subjoined. 
: Grains in one gallon. — 

Chlorid of potassium, ites ee; 
Chlorid of ee ; gh cones on aveen 8462 
Todid of magnesium, .....-+-+++ seerererestett + 
Bromid of magnesium, : Coane cous 2 

aseeeaw eee % Bicarbonate of soda, ......2.++++ ie 
Ax. Jour. Sc1.—SzcoxD Vor. XLI, No. 122.—Mancn, 1866. 

33 
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Picnshenet of ammonia, 107-76 
Bibo of soda, 103-29 

Sulphate of lime, trace. 
1°26 

Carbonic adie (Sree), es ie vi aes, a ees es ee 36°37 
Silicic acid, nee 8°23 
Matters oie at a red heat, 65°77 

484-35 

In this table the constituents are necessarily anvengy as anhydrous 
salts; the biborate of soda, however, contains about 47 per cent of 

of the eae eds aters of i oateny, this ammoniacal salt may be 
scented and made available for economical purposes. This Jocality is, 
worthy of a most careful examination to ascertain how considerable 4 
flow of water can be depended on. Fay a Prof. J. D. Whitney's Geo- 
a a of Varennes vol. i, p. 96. 

Additional note—The San Francisco papers received last Saturday 
state, in ee to — California borax: During the year they have sup- 

plied the local demand of thirty to forty tons and shipped two hundred 
tous to New York. The borax is collected from the mud at the bottom 
of the lake, during the dry season, t he yield last season averaging about 
two and a half tons per day. e “crude borax ” thus obtained is “so 
pure that, the Mint and assayers of eon city use the crude article in pref 
érence to she: refined brought from a ose *_ Weekly Bulletin, Jan, 13th. 

ic Marsupials of Victoria, Australia.—A very interesting 

pidiicn to aK National Museum fo of Melbourne, has recently 
been made through the kind offices of Dr. Greeves, who has on former 
occasions ae peng the museum with el bones. The presen nt 

: and ce 
1e anicnnle of Feat in Victoria and of tome the national collec- 

; ent 
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related in savage disposition and general structure to the Tasmanian spe- 
cies above referred to, but about a third larger than the largest living 
lion.— Reader, Oct. 28, from the Melbourne Argus. 

6. On Phosphatic Deposits recently discovered in North Wales ; by 
Dr. Aue. Vortcxer.—An extensive mine, containing several phosphatic 
minerals, was accidentally discovered early last year by Mr. Hope Jones, 

ilst he was searching for other minerals in the 
_ Reighborhood of Cwmgynen, about sixteen miles from Oswestry. Mr, 
Hope Jones found the phosphatic mine to be continuous for more than 
a mile, and to come within twelve feet of the surface. It is not far from 
the clay slate and lead-bearing district of Llangrynag. The strata (slaty 
shale) ‘contain several beds of contemporaneous feldspathic ash and 
Scorie, and the usual fossils of the Llandeilo series are found, but not in 

mb i 

etic). 
_4 true vein, or fissure containing vein deposit, partially metallic, di- 

Vides two phosphatic deposits. One of them i y 
di 

lime than the first-mentioned deposit. In specimens taken at a depth of 

many hundred thousand, if not millions, of tons of valuable phosphatic 
oe The discovery of this extensive mine in England appears to 

0 
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Symonds contended that it applies also to South Wales, almost the whole 
of which he believes to have been submerged during this glacial marine 

riod. Accompanied by his friend, the Rev. Jas. Hughes, he b 
crossed the hill of Craig Turch this summer, where the river Cothi rises, 

which must have been dropped into them by floating ice. — The author 

thinks some of the more elevated mountain platform drifts of South 

Wales must be attributed to the same origin—viz., a glacial marine 
rigin. 
But, while believing that there are unmistakable proofs throughout 

Siluria of long perigd : 
proved by the position of marine boulder-bearing drifts at different eleva- 

tions, the author maintained that the effects of land-ice and snow im 
transporting great masses of local rocks to long distances had not been 

sufficiently observed. He always suspected the ice-raft or iceberg theory 

action of any kind, and, though belonging to rocks in situ in the district, nate Ree arses ; ie: 

while as regards the erratics borne by icebergs they are mingled and 
erogeneous. On many hills in Wales jee dieins boulders of entirely 

ill si i : i ) loeal origin studding hill sides 0 ks to which they de 
not belong, but they have a local distribution, and have been de 

a local eenter. He also that in numerous instances 
e. case 

Forest, where masses of millstone grit and mountain limestone are found 
on one side of the fe eh can be found on the hills across 

to aday to the rocks im sita on the hills, and did not sou 
times depart from one direction and strand large masses somewhere out 
of the line of the existing valleys and the lines of the hill slopes. The 
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ditions commenced. The section at Pull Court, epened up by the funds 
of the Malvern Field Club, he thought contained subfossil marine shells. 
These evidences broke down under the investigations of Mr. Gwynn 
Jeffreys, The specimens were all worn secondary fossils; so whether 
those high-level drifts were marine or freshwater remains yet to be 
proved.— bid, 

8. The Buckler-head Fish.—Mr. Ray Lanxester, of Downing Col- 
lege, Cambridge, read a paper “On the British Species of Cephalaspis 

Powrie, the laird of Reswollie, Forfarshire. From these specimens he 
Was able to determine that there were only four British species of Ceph- 

; C. Asterolepis, of Dr. Harley, a well-marked form, found 

in the cornstones; and C. Salweyi, of Egerton, also very well charac- 

—Abid. 

luted plate, filling a large part of the cavity of the body. At that time 
I showed sevens - a esate to Prof. Agassiz, who informed me 

peniagonus, and afterwards in tinoerinus long Act. 

erodus, Act, Verneuilz, in a species of the type of Act. umbrosus, 

Several of the specimens, and this is apparently true of all tino- 

meu, presents a very clo : 
Ih Actinocrinus longirostris this organ is proportionately very large, t 
sides straighter and less curved, and very wide at the top—Proc, B.S. 
NH, x, 33, ‘haw ips ete 

« 
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10. Researches in the Lingula Flags in South Wales ; a joint report 
Mr. H. Hicks and Mr. J. W. Sarter.—The results of these researches 

have led to the discovery of an entirely new British formation, and the 
authors propose a new term for the group. The district of St. David's 
Was anciently called “Minevia,” and hence, following the example of 
the best geologists—viz., first to ascertain the position, then the fossil 
contents of a group, and then to name it—the authors propose the te 
“Minevian” for the lowest division of the “ Lingula flags.” Mr. Hicks 
described five sections north and south of St. David’s—the coast afford- 

sections show a passage from this group into the Ffestiniog group of 
Professor Sedgwick, which forms the main mass of the “ Lingula flags 

group and the Llandeilo flags of the sections has shown foss 
traces after a lon persevering search. But the section at Porth 

aw is not only the typical one, but contains all the principal fossil 

iopod and 
ent kinds. All of them are distinct not only as to species, but — 

tell the true horizon of the gold-bearing rocks of Wales 
tify accurately the oldest fossil-bearing strata of Bohemia and Sweden 

created, as these last were long anterior to the very earliest of the fishes. 
With regard to the distribution of the fossils themselves, the lo 
which actually lie among the uppermost coarse beds of the Cambrian 
grits, only distinguished from them by the want of purple color, contait 
a species of Paradorides (P. Aurora), with which are associated 80 
minute Trilobites, Agnosius, Microdiscus, &c. Farther up we have Par- adowides again, but of a distinct species and larger, The mass < 



Botany and Zoology. 263 

well-known P. Davidis. Seseieias of each of ae were exhibited on 
the reporters’ table. Mr. Hicks described beds of contemporaneous trap, 
such as had been maseee noticed his colleague, but also showed 

_ their nee and direction; and he aults of the region were touched 

soot cathedral is now being restored, and as there is an excellent 
bathing strand close by, it is likely that this sist corner of the island 
will attract both geologists and non-scientific visitors. The time allotted 
to the authors was so short,-and the President’s mandate so urgent, that 
Searcely even the general facts of the — could be touched 
upon n.— Proc, Brit. Assoc., Reader, Nov. 

lil, BOTANY AND ZOOLOGY. 

1, Botanical Sait for 1864 and 1865.—Following a chronologi- 
cal order we e first to mention a botanist whose decease, although oc- 
seeing in the es 1862, has only recently been known to ‘the world of 
science 

a Christian Friederich Lessing,—the author, in 1832, of the classical 
lompositarum, in honor of whom and his celebrated 

ische aoe took en in the Year 1862, at pea, a village on 
weston sei, between Tomk ai 
Viola ~— rezaninow, one of, the oldest Russian botanists, author of 
y Wtanical papers, and of a Mlora Baicalensi-Dahurica, died at 

Charkow in hou ry, 1864. He had suffered, during the last years of 
his life, by a _ from a ladder in his herbarium. Several ee ago his 

large rium was made over to ee be of Charkow 
n Criiger, at the age of 45, died Feb. 28, 1864, in San Fei 

Botanische Zeitung upon ve e ana dm ee and he 
had taken up the a of - fertilization of Orchids by the aid of in- 

ct on which much was to be ex ie ted from his aay and 

on Catasetum, oped, 

shed, after his death, i in the 31st No. of ‘the Journal of the Li 
&c., communicated to Mr, Daiwin, wa was 

. 

¥ 

_ Francis William J anghuhn,a botanist who in former years roade- con- 
» collections in the Dutch East Ind d who “he ndi ae to Java 

W years ta ke charge of a government garden, died at Lembang, 

on the oath of April 1864, aged 52 years. 
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Ludolf Christian Treviranus, Professor of Botany in Bonn University, 
the Nestor of botanical professors, and one of the very oldest botanists in 
Germany, died at Poppelsdorf, May 6, 1864. His age is not mentioned. 
But the earliest of his numerous works recorded by Pritzel (the best of 4 
which are physiological) was published in the year 1806. The latest of ? 
dl extent was his elaboration of the genus Carex for Ledebour’s Flora 

i ca. 
Dr. Hermann Schacht, a distinguished vegetable anatomist and physi- 

ologist, and author of several well known works, formerly an assistant of 

Schleiden at Jena, was appointed to the chair at Bonn vacated by the 
eath of Treviranus. is health, however, had of late years been mu: 

impaired ; and he had barely entered upon the duties of his honorable 
position when, on the 20th of August, 1864, he died, at Poppelsdorf, at 
the age of 50. 

Adolf Scheele, pastor at Heersum, near Hildesheim, author of several 

papers in the Linnza, died Sept. 7, 1864, in the 57th year of his age 
He appears to have been a botanist of considerable merit; which, how- 
ever, was not greatly shown in his contributions to the Flora of Texas, 

u ase 
by his friend Prof. Romer, who placed them in his hands. 

Johannes Wilhelm Sturm, a name distinguished in German botany for 

have already appeared in this Journal. oe 
ir Robert Hermann Schomburgk, who did much for botany 1n his ex- 

ploration of British Guiana about 30 years ago, and by whose agency 

Dr. Hi 
Schénbrunn, died there on the Sth of February, 1865, at the age 
years. Although he had written upon Ferns and other departments 

at 

ournal. : = 
_ Sir Joseph Paxton, whose decease, on the 5th of June last, in the 62nd = 

year of his age, has already been recorded in this Journal (xl, p- 140), 

ry stal Palace in Hyde Park, he removed to 
os 1 ae nS he PANS vee ae 

— Ce ee 
. 

niet 
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Sir John Richardson, the well-known Arctic esse zoologist an 
botanist, died on the sth of June last, in the 78th year of his age. He 

Hu rr Cuming, the renowned collector in natural history, especially of 
shel and whose botanical eprEe in Chili, the Pacific Islands, we 
Philippines, &e.,—distributed i in sets fifteen or twent y years ago, w 
e rie eile in banana Se on the 10th of August last, at the an 

‘ol 
Thom . PB ridg ell 

cal ilicccas in Chili, Bolivia and Peru, ara more than ing 

_ ago, but who has for the past Meson or ten years résidied in Califor- 

n th as 
12th ¢ of ent ak at the age of 30 years. A biog sernn mv of 
this eminent botanist forms the leading article of the present volume. 
We are informed that the — of the throat of which he died was 
not diphtheria, as we had stated 

John Lindley, one of ci most renowned botanists of the age, died at 
his residence near ag es on the ” os November last, at the age of 66 
years, A few lines of our Janua mber contained an ee 
of this sad hick ne 6, foot-note), i an incidental expression of o 
Sense of the services he has rendered to science. Weadd some Sasarepte 
ical details, compiled from the excellent notice which appeared in the Gar- 
deners’ Chronicle, the paper which Dr. Lindley? established and edited 

for a quarter of a century. 
He was born at Catton, near Norwich, where his father was a n 

Man, on the 5th of February, 1799; and was a. at the Newel 

Gramma ar School, as was_his friend pe earliest scientific’ acquaintance, 
= hon Hooker. It was at the house of the eo soon _ his re- 

Moval to Halesworth, that young Lindley began his career of a : ip 
a Hepp Richard's Analyse du Fruit, which wa published in 18 1819. 

ready to have devoted himself to bota: 

ich f Philosophy from the Univ of Ms -m ap Berek a dad Doctor 9: Pp aay 

Ax. Jour. Scr.—Secoxp Santis, Vor. XLI, No. 122 —Maxcu, 1866. 

34 
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lege from 1829 to 1861, givin 

ae. ieee fi tee | Se 

plants, upon which he became th paramount authority, His Introduce sen a which ran through four editions, his Outlines of the First -Tinerples of botany, at length expanded in i : and his School Bae rom ada 9, oom ae works which = have done much more for botanical j i English language. By his Flora tudente & good botanical account of all the more important plants used in medi- cine. By his Theory of Horticulture, explaining the principal operations 
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lars, is still unrivalled and is probably “that by which his name will be 
t known to posterity.” Physiologist, morphologist, and systematist, 

he displayed equal genius in all these departments of the science, but he 
Worked too rapidly to do himself full justice in any of them. “ His power 
of work was, indeed astonishing; whatever he undertook (and his under- 

m which he took charge of the whole colonial department, fatally injured 
his bodily and mental powers, and cut short his scientific career. He w 

declares that “he was hot in temper and impatient of opposition,” he no 
less sd adds that, “on the other hand, 

the most generous of dispositions.” He seemed as incapable of 
cherishing a resentment, as of repressing the expression of indignation 
for what he thought wrong; and if at times he made enemies, he was 
Most sure in time to convert his enemies into friends. ; eyes 
Dr. John Leonard Riddell, the only American botanist of this list, 

: civil service, After the capitulation at Alexandria he returned to Paris, — 

» 
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A. E. # bois by A 
-Verritt.—In consequence of the hi price of alcohol, a series of && 

3 Sst hi undertaken — by me last Foes with the view of “ing 
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in Ace eet ae 

studied medicine, became an army surgeon, remained in the service until 
1830; and then, indulging a long-cherished fondness for Botany, he 

began th the career as a Cryptogamist j in which he has been so ee and 
eminen .@, 

on the Trees and Shrubs of the Ancients ; being the — 

stance of fink Lectures delivered before the Ui — of Oxford, 
by C. Dauseny, M.D., F.R.S., Professor of any and Rural Eocnoury 

in the University of Oxford. Oxford and tate 1865, 152 pp., 8v0.— 
An interesting little volume, ies with considerable research and 
good judgment what is known or may be reasonably conjectured in the 
way of identifying the principal te and shrubs mentioned by Gree 

n authors, or described by Theophrastus, Dioscorides, Pliny, 
&e. As to these primitive naturalists, Dr. Daubeny well remarks that, 

iy) Mo oreover, unavoidable i ignorance has often been turned into con- 
eas by the mis-appropriation of classical names of plants by modern 
botanists, and the adoption of these without enquiry by lexicographers 

At the close of the fourth lecture Prof. Daubeny alludes to, and recapitu- 
lates the points of, a paper — he read to the British Association at 
Bath, in 1864, in ‘which he suggests ts that, irrespective of changed condi- 

indeed, by favorable, and abridged by unfavorable meet, —— 4 

ut in no case can tran — certain definite limits.” This asbeen 
propesuded more ene once before, and under sieostesedings nome a 
certain probability. But the external influences to which every species 

; my and the irrepressible struggle among them will probably si 
ciently account for the observed facts. 

atalogue of the Trees and Shrubs indigenous in Greece a nd Italy, 

a story which we |at the time in this oto 
thinking it hardly worth the while to give so much attention. 4+ & 
_ 8. New Fluid for preserving Natural His 

tai for it in reserving the soft parts of animals. 
various solutions: and liquids tested were nearly all eet have ever Fpeen 
recommended, besides aay new ones. Chlorid of , carbolic acid, 

¢ 
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Biycerine, chlorid of calcium, acetate of alumina, arsenious acid, Goad- 
y's solutions, and various combinations of these and other preparations 

5 s t 
highly satisfactory in all respects when properly used. By their use the 
larvae and recent pups of the tomato-worm were preserved and still re- 

id 

vantage is the extreme simplicity and cheapness of the solution, 
To use this fluid I prepare first the following stock solution, which 

may be kept in wooden barrels, or casks, and labeled: 

Soxvrron A. I. 
BOCK AMG 5 ge 40 oz. 
Nitre (nitrate of potassa), . = « . +.» 40% 
Soft water, . ‘ 7 ‘ 1 gal. 

This is the final solution in which all invertebrate animals must be 
Preserved. A solution with double the amount of water may be kept if 
ales and called A. IJ. Another with three gallons of water will be 

arily employed, and is designed to preserve the object while ; 

Soft water, . : 

Oita BAe ee lq 
Arseniate of potassa, - ‘ ‘ . pA OMK err #f 

_ Another solution with double the amount of water may be made if de- 
Sired, and called solution B. IT. apis 3 . 
-_ To preserve animals with these solutions they are, if insects or marine 
invertebrates, ordinarily placed first in solution B.I, but if the weather 
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be cool it would be better in many cases to employ first B.II, and in 
the case of all marine animals washing first in fresh water is desirable, 
though not essential. If the specimens rise to the surface they should 
be kept under by mechanical means. After remaining for several hours, 
or a day, varying according to its size and the weather, in the B.L solu- 
tion it may be transferred to A. II, and then successively to A. II, and 

of their highly poisonous nature, a fourth dilution of solution A.I, cor- 
responding in strength with B.I, but without the arseniate of potassa, may be substituted, and in many cases will do nearly as well, if the ee oer " 

. . care- 

fally watched and transferred to the stronger solutions as soon as possl- 
ble, so as to avoid incipient decomposition while in the first fluids. 

66. eke 

Witttam Srimpson. 55 pp. 8vo. 1865: wi 2 From t 
Smithsonian Miscellaneous Goll i oe 
the anatomy of the Hydrobiine, owing to their diminutive size, bas, with few exceptions, caused con hologists to classify them merely from 
the form and other characters of the shell, and such parts of the animal as 

entertaine 
ferring a part of them to the genus Paludina, o rs to Melania, 

: a, wc. while other authors have mor perly proposed for the reception of certain types, the genera Amnicolat Pomatiy age Boe 

Wis no BT a Re eR) ke gee oR ey eer ce ES 

ean be seen protruded when in motion. Hence, rather widely different 
rtamed in regard to their generic relations, some re 
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togyrus, &c. Even those who have admitted these new genera, however, 
still differed in regard to their family affinities, some placing certain of 
them in the Melaniide, others in the Rissoide, Viviparide, Littorinide, 
&e., while still other conchologists proposed to establish for their recep- 
tion a new family, Amnicolide. 

After a thorough and searching pba aan of the whole subject, 
eeecsarly of the structure of the softer parts and the dentition of 
any. of these types, Dr. Stimpson arrives at the conclusion that th 

litle snails all belong to zy Rissoide, to which they had in part been 
relerred by H. & A. Adams; though he also includes in the family the 
genera Lithoglyphus and Pateilencinn, (referred by those authors to the 
Littorinide), as well as several new genera he finds it necessary to estab- 
lish. He likewise suggests that Pyrgula, Tricula, Cecina, and Blan- 
fordidia probably belong to this group; while he excludes from it the 
genus Barleea, which had been included by H. & A. Adams. 

fter thus eliminating the extraneous genera, and including others 

ROG previously known to belong to this family, he gives a full and clear 
dia lagnosis of the group, by which it can rez idily be distinguished from 
the families Littorinide, Viviparide, Truncatellide, Melaniide and 
evade: with which it is more or less nearly allied, or has in part 

been confounded. He then defines the aphapeda six sub-families, into 
which the pi is found to be naturally divisible: 
ry Py ihiniine, including Bythinia Gray. 

Rissoinine, including Ressoina D’Orb. 
: Rissoine, including Rissoa Frem., Cingula Flem., beer Risso, and 

Onobia, Setia, Ceratia and Fenella H. & A. Adam 
4, Skeneine, including Skenea Flem. 
5. Hydrobiine, including Hydrobia Hartm., Littorinella Braun., Amni- rt : 

Tricula Benson, Pyrgula Christ. & Jan, Paludestrina D’Orb., 
Tryonia Stm., Potamopyrgus Stm., Lithoglyphus Muhlfeldt, Flumi- 

nicola Stim. Gillia Stim., Somatogyras Gill, and Cochliopa Stim. 
6. Pematiopin, including Pomatiopsis, Tryon. 

@ memoir is mainly devoted to the subfamilies Hydrobune ae 
Pomatiopsine. Of the genera belonging to the former, extended de- 
scriptions, and excellent outline cuts illustrating the shell, animal, deth 

tion, &e., are given of the typical species of Amnicola, Bythinella, and 
the new genus teens Similar lldatratione, and a escrip- 

seed gy given of the type (Amnicola lapidaria Say,) upon which the 
atop and the subfamil Pema sing, W u 

Sthee: rage he gives an extended — of the retail Ivins . 
th accurate diagnoses of each s 

a 
biine, wi 
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ences, hart ha Ha citations of types, &e. Of rears este. the following 
are new: Zryonia Stim., founded upon a new species, 7. clathrata 
aie extine ‘ from the Colorado Desett; Potahdpyitied Stim., ioe ag: 

ora tei to cane to them, but leaves that to be done by others who 

may have an opportunity to study thoroughly “theie softer parts, denti- 
tion, &., Seal determine whether or not they really possess all the char- 
acters of the newly founded groups. 
_ Another commendable feature in this memoir is, that the author has 

the new genera very naturalist must be aware that much of the con- 

fusion in the nomenclature of natural history has arisenefrom the neglect 

of this simple rule in the subdivisions of the group which may after- 
wards take place, some retaining the original name for one > group of the 

ies, and others for others, with no chance for agre Many, 
sateen the maiority, say that, in such cases, the old name "should always 

used for the group jndledige the first species, or in other words, that 
the first me mentioned or ee oma under the old name, should 
regarded as type. Others, however, insist that the original name 
should be dead for the tee nluding the majority of the species 

ribed, or included; wh others contend that the type most 

he 
the right to determine, arbitrarily which shall fetal the old name, and 
which shall receive new ones. Now all such confusion is avoided by 
ie stating which species is recognized as the type in founding a neW 

vie work undef review bears t throughout marks of great care and 
thoroughness. The Smithsonian Institution is doing a good work for she 
advancement of science in publishing the results of “such investigaio™ 

. On the method of flight of os Flying-fish ; by Horace Mass 
(a . letter to F. W. Putman).—I h sa Aina flying-fish to 
ay. They are very abundant, and ies you »may know all about 

them from persons more competent to see and describe than I, yet I ven- 
ture to send you a few notes o nip in my journal. I had s upposed 

at they must acquire some kotiederable momentum below the wee - th 
sea it, and for that — vere to see if the motion 

‘aa at motion ‘inisekietate oe 
course; but I also think their motion is kept up by the fins, and 

ed by them. ‘They do not ee 

' 

aay ee See: 
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water at a large angle, but otherwise; as near as I have been able 
Jndge about 5° or 6°, 

have come on board the other day, and to do that I should think must 
have risen at least eight or ten feet.—Proc. Boston Soc. NV. H., x, 21. 

6. Dodo.—On the 9th of January, Professor Owen read a paper be- 
fore the Zoological Society of London on the osteology of the Dodo 
(Didus ineptus, Linn.). The materials upon which Prof. Owen’s re- 
se 

nearly every part of the skeleton, Prof. Owen came to the conclusion that 
_ authorities had been correct in referring the Dodo to the Colum- 

he group, the variations presented, though considerable, being mainly 
such as might be referable to the adaptation of the Lodo to a terrestrial 

and different food and habits. —Athen., Jan. 20, 1866. 

Iv. ASTRONOMY. 

1. Observations of Shooting Stars on the nights of Nov. 12-14th, 
1865.—To the accounts given in the last number of this Journal, pp. 

Were kept constantly directed, during these hours 

ue heavens in the general direc 

are visible on every clear night. : 
shaped, and radiated from the sickle in the constellation Leo. On the 
Rext night only four of the 23 were “cigar” shaped. : aig 

rom a report in the Royal Astronomical Society — ae (2). In England.—F, in 

Aw. Jour. Sc1.—Seconp Szrres, Vou. XLI, No. 122. 

35 
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een (pp. 54-57), of a verbal communication to the Society by J. 

zones, color, and other particulars of 29 meteors, were roorded 
A.M. the same particulars of 70 additional were noted ; and by 55 4. * 
the positions, &c. of nearly 280 meteors had been sesia Before this ‘ 
time we knew that we had abundance of observations to determine the : 

8, 

number was simply counted. The result was that at this time the mete 

ors of the first class were appearing at the rate of 250 per r hour. Now 

for — meteor observed, there were at the lowest estimation two or 
three whose positions were notrecorded ; so that at least 1000 meteors 
were visible during the hours of 1 to 5 o’clock. 

At the hour ’ 5 the moon was shining brightly, and many meteors 
were seen close to her 

Mr. Ale sande Herschel was umening at Hawkhurst till nearly 34 

A.M., and he n the positions and hs of 68 meteors, which he has 

laid down ona a dikes indicating ~ ae a well-marked, radiant 

int i 
P Many of of the iaesensrich meteors are laid down on this ee and 

Pet 
eB ee age 09 = ® “oF 34 a) = ~ bs ~ 5 n o ag 

2 & 

a z 
B85 3: 

os 2. 
fe 

is") o =] ee a ) cr =a & a0 3 as 

ing at this time; and apparently, as soon as the earth approaches this 
part of the Heavens: those bodies situated there become luminous. This 
adds another link to ee sciences of astrono: omy and meteorology. 

_ I think there is no soe eens that the meteors observed this night were those of the November period. At Greenwich, for more than twenty 

as it were, at vacancy, with perh: : ati nly as & eward. iis alo ily a 
pena ing the day, and therefore has not ‘not ion visible at. Geen ite 
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tions of shooting-stars did a few years ago, yet how well a patient an 
painstaking record of such phenomena has been repai 

ars that 
observed on that night by Mr. Herschel at Hawkhurst were simultane- 
ously observed by Prof. Adams at the Cambridge Observatory. The dis- 
tances from the earth, at the beginning and end of the apparitions of 
five of these doubly-observed meteors, were as follows:—75 miles and 54 
miles; 72 miles and 55 miles; 68 miles and 44 miles; 89 miles and 57 
miles; and 114 miles and 86 miles. 

e teors, but coul them. had seen the August meteors 

very regularly with no very great disproportion as to the numbers; but 
cannot say that I saw anything more 12th November than on 

In the morning, During the whole of the time that they were out, some- 

about an hour and a half, they saw nearly 120 meteors. oe 
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2. Meteorite Explosion near Charleston, S. C.—The inhabitants 7 
Charleston were much surprised by an ainusual phenomenon, that oce 
red at about half past eight last evening. The air at the time was ail 
and a slight shower was falling. Suddenly a vivid flash of light, consid- 
erably different in character ‘from ordinary lightning, everywhere pre- 
vailed ; and after an interval of about one minute came a very heavy 

an earthquake. Various conjectures of the cause were expressed ; some 
ne it to be lightning, others this agency; followed by the explosion 

f a powder magazine in one of the forts in the harbor, as the sound 
sensed to proceed from the southeast. On inquiry this morning, I Jeara 
from an intelligent gentleman, who, at the time, was standing upon one 
of the wharves, that the light was so dazzling that he involuntarily cov- 
ered his eyes with his hands, and was thereby prevented from observing 
whence it proceeded; but that the et — an interval of rather 
more than a minute, came from the so uoticed also that pe ex- 

plosion was followed for some eave ma cavalier rumbling so 

more monotonous than is usual in the reverberations = thunder. yon 

ored sentinel before the Roper’s Hospital deseribed it as a falling star, 
and pointed to the southern heavens as the region aus whence he saw 
it descend. Cc. U. 

— College, Queen street, — ee 10, 10ee 

NEA Rees SU ERE ence a QE Aaa Segre peex op Wie = Oana es 

ing the fall of the body to take place over the water. As affordi : 
some evidence ¢ eae tha nant of the light, Capt. B. mention 

e circumstan at the sentinel on deck, hearing something like the 
movement of a staal boat under the bow if the steamer, was led to 

the same moment, he discovered two men in a boat just making © of 
that direction, whereupon he leveled his piece, as if with the intention ‘ 

a 

“he pie in ti city has stated to me that the sky was much over 
cast at Bs time, so as to have concealed the path of the meteor. 2 

meteor at a ies r sath north, or init as west, of the city; from 
which it wou!d seem that its course was from NW. to SE 0. 0-& 
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3, On the Heat altained by the Moon under Solar Radiation ; by Mr. 
aP. Harrisoy.—On the assumption that the moon’s crust is constituted 
geologically like the earth different parts of her surface would not attain 

d of 
days, after being subjected to the most intense cold during the moon’ 

insufficient for an surplus heat to have been absorbed, even if the region 
had been favorable for storing radiant heat. A 
ter, on the other hand, the surface illuminated will have been heated 

¢ 1 i 

+a good absorber of heat. The heat of the moon at the last quarter 
might, on like grounds, be shown to be greater, or certainly not Jess, than 

corresponding region in the first quarter is rather more than fifteen 
One; the measure being the duration of solar radiation, without refer- 
ence to the surfaces on which it falls. 

Proc. Assoc, 
_ 4. Elements of ihe asteroid @)—The following elements are given by 

Dr. Peters for the asteroid @. _ : ; 

==334° 10/437, i=c11° 55/854, 
m—=321 4518 °7, gall 10 56 +1, 

Q=208 50 42 °4, ==818"16574, 
log. a= 0°4247769. 
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VY. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

the Manufacture of Cast Steel ; its Progress and Employment 
as @ substitute for Wrought Iron; by H. Besstmer.—This important 

paper, which will be printed im extenso in the annual volume, opened 

out at some length how the disadvantage of the old fixed converting ves- 

sel was remedied, and other improvements introduced. In 1839 the trade 
of Sheffield received an enormous impulse from the invention of Josiah 

tar or other carbonaceous sass into ror crucibles aivag with: the blis- 
ter he it would do as W wid be m he eaper than the carburet of 

patent, and so the good people of Sheffield, after many years of ie ee 
were allowed to use it without remuneration to the inventor. Man nganes 

ars i 

paper on the aubject estan tie 1856, led to great expectations 

iron, under the patent, were purchased by ironmasters to the extent of 
25,0004. in less than zh y-five wd from the reading of the Chelten- 

the imo oie 

ang Fe rece new, sit ite eid > the Mot a is new roe 
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expenditure of more than 10,0002. cess was again brought before 
® public, not the slightest interest was manifested by the trade. This 
48 discouraging, and one of tw became imperative ; either 

__ The paper proceé ig / Sagar ate 
of steel as a substitute for wrought iron. In no case, it was pointed out, 
was this change of material more im 
Ships, for in no instance were st: 

_-‘Bemer cast-steel ship-plates were then described, and their advantages 
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purposes, such as the manufacture of engine cranks, axles, tires of wheels, 
and even rails. The paper described successful experiments which had 

n made in the use of cast-steel for these purposes. The paper con- 
cluded by stating that cast-steel was now being used as a subetinte for 

iron to a great and rapidly increasing extent. There were now seventeen 
extensive Bessemer steel works in Great Britain, There were at present 
erected and in course of erection in England no less than sixty converting 

vessels, each capable of producing from three to ten tons at a single 

charge. When in regular operation, », those versels were capable o of pis 

mentioned. With the present means of production, therefore, a saving 

not less than 6,240,000/. per annum might be effected in Great Britain 

alone, even in the present infant state of the ee manufactare : 

In the discussion which followed, in reply to Mr. Bramwel I, 
mer said they had proof that they could produce malleable iron, “but at a 
the same time the bulk of iron ores were so impregnated with phospho- =~ 
rus and sulphur that it was extremely difficult. They, however, - =o 

i A 

er 
the furnace and the cast-steel ingots obtained. But from this should be 
deducted 5 per cent of impurities, and 5 per cent the usual waste of pig- 
iron in melting, so that only 24 pr. ct. of iron was wasted in the process. 

- Mr. Lloyd said, as a practical ironmaster, he could bear testimony to 
the value of Mr. Bessemer’s process. He had as it for three years, and 
had accomplished all that Mr. Bessemer had st 
— Fairbairn said there could be no doubt ate a great change would 

or later take place in the manufacture of iron. itherto the great 
dificat in the manufacture of steel had been the want of uniformity. 

Be Re re a oe ent ee RRS ORE SN ce Ec i = 

If Mr. er by his process could always secure uniformity in the 
quality of his manufacture, the probability was ~ steel would take the 
place wrought iron in _ large. Pe only on account of its 

brightness, but of its increased stren 
“Dr. Price stated that the parte wacom of es sr Kes was due in & measure to the fuel employed ; and as it has been proved by careful 

enact that all the phosphoric avid in the materials melted at English 

what was the maximum amount of phosphorus that might con- 
tain to bevavailable for conversion 2 his cn ee es bee 
— nine me ai 0 iron would suit for this purpose. 

r. Bessemer said, 0°1 pr. ¢ horus | abi t in the pigs Baa aan atic annem ere 
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Young Scammon, President; William E. Doggett, Vice-president ; 
George C. Walker, Secretary and Treasurer; and Robert Kennicott, 

useum. 

lusea, Echini, Corals, Plants, Fossils, Minerals, &c. ; and 
Report shows that the Library, though yet small, contains a number of 
valuable works on various departments of Science 

the Chicago Astronomical Observatory are facts that speak well for the 
intelligence of the citizens of Chicago. They have already shown us that 

they possess the energy, the capital, and the skill to build up a great and 

Rugland. "He then advanced eastward to the Ashira country, where he 
Am. Jour. Sct.—Seconp Smrizs, Vou. XLI, No. 122,—Marcu, 1866. 

36 
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. away all the articles which they carri led to 
join them in their flight and to part with many of the most valuable 
things whi ad in his ession, The 

with advantage. He lost also the whole. of a eg continue e 

* 



Miscellaneous Intelligence. 283 

tions he had made in the interior, and a fine series of photographs of 
the scenery and natives. He saved, however, his chronometers, which 
he himself carried, and his journals, with one set of his astromomical ob- 
Servations. He at once, therefore, retraced his steps westward, and 
immediately afterward made his way back to England.—Proc. Geograph. 

» Yan, d. 

in which Professor Van der Hoeven, Professor J. H. Bennett, Dr. Flem- 

Ing, Dr, Crisp, Dr. Anderson, Dr. Patterson, Messrs. Turner, Power, and 
others took part—Proe. Brit, Assoc., Reader, Sept. 30, 1865. aye 

5. Lllumination under terosco t the late soirée at University 
College, two forms of Mr. Smith’s (of the United States) illumination for 
paque objects under high microscopic powers were exhibi ne was 
Constructed by Messrs. Smith an k, of Cornhill, and the other by 

etween the end of the microscope tube and the objective. This is 
ery d at the side by an aperture opposite which a table lamp is placed; i, : 
within the box is a small silvered mirror, which receives the light from 

Whilst sufficient light is thrown down to illuminate the o 
Proceeding from the latter are not partially cut off. 

plied to the one-twelfth inch gave splendid results, and the makers 
lege that it may be used with one-twenty-fifth or one-fiftieth inch glasses 

with equal advantage.— Reader, Dee. 23. 

bject, the rays 
modification 

OBITUARY. x 

_ Lovett Reeve, the publisher, died on the 18th instant at his house 
In Henrietta ayenk gots thirteen months’ severe suffering, aged fifty-seven. 
Mr. Reeve was well known, not only as a publisher, but also as an author, 
his contributions to the natural history of the Mollusca being both nu- 
Merous and valuable. They are to be found in the volumes of the “ Pro- 
ceedings of the Linnean Society,” of which body Mr. Reeve was a fellow. 
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He was also the author of “The Conchologist’s Nomenclature,” pe 
“Conchologia Systematica,” 1841-3; “Conchologia meres: 1842-5 
and “Initiamenta Conchologia,” 1846. an eader ov. 2 

Prof. Forcnnamuer, of Denmark, distinguished in the depachiants of 

geology and mineralogy, and Secretary of the Academy of Sciences of 

Copenhagen, died in December las 

VI. MISCELLANEOUS BIBLIOGRAPHY. 

1. Mineral Oil. Prospectus of the Indian Creek and Jack's Knob 
(Cumberland and Clinion counties, Kentucky) Coal, Salt, Oil ete. Com- 

pany, with a Geological Report on the Lands ; by Dr. J. 8. Newpzrry. 
20 pp. 8vo. Cincinnati: 1866.—Dr. Newberry, as early as 1859, in a 
paper on the Rock Oils of Ohio, published in the Obio Agricultural Re- 
port for that year, gave an ee review of the subject of mineral oil, 

including views on its nature and origin. He pointed out the rocks in 

the United States affording it, referring the oil of Ohio to the Waverly 
sandstone as its principal repository, but to the Hamilton shales beneath 

as oprreek its original position, the same rock which he states ¢ affords the 
oil of 

In tbs Re eport whose title is above given he makes ober on the 
geological structure of the Cumberland Oil Region (Kentucky) from 
which we take the following facts. The “oil-belt’ seems to cover an area 

on the line of the great anticlinal axis ahiat runs parallel with the Ap- 
palachians, and separates the eastern and western coal-fields of Kentucky, 

bringing the older Silurian rocks over a large region in Kentucky and 

two hundred feet into the Lower Silurian Blue Limestone formation. 
There are here bituminous shaly strata overlaid by sheets of thin -bedded 

t limestone; and these are covered by 500 feet of shales of the 

Casey Cos., on upper Green sabhad through Adair and Russell, Cumber- 
Jand and Clinton C Cos. in Kent ucky, aod Overton and Jackson Cos. in 

‘Tennessee; and o is oD ocalities oil has been found ; 
but whether all parts will be productive in oll remains to be demonstra- 

n about Burksville, Cumberland Co, is one of the proved 
il- posed that the Obeys river region, in Overton 

will be oe Oto the north, in . : os,, the old salt 
wn as the — the Shanks and the Evans, are betes oil 

wel eon :t pie out this also as a bee a of producti 
. rvey of California. J. D, Wuiryey, sats Geolo- 

ist. Pasenviser, ¢ Volume II, Section I, Part I. Tertiary Inverte- 
te Fossils; by W. M. Cine: 38} o. February, 1866. Pub- 

lished by Authority of the State of Oofornia=- This fi first part | of the 
second volume of the Pa rarer tA just issued, contains description® of 
— new apne yg besides also of others before Lae 

ly deseri' or were not red. Th are a 
teal te tae Aceon aid and later Tertiary, no beds an ore 

- 

having been oe by Mr. Gabb as positively Eocene ——who observes, Libioueei that future a 
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‘Tesearches may modify much present conclusions, The plates are not yet 
quite ready for delivery. ‘There are on hand for description in the con- 
tinuation of the Paleontology, additional Tertiary species, besides fifty or 
more new Cretaceous, a few Jurassic and Triassic, some Vertebrate, and 
many Plants 

t, 1864. The strata of the region are Silurian, and have a striking re- 
semblance in fauna to the British Upper Silurian. The whole thickness, 
as estimated, is 870 feet, 

4, An Outline Geological Map of Tennessee, including portions of 
Mississippi, Alabama and Georgia ; by Nerson Sayier. Published by 
E. Mendenhall, Cincinnati, Obio, 1866. Price $2.00,—This map is 

he Geology treats of the Coal regions and formations of Ger any 
and the rest of Europe. It takes up, in order, the different positions of 

il coais co mencing with the Azoic beds, a e@ 

the Bavarian Obe and Schwarzwalde ; in Saar’ and Rhein- 
_ (contributed by von Rénne); of the vicinity of Aachen (by Dr. von 
échen); of Westphalia, and near Osnabriick in Hanover; the Silesian, 

continued jn Bohemia and Moravia (by Bergmeister Schiitze) ; the Brown 
coal of the Alps, in the Keuper and Lias; and of Austria, in the Creta- 
ceous and Tertiary ; the stone coal of Switzerland, Savoy, Italy, Portugal 
and Spain; of Belgium and France; of England and Scotland ; Sweden; 
Yenmark; Russia. Dr. Geinitz treats his subject in a masterly manner, 
it being a department in which he has long labored and with many ong: 
ial results and publications. Sections are given a 

rocks, and of the inte _: sere sm 8 oak aineace mas pa 

The 
or 
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prepared and engraved in a ses of great perfection and beauty. Some 
of the folded plates are six times the size of the quarto page. 

e 2nd os treating of ipa’ and economical subjects con- 
tected with coal, is soon to be issued at the price of 9 thalers. 

ume xl, at page 272. The volume will be welcomed by eologists, as it 
is an excellent — review of the progress a the science for the years 

mentioned, and the only one accessible to them. It commences with a 

preliminary notice of na eared and works eal during the period, and 
then takes up the different departments of the subject in the following 
order: Recent Changes; Systems of Mountains; Rocks; Metamorph- 
ism; Geogony, or the origin of metalliferous deposits changes of evel, 
etc.; Facts relating to the successive format and their fossils, com- 
mencing with the kere te Geology of patente regions or localities, 

and geological m An extensive ee of the volume would 

tend greatly to the priferice ~ ae logical science. This is the third vol- 
ume in the series issued by MM. Delesse we Laugel, the first covering 
the year 1860, and the second ate 
— de i norge forekom wrtuale: Fossile Dyrelevninger fra Quarte- 

et Bidrag til von Faunas Historia; af Dr. Micuar. Sars (Prof. 

in the Christian grein nt 136 pp. 4to, with 4 lithographic plates. 
Christiani 1864 tis memoir is a description of the Pos einer 

are no Tertiary or Mesozoic « str ate: No Tertiary exists, in fact, in “any 

i la 

the marks of erosion — “eroovags nites the rocks ae the clay 

" g the coasts. 1e 
— score meee two epochs in the Post-tertiary (Quarternary) of 

y; a Glacial and a Post sak-leolal [corresponding, nebo to the 
Glacial and Champlain a North America. The fossils of both of these 
eras are described in Wes 
8. Materialen zur Mineralogie Russlands ; yon Nixowat v. Koxsc#4- 

row. Fourth volume. St Petersburg, 1861.—This continuation of the 
t of von’ Kokscharow, on Russian Mineralogy, treats of the 

species Aschynite, Euclase, Magnesite, Brucite, Epidote, Ortbite, Plav- 
erite, Rutile, Melanochroite, Xanthophyllite, 1, Pyrrhotine, eg 

ni Linarite, 

9. Mind in Nature, or the origin of Life and the Mode of Develop- 
by Hevev James Crarx, A.B, B.S., Adjunct por’ of Animals ; 

é sab Ueskauiies tn in Harvard University, ete. 322 pp. 8vo, with over 200 
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illustrations, New York. 1865. (D. Appleton & Co.)—The title of Mr. 
Clark’s work claims more than he ér any author can at the present time 

by Apert C. L. G. Guyruur, M.A., F.ZS., etc. 634 pp. 8vo. London. 
18 Re 
the Zoological works and memoirs published during the year 1864. It 

including Davis Straits and Bafin’s Bay ; by W. Kircnen Panxzr, 

Prof. T. Ropsrr Jones, F.G,S.—-From the Philosophical 
Transactions, 1865. A memoir both of great zoological and geographi- 

cal interest. 
12, Principes de Ther 

and 210 pp. 8vo. Turin, 1865. (J. Cassone et Cie.)—The author of this 

The only portion for which the author claims novelty is the seventh mo 
ter, which treats of the motion of balls in the bore of firearms. To 
those who wish to find the mathematical principles ermodynamics 

1a a single volume, developed in an exceedingly lucid and simple manner, 
we commend this book of Saint-Robert. : _ HAN, 

Musée Teyler. Catalogue Systématique de la Collection Paléon- 
ologique ; par Dr. T. C. WINKLE d and 3d Livraisons. Harlem. 
1864, 1865, (Les Héritiers Loosjes.)—These two parts carry this work 

ILLIGEN; and the Cabinet of Paleontology, Geology, and Mineral- 
ogy under that of Dr. T.C. Winkler, to whom all offers of exchange in — 



a 
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these three departments should be sent. The Teyler Museum contains 
the remarkable head of the Mosasaurus from Maestricht, the various 
specimens of fe ihe described es Bronn, several species of Ptero- 
dactyl pie Bee H. von Meyer, 

+ 

rouses, one vk royal, with 25 plates ; in eet the birds, with two ex- 

ceptions seth are represented of life-size. Subscriptions are reque uested. 

mbers’s Eincyclopedia—a Dictionary of Universal Knowledge 
for the People ilustrated by wood engravings and maps.—Parts 100 
and 101, carrying this Encyclopedia to the word Sazon, have just been 

issued by the American Publishers, J. B. mle & Co. 

C.F. Gauss’ Werke ;—a — of Gauss’s works, mae th 1 Society of - 
ee in 

8. 
History of the Mathematical Theory “of Bis gese! aed Med time of Pascal to 

that of Laplace; by J. Topaunter, M.A., F.R.S. London (M gree & Co.) 
British Hemiptera, vol. 1; by Joan W. Doveras and J te Sole 1865. 

Published by the Ray Society. Ne Hants 
Prehistoric Man: Researches into the Origin of Civilization in the Old and New 
orld; by Daxtet Witsox, LLD. Ond edition. London. (Macmillan & ate 
Chart of Fossil Crustacea; by J. W. Satter and H. W oopwarp, with a deserip- 

tive catalogue: 490 figures. London. 1866. (J. W. Lowry & Tennant). 
Comparative Anatomy of the Vertebrate Animals; by Professor Owex. An- 

nounced as to consist in three volumes. e first has been issued, the second will 
a a in ent and the third before sum. oer 

2 Animal Creation: a oi el introduction to Zoology; by Tsomas Rrmaa 

of Périgord the eiinteing | ea Southern France 
and Henry Cunistie. Ly aceigge 866. (B. Bailliére, oa St) i 

Jagttagelser, par Christiania Obseryatorium. 1864. — 

logische Beobachtungen anfyegeichnet auf ae tiania Observatoriam. 
oe “oan 1837-1863. Christiania, 1 io tenop- 

orges Forste Afsnit, Bra ica Saas I. Cladocera, © 
oe (Fam, agg te and Helopedides); by G. O. a he pp: 4to, with 4 litho- 

plates. 65. 

ege, 
_Reliquiz Aquitanice; being contributions to the oe and Paleontology 

y Epovakp Lagtst 

deniceey canis ae Hist, N. Yorx, Vol. VIII, Nos. 6 and 7, Novem- 
ber, 1865.—Page 155, Notes on some terrestrial mollusea, rey descriptions ns of new 
species; 7. New G ith een ae ; 7 Bland.—p. V4, List of birds from of 

Ww species ; V ce.— 178, List of bird N 
of n : * —P. 185, ‘On fin cara, of + Ba York 

Island; 8. C. H. Bailey—p. 194, Catalogue of the Mollusca of Little Gull Island, 
te w asieee fa p- aly Remarks on pongidee o od 

Am so dias é W species 2.8 Horse Brazil A. R. Grote—p. sh Descr! 

phy of the States on the watere of the ope: Token by Col. Cas late Geological Surveys in Ohio, Michigan, Wisconsin and Min- pee eae — work in 8vo, with the above title, is in the 
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AMERICAN 3 

JOURNAL OF SCIENCE AND ARTS. 
[SECOND SERIES.] 

Art. XXXVI.—On some of the Mining Districts of Arizona near 
the Rio Colorado, with remarks on the Climate, &c.; by B. 

_ SILLIMAN.’ 

Tt 
1864, I visited the Colorado river for the por of seeing some 

e. he route followed 
was from Los Angeles in California by the Cajon Pass and Mo- 

camunga the journey is made by . from Los Angeles to the Colorado is about 250 miles, which. we 

The Mojave desert is entered at the summit of the Cajon Pass, 
where the road passes through a dug way in masses of sand- 
Stone, upturned hots of, probably, Tertiary age. The highest 
Poiat of this pass is (»y barometer) about 4000 feet above tide, f ; 
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‘Upper Crossings’ it is seen a few inches deep, flowing with a 
gentle current eastwardly over a pebbly bottom, but disappear- 
ing in a short distance, and never appearing again as a running 
stream. At the Fish Ponds, Camp Cady, and the Caves, the water 
re-appears but only in stignant or torpid pools. The line o 
the river is however perfectly well marked by rounded boulders 
and smooth river shingle, and along its dry banks grow some 
shrubs of which the the so-called willow (a bignoniaceous plant 
with narrow willow-like leaves) is the most conspicuous, an 

more rarely the Mezquit bean of the Mojave Indians (Cereadium 
Floridium). 

The rough road, often very difficult for an ambulance, follows 
the dry bed of this so-called river, the grade being pretty stead- 
ily downward from the ‘Pass’ to Soda Springs, 150 miles or 
thereabouts from the Toll Gate.* At Soda Springs the barome- 
ter stood at 29°355 inches, being the lowest point in the desert of 
the Mojave, and differing, by the mean of my observations, = 
0:195 in. from the level of the Rio Colorado at Fort Mojav 

Soda Springs marks the site of an ancient Jake, the surface of 
the saline plane being as level as the sea. A powerful spring 
of calcareous water breaks out on its western margin, charged 
with sulphate of lime, and bearing, among the ignorant guides 
of these desert regions, the reputation of ‘containing arsenic or 
some other deadly metallic poison. We drank freely of it, how- 

ever, with no ill effects to man or beast, and were very gla to 

obtain so potable a water after several ‘days of great dearth of 

this essential of comfort. 
he term ‘Soda Spring’ is a misnomer, as the water is desti- 

tute both of carbonic acid and alkalinity (it did not affect 
dened ae - — received its name from its bright 

vA gigantic os abounds at Seda: Springs and Marl rao 
us 1n 

‘the sink of the Mojave”—the road, 
ado, rises in 25 miles to ‘* Marl Springs” 

; pioneer the x antukits of civilization has erected ed a toll gate 
m Pass, where he of all in return 

rae 

Wy 

‘ 
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nearly 8000 feet, and thence in 18 miles farther, at ‘Rock 
Springs,’ it reaches an elevation of nearly 3800 feet above Soda 
Pe From this Psi it ef descends again in 23 miles 

owing table of monthly averages, prepared by me from 
Stark’s observations, for the three daily phony of ober yaaa 
is of interest in this connection. 
Table showing the mean monthly temperatures for one year, and aoe the 

ima and minima at Fort Mojave, Arizona, very near Lat 

anes M EANS. | | MAXIMA. MINIMA. _ 

= 7 a.m. | 2P. P. M. 7 a.m Q2pMm!19pm |7a.mM. | 2PM.) 9PM. 

November, 48 96 | 7250 | 58°76 63 85 m6 38 b4 46 > . i 

202 | 65 396 || 57 "7 | 62 | 86 58 | 49 

. , | 40-07] 685s | 5ss8 || 62 | so | vo | 31 | 56 | 48 
ebruary, | 5231 | 78-48 | 63-06 || 6 90 | 77 | 98 | 56 | 48 
M: 2-12 | 80-00 | 64°35 |} 5 90 | 75 | 41 | 70 |: 87 
pril, 69 838 IL | 8001 83 | 102 87 52 43 60 

J Ys 73°64 | 89°29 | 78-64 102 92 62 70 
Teh 77-40 | 99:10 | 87:10 88 | 106 98 63 88 42 
uly, 423 /106-09 | 96-38 ‘11 ‘1102 | 7s) 100 1) 
ugust, 87 10667 | 97-48 95 }| 11 104 "9 9 87 
id ember, 7630 [10080 | 88:03 || 88 | 108 65 | 90 | 72 

tober, | 62:09 | 86-22 | 7229 ' 44 | 100 | 88 | 45 | 70 | 59 

From this table December is seen to be the month of lowest 
mean temperature, Febreacy the minimum degrees of heat are 
Seen in January and Febru 
The greatest neg are foutid in July and August, when the 

temperature is seen to be most remarkably uniform, the maxi- 
mum eae in fa oe aie identical for the — daily ae 

i t 

o rain of any consequence. ays 8 Stark, “ falls at this except ding 

the mow f Jul rains are of t oceurrence in the of July and August, though heavy ra very | nee 

ne meyeuniing hills. ae seg guage has n been regulasly. nee ay pu 

ba Lestimate the mean rain for pee ars of obser be se & 

“At Fort Yuma, near the mouth of ie tin. O Croco, accurate 

ee v been here, 
“The SaeA Seay eviertarm. Ta view of this 
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The barometer peg at Fort Mojave was noted in my 
journal as 29°55 to 29:75. At Allen’s Camp, San Francisco 
District, it was 98) 193, average of rts a observations between 
J uly 26th and Aug. Ist, the greatest difference being ‘050. 

Lhe highest temperature noted in the sun was 120°F., at San 
Juan Camp, (bar, 27°65), Aug. 6. In the sand the mercury rose 
to 136°, and eggs are coagulated by burying in the sands in 20 
or 30 minutes exposure. 

The wet-bulb thermometer, which was observed thrice a 
during our journey out an nd back, indicated all through the 
jave Desert and the Colorado regions a remarkable dryness of 
the air. A few examples will serve as illustrations. 

July 21, Mojave Desert, 2 P.M., air 104°, wet-bulb 66, dif. 38° 
ae. se 6 “ 104 “ WO OM Be 

“ 26, Fort Mojave, . * 108 ee. ee 
“ 28, ‘Allen’s Camp, “1015 “ 70 31h 

Aug. 1, 10 miles south of Fort Mojave, “ 109 ee ee... 

Even at meer ae difference was very remarkable, sometimes 
as much as 20°, 

Aug. 13, Forks of Mormon Eee 94 P.M., air 82°, wet- bulb ll dif. 22° 
. 14, Cottonwood, 9 P. eca@ 17 

The 2 P.M. Sees rarely gave less than ‘si ae 
between the wet- and dry -bulb thermometers 

° Hot wind storms, or sirrocos, are not unfrequent in the desert 
and on the Colorado, _I find this mention a pee of these 
storms on the desert in my notes of the journey. 4 ome af 

ic ey wintitk us hot as the wind froin a fern. bearing 
along with it a na and almost stifling aoe of sand, pal 
ing: the akin like h ail. Th vain did we seek to shut it out by 

a eat des Pane thane co ald not be 
a then only site: ik sim ple a ae 

ee restore ce good health, 3 a are ay be glad if this fact were Mm? and 
ly | ene ; se in eastern cities. Pees : 

from this - “Tam now rete: repoe two years and have ne had a death among | ihe 

% 

eos See ae ee 
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drifting sands, but in about an hour the violence of the storm 
abated, vivid lightening and powerful thunder to the east of us 
succeeded, and, an hour later, a dash of rain for a few moments, 
just the outer skirt of the thunder storm, but enough to drive 
me to seek the shelter of the ambulance. 
At Fort Mojave we experienced another similar wind-storm 

with the temperature over 100°, occasioning more annoyance 
from the scorching effects of the powerful hot wind. ; 

The officers at Fort Mojave assured us that these hot wind- 
storms blow sometimes with great violence for a whole week, 
When it is impossible to go abroad; men and animals being 
liable to be lost if overtaken on the open desert, as it is then no 

longer possible to observe the way, gain a shelter, or find water, 
the latter difticult enough under the best circumstances.” 
Any notice here of the geology of the Mojave Desert, would 

extend this paper beyond its proper limits. 

San Francisco Disrricr. 

Situation and approach.—The San Francisco Mining District is 

larly wild and fantastic outline of its bounding mountains and 
intermediate ridges; he learns with surprise that the bold and 
Serrated peaks stretching from east to west, and rising, now in 
delicate needles, and again prolonged in acute ridges, are the 
outcrops of gigantic quartz lodes, among which are seen con- 
Splcuously the Moss lode on the north,—the Skinner and Par- 
Sons on the south. The general aspect of these outcrops is dif- 
ferent from that of those seen in any other portion of the 
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This is true of by far the greater number of all the outcrop- 
pings in the District. There is another set of lodes, however, 
much less numerous than the first, whose general direction is 
northwest and southeast, or more exactly 20° W.: these 
lodes, if prolonged, must obviously intersect, at certain points, 
some of the east-and-west lodes. They differ not only in their 
course and direction, but essentially in their mineralogical con- 
stitution. The first series, the east-and-west, are quartz Jodes, 
characterized by the presence of feldspar and fluor spar as the 
peculiar associate minerals; showing also rather rarely at sur- 
face metallic sulphurets and free gold. The second set of lodes 
may be called calcareous, being composed to a great extent of 
magnesian carbonate of lime or dolomite, flanked in some cases 
by quartz linings with polished walls, and as a general rule quite 
barren and unpromising in their outcrop. The Virginia, Olive 
Oatman, and Buffalo are conspicuous examples of the calca- 
reous lodes. A third class of lodes is observed in the San 
Francisco District whose main direction is northeast and south- 
west. This class is very small, not including more than three 
or four, namely, the Pride of Mexico, Triumvirate, Wright, and 

Resources in timber and water,—San Francisco District, like all 
the neighboring regions of the Colorado, is entirely destitute of 
timber, and at present is very imperfectly supplied with water. 
Timber is said, however, to exist in considerable abundance,— 
cotton-wood, cedar, pitch-pine, and nut-pine,—-on or near the 
banks of the Colorado, within 100 miles of Silver Creek; at 
points from which it can be brought at a moderate cost for the 
supply of fuel and mining timber to meet the future demands of 
this district. ‘ : 
When we remember the experience in Nevada, especially the 

dearth of water on Mt. Davidson, in the early history of mining 
on the Comstock lode in Virginia City, and its present compara- 
tive abundance there as the result of mining operations, we are 
encouraged to believe that a similar result may be expected 2 
San Francisco District, especially since the very limited explora~ 
tions which have been carried out here have resulted in the 
discovery of water even in the dries 

a single hour, convert the dry arroya into a broad and roaring 

water courses find an abundant supply of water at a few feet 
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from the surface, which although hard, becomes reasonably good 
if constantly used. 

Saline or alkali incrustations.—Like all other regions of the 

It is the solution of these substances in the drainage waters 
which gives most of the springs in this section those deleterious 
properties known as alkalinity. It is to be observed that the 
water which will flow from tunnels and shafts, excavated here 
in the processes of mining, will possess little or none of the quali- 
ties belonging to the surface waters which dissolve away from 
every rain-fall the soluble saline matters that capillarity, aided 
y the powerful evaporation of a semi-tropical sun, concentrates 

upon the surface of the earth. This evil of bad water may there- 
fore be expected to disappear with the active prosecution of 
Mining enterprises. . E 

Climate and healthfulness.—Under a previous head the climate 
of the Colorado has been characterized. The San Francisco 

than can be found at the surface. 

d 
fases than this. I ascertained by enquiry from the physician at 
the military post that there were literally no climatic diseases 
‘hown on that portion of the Colorado.‘ Malaria is unknown, 
and fevers equally so; chronic diarrhea occurs rarely, and then 
8 traceable to causes independent of climate. This healthful- 
hess may be considered as nature’s compensation for some of the 
Privations incident to this fervid region. The effect upon the 
urinary organs, due to the use of the saline waters of the desert, 
disappears immediately upon the use of the river water or any 
Other pure water, and is always under the control of vegetable 
acids and of moderate doses of alcoliolic stimulants. . 

* See note (3), page 291. 
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Cost of transportation and labor—The important elements of 
cost in mining upon the Colorado river and its adjacent district 
are labor and freight. The former is found to be about the same 
as in Virginia City and Nevada territory generally, viz., from $4 
to $5 per day. So far as present experience justifies an opinion 
——no considerable amount of active mining having been done 
here—there is no dearth of labor. Most of the miners who have 
gone to this country have gone in the capacity of “ prospectors’ 
or adventurers, and are to a great extent owners of claims as 
well as labérers. This is in accordance with the general expe- 
rience of all new mining districts on the Pacific coast. These 
bold and adventurous men have often been the pioneers of dis- 
covery, and subsequently the authors of the laws and regulations 
of the mining districts which their own sagacity and industry 
have developed, and in the organization of which they become 

grains for stock can be raised here for the wants of a consider- 

able population, as well as all the esculent vegetables and most 
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Indians, from whom, by purchase or treaty they can soon be ob- 
tained. In respect to agricultural capacities this region is more 
favored than most of the mining districts of Nevada, and may be 

Was general and simultaneous for this region, seems almost cer- 
tain from the fact of the parallelism of the east and west lodes, 
4% well as from their mineralogical and metallurgical identity, 
So far as present observation and exploration justify an opinion. 

A second period of eruption a to be clearly indica 
by the existence of the second ¢ 
hamely, the calcareous lodes, whose main course is northwest 

tirely unlike those of the east-and-west lodes. There is evidence Iso in this district, as well as in the country at large, oe 

given dino aaeel 11 lodes. This evidence is seen in 
Am. Jour. Sci—Szconp Serres, Vou. XLI, No. 123,—Mar, 1866, 

38 
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‘superficial seems pi e. 
sunk upon the Moss lode, intersecting the line of its southerly 

. separating the vein from the adjacent porphyry at a few feet — 
from the surfuce,—although at <i pnyty no such struc- 

ae mit 
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in the fire and then quenched in water, leaving the surface 
deeply stained with red oxyd of iron; this stain penetrating 

phurets, This change is very conspicuous in the Techatticup 
lode in Eldorado caiion which has been open to a depth of 140 
feet, and shows, as I am informed by Henry Janin, a gradual 

the San Francisco District, next to the quartz and feldspar which 
form the great mass of the lodes, is fluor spar, a mineral fre+ 
quently seen elsewhere in the world as an associate in silver-bear- - 
ing lodes—as, for example, in Freiberg in Saxony—but which 
18 of rare occurrence in this country in a similar association. 
This mineral is found abundantly in the Skinner lode, the Day- 
ton, the Knickerbocker, and the Quackenbush; and has been 
Sserved also in the Moss and several others. It is associ 
them with free gold, horn silver sometimes in distinet dode- 
cahedral erystals, and iron gos é ue 

Description of some of the veins of the San Francisco District. 
In general the lodes in San Francisco District are remarkably 

_ Vertical, rarely deviating more than 80° from ndicu- 
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many miles. - 
To describe all the lodes in this district would be tedious and 

unprofita The amount of work performed on them has in 

indicating the action of heat, 
direct voleanic agency. Some 

masses of a cellular structure have the vesicles filled with hy 

ae 
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surfaces of crystalline quartz are also seen abundantly in all the 
“shuts” or closures of the vein. 
The hanging wall of the Moss lode is an ash-gray feldspathic 

porphyry, often intersected by thread veins of quartz and horn- 
stone, but barren of metallic sulphurets, and showing at the sur- 
face no clay wall or fluccan, separating it from the vien. The 
absence of this character of permanent and well defined lodes 
at the surface of the Moss ledge is in analogy with the character 
of many veins in Nevada, which, however, at moderate depths 
acquire this feature, as the Allen shaft shows to be the faet for 
the south or hanging wall of the Moss lode. The entire outcrop 
On the Moss lode has a burnt up, dried and hardened aspect, 

. 48 previously explained; and this character is shown now by 

' Very moderate explorations, to be quite superficial. 
The characteristic veinstone of the Moss lode is feldspar with 

veins of chert or hornstone, in which matrix occur veins o 
highly ferruginous quartz, sometimes almost an iron jasper of 
Various colors, sometimes compact and again cellular. The sur- 
faces of closure are drus , not separated from the gangue by 
any parting, but cutting it with a dip usually more highly in- 
clined than the dip of the vein itself. These intercalated or 
subordinate veins of quartz appear to maintain a course quite 

parallel with the main vein. ‘Too little work has however been 

4 limited sense, as far as can at present be seen, _ 
The rich specimens of free gold in quartz, of which over a ton 

The Moss lode has been opened by a shaft called Allen’s 
Shaft, sunk on the San Francisco claim, ten or twelve feet i 
front of the spot where the first lot ‘of rich ore was obtained, to 
@ depth, in Aug. 64, of 42 feet. This shaft was set to cut the 
hanging wall of the lode and pass through its entire thickness 

nh an estimated depth of about 100 feet. Where it cut the 
Southern edge of the lode ore was found from which an assay 

was obtained, showing $4,200 per ton of precious metals. 
I ordered this shaft cleaned up, to exhibit the nature of the 

section it has furnished of this side of the lode. The result was 
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interesting: the “pay streak” or productive ore ground is seen 
to be here about three feet wide in two nearly equal divisions, 
separated by about one foot of soft yellowish and reddish 
material, which prospects well for gold. This softer seam has 
come in on sinking and is not seen at all at surface. It is in- 
ereasing in width as the shaft descends and is easily worked by 
the pick alone. Its dip is such that it passes out of the shaft in 
twenty-seven feet, the shaft being eight feet wide. The hanging 
wall is perfectly definite and shows smooth “slickensides,” with 
a clay lining between them in places from three to four inches 
in thickness. ‘The upper-rock is a reddish feldspathic porphyry, 
with thread veins of quartz. The vein stuff shows very little 
sulphurets and the porphyry comes in between the walls. The 
quartzose ground increases as the shaft descends, until at its 

er. 
tanity of comparing the physical features of the Moss vein with 
the surface show upon the “Comstock lode” in Nevada, I was 
forcibly strack with the great resemblance of these portions of 
the Moss vein with that portion of the Comstock which is still 
seen at Gold Hill, south of Virginia City, where similar rich 
deposits of low grade gold in the quartz outcrop gave its name 

1863 by Mr. Chas. W. Strong, who is in an active 
exploration of this interesting letdlity en ape # ‘party of 
New York capitalists: 
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U. S, Assay Orrice, New York, Feb., 1866. 

Sample of ore from Arizona Territory. 
Weight of sample 34 lbs. 144 oz. Bullion obtained $59°04. 
By assay the bullion contained in 1000 parts, 

Gold, - 5 682 
Silver, - < . . é «> $08 
Copper, - - : . . 010 

1000 
The value per ton by assay is $3,572.00 

w. After treating the ore by panning to remove the coarser portions of 
the free gold, the remainder was subjected to a series of experiments to 
test the comparative value of amalgamation by ordinary mercury and 
the Wurtz process with sodium amalgam. 

First the tailings of @ were assayed and gave, 
Gold per ton, - - $1072.00 
Silver “ . Fs 60.00 

$1132.00 

5. 8 Ibs. of the ore (tailings) were amalgamated with ordinary mer- Fare and the bullion obtained weighed 2 dwt. 14 grs, which assayed as 
olloWs : 

Gold, - - - - - 706°5 
Silver, - - . - - 291 ‘0 
Copper, - - - - - 25 

1000 

Value of Gold obtained from 5: $1.88=245 pr. ct. of fire assay. 
ilver $ x 04 

$1.92 
¢. 8 lbs. ore (tailings) were treated with sodium amalgam, (Wurtz 

Process) and the button obtained weighed 4 dwt. 114 grs., which gave 
by assay 

Gold, - - - + - 705 
Silver, - . + * - - 146 
Copper, : . . : : __ A 

1000 

Value of Gold obtained from ¢: $3.26=78 pr. ct. of fire assay. 
“Silver alia aad 04 

The total quantity of gold in 8 Ibs, of ore by fire assay is $4-19. 
Jxo. Torrey & Soy, 

The assays of samples of the ore of this vein collected by 
myself and others, show a value of from $70 or $80 to several 
thousand dollars to the ton of 2000 lbs. But all such results 
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are of little value compared to the actual reduction of large 
quantities of the ores in working processes. 

Other lodes of this distric.—My notes contain mention of over 
fifty lodes or veins, most of them probably distinct, which I 
visited in the course of my explorations of the San Francisco 
distfict, and which belong to the east-and-west system. The 
parallelism between the lodes of this system is almost exact, and 

there is a great similarity in their mineralogical character. 
The ‘Skinner,’ on the south side of Silver Creek, is one of 

the most conspicuous, forming like the Moss lode bold and fan- 
tastic crests, rising sometimes in slender needles to a remarkable 
height. he boldest outcrop is called the*“center claim,” of 
1600 feet. But those portions called the Rochester (1800 feet) 
and the San Francisco (2400 feet) are nearly as bold. This lode 
shows drusy quartz, both compact and cellular and ferruginous 
with numerous cavities where fluor-spar has been weathered out. 
Hornstone is also seen frequently. Very small traces of sulphids 
show at surface, which is much stained by black oxyd of man- 
ganese, rendering portions of the outcrop quite black. 

This vein varies from 50 to 150 feet in thickness. Its walls 
of ash-colored feldspathic porphyry are seen in places beautifully 
polished on the line of the dip 70° It appears glued first to 
the porphyry, without a lining of clay, (fluccan), but this 1s $0 

commonly the case in the outcrops of Nevada that it is no proo 
of the absence of this important character of a true vein ata 
moderate depth. ‘ 

An exploratory shaft has been sunk near the center of this 
claim on the foot wall, ata point designed to cut the lode at the 
depth of 100 feet, but at a depth of 50 feet the resources of the 

explorer gave out. LHighteen feet of water in this shaft confined 

occasional gray spots of minutely diffused sulphid of silver. 
Three assays of the ore from this shaft proved the presence of 
silver to the value respectively of $25, $74, and $83 to the ton 
of 2000 lbs. From a second shaft sunk on the N.E. side of the 
wash, in the body of the vein, to a depth of 25 or 30 feet, I ob- 
tained beautiful octahedral crystals of green, white, and purple 

e 
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south of the Skinner and of generally similar character, but, at 
the time I saw them, almost completely unexplored. 
Some of the smaller lodes of this district appear to me to offer 

the hope of a much less costly exploration, and with the promise 
of quicker returns. Of this class I may mention the Caledonia 
and Dayton, a few hundred feet south of the Moss lode, and the 
Quackenbush. and Knickerbocker, some distance south of the 
Skinner and Parsons. ‘These veins are from three to ten feet in 
thickness, well defined, and showing at surface all the characters 

ins. Besides well characterized — 
by t 

yielded when 
lars <a two hundred and fifty dollars per ton of two thousand 
pounds, 

n 
many remarkable outcroppings of quartz veins carrying the 

In the vicinity of Austin, (Reese River) Nevada, the veins are 
More numerous, probably, but are also much smaller and quite 
Conspicuous, having, in fact, almost uniformly no outcrops to 
attract the attention of the explorer. : 

Both districts are situated in a desert and inhospitable region, 
but the fervid heats of the Arizona summer are fully counter- 
balanced by the severe cold and snows of the more northern 

Colorado, and in a regi 
Civilization, Passin 

ik peaks on either side of the pass are, however, much higher, but I had no 
°pportunity to measure them by the barometer. 
Am. Jour. Sc1.—Seconp Series, Vou, XLI, No. 123.—Mar, 1866. 

39 
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adry valley, called Massacre Valley, from the sad tragedy of the 
murder of a' large party of Texan and Arkansas emigrants in 
1857 by the Mojave, Wallupi and Pah Utah Indians. We found 
the melancholy evidence of this catastrophe scattered along the 
line of Beale’s Road for several miles, over seventy persons with 
their teams and baggage wagons having been destroyed. The 
bleaching bones of the oxen, half burned remnants of waggons; 
with cooking utensils and household furniture scattered about 
or lying as they fell, attest the savage ferocity of these treach 
erous tribes. About twenty miles beyond the easterly margin 
of the San Francisco District, there is an entire change in the geo* 
logical character of the country. The porpbyritic and voleanie 
rocks give place to metamorphic schists, gneiss, and granitic 

gorge through which the trail crosses the crest, near “ 
rings.” These volcanic beds appear to be of sub-aqueous 

origin. All the loose river drift and boulders on the plane are 
cemented into a firm concrete with a white cement derived 

d 

£ 
8 quartz, accompanied by ores © 

: _— — the ‘Pride of the Pines,” ' 
et wide, and possesses promising characteristics, ‘The sample 

collected by me, although showin no free press yielded $30 
: 7 nee the characteristics con: 

es Of the Sierra Nevada, and the sa 
general N.W. and S.E, direction, while, it will be remembe 
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the silver veins of the San Francisco District are nearly east 
and west in direction. 

The granitic range in which the “Pride of the Pines” vein 
oceurs extends for at least fifty miles, in a line nearly north and 

through this ancient drift, I saw for two and a half miles a see- 
tion, averaging perbaps one hundred feet in depth, of the mass 
of one of these moles of glacier-like materials, chiefly angular 
fragments of granite, some of quite large dimensions, mixed with 

forcibly recalling those of unquestionably glacial origin jutting 
out upon the American Desert from the eastern escarpments of 

lington’s and the Palmyra districts. i 
ese Arizona mounds run southeast from the main mountain 

and hills, gives it a character entirely in contrast with the 

just noticed. These features are espec 
mountain of the ‘Castle Ridge’ on the traveller’s left, as he leaves 
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Pine Mountain ridge behind him. This bold land-mark I named 
in my notes “Mount Brewer.” ‘Fortress Rock,” on Trout Creek, 
is another fine example of the same kind, but the valley north 
is filled with similar table mountains from a few hundred to 4 
thousand or twelve hundred feet above the surrounding country. 
Here the same horizontal and gently inclined beds of light 
colored tufas already noticed as occurring near Silver Creek, 
fifty miles or more west of this, recur and are capped in a like 
manner by basaltic columns, 

Enormous dikes or reefs of quartz and of coarse quartzose 
feldspathic granite cut through the reddish gneissoid granite 
which forms the basement rock over a large part of the Wau 
Yuma District, rising in one case 100 to 150 feet above the 
cafion which cuts the vein at a point where I examined it, and 
where it is 50 feet thick. I cou!d not discover in those giganti¢ 
veins much evidence of any metallic value, nor had there been 
any exploration upon them. : 

The Sacramento District, about 45 miles N.E. of Fort Mojave, 
I did not visit, but inspected a large collection of argentiferous 
galena from its veins, made chiefly by soldiers of the Post. 
These lead veins occur in metamorphic rocks, and are such in 
size and metallic value, so far as I could learn, as to lead to the 

belief that they will one day be worked when labor and supplies 
are cheaper and more abundant, and they may furnish a most 
important auxiliary to the treatment of the silver ores of adja- 

cent districts. 
The Irataba district, south of Fort Mojave, comprises a num- 

ber of veins carrying copper, but few of them, in the opinion 
of my assistant, Mr. Frank Sample, who visited them, are 
worthy of exploration. 

ts 

Arr. XXXVIL—A method of Giving and of Measuring the angles 
of Crystals, for the determination of putin by the use of the 
Reflecting Goniometer ; by Joun M, BLAKE. 

Ir seems desirable that more general use should be made of angular measurements of crystals for the purpose of determin: 
ing species, than the ordinary methods of measurement and com- 
parison will allow. 

The time and ny required to understand the various forms 

Now it is possible to describe ivi ts : . a crystal, giving measuremeD which will locate every plane occurring pou it without the use 
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of symbols having reference to any system of crystallization. 
By thus making the measurement of a crystal, simply a me- 
chanical operation, this description will be sufficient to determine 
again the same species, so far as it can be done by angular 
ements of the planes. 

e 
distance of each plane ina zone, from one of them fixed upon 

their points of intersection. . ; 
_ Since a zone is a number of planes making parallel intersec- 
ions with each other, if we adjust any two of the planes for 
measurement, we have at the same time adjusted all, an 
rely go on and record the reading of the instrument for each 
Plane, 

_We thus preserve the relative position of the planes, which 

ives the measurements a value which cannot be attaine 
the ordinary method of separate measurements, for the location 
of meio we have to depend upon our knowledge of certain 
Symbols, 

It can be seen that there is thus a saving of labor, and of 
Space in recording, if we consider that the object in view is to 
8et a complete measurement of a crystal. 

iS measurement of zones may be carried to an extent 
Which convenience ‘will determine for each species. Four or 
five zones will often include nearly all the planes on a crystal, 
Perhaps all that would be actually needed for the determination 

To show what can be done by this method, suppose in the 
case of sulphate of copper, (CuOSO,+5HO) each plane to 
have its opposite, there will be more than twenty-eight planes 

Upon a complete crystal. ; 
_ All of these planes can be brought into three zones intersect- 
a in a common plane (3, of Rammelsberg). ; 

t will be necessary to add a fourth zone, crossing the others, 
to bind them together and make the description complete. Th 

Species, sulphate of copper, is selected, because it belongs to the 
triclinic system of crystallization, and therefore it might be con- 
Sidered more difficult of description than the average of species, 
and the remeasurement of a crystal for comparison, an op- 
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eration requiring considerable patience, to say the least; but by 

the use of this method it becomes in either case a comparatively 
- operation. 

f, from the description, the angle be required between any 
two planes lying in one of the measured zones, it can be readily 
obtained by subtraction. But if the planes do not both lie in 
one of the measured zones the angle can be found by means of 
spherical trigonometry, without taking into consideration sym- 
bols or axes, 

The prismatic zone in elongated crystals would be the first to 
measure, because best developed. 

é can start with the zero of the instrument opposite the 
largest plane if we have no other guide. 

The other zones may be takem in the order in which the 
appear best developed. Some order is desirable to facilitate the 
use of the description for fature comparisons. 

In using the description for determining species, after measur- 
ing the most obvious zones on the crystal, we can plot them on 
paper and turn the protractor until the readings coincide with 
the description. ie A 

The plotting is necessary only when there is difficulty 
making the comparison, on account of the zero of the instru- 
ment not having been brought opposite the plane used in the 
description. . 

hen we have found a coincidence of readings for a zone We 
have determined all the planes in the zone; also the syinbols, if 
given in the description. : 

In this way, with a description in this form, we can speedily 
determine all of the given planes which occur upon the crystal 
before us; also if there are any new planes. ; 

Care should be taken not to confound right and left hemt 
hedrism, or similar non-superposdble forms, which is liable to be 

done if we do not note the relative position of at least three 

planes, not in one zone. In case a drawing is given, this W! 
not be necessary. 

e use of this method gives us a great advantage in detect- 
ing and measuring accurately very small planes and cleavages 
which, were it not for the fact that they come into the zones, 
could not be adjusted for measurement on account of the feeble 
reflection which they give. 

Note.—Direct sunlight is of great value in detecting and measuring 
small planes: the light may be tem means of smoked glass. 

0) 

length, and for most crystals one millimeter in di 
A 

: ameter, method for the rapid and easy adjustment of a crystal for measure- 
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justing the other plane, motion of the joint only is to be used. y ob- 

— 

Arr. XXXVIIL—On the Quaternary Formations of the State of 
Mississippi; by Kua. W. HinGarp, Ph.D. State Geologist of 

ississippi. 

Iv my Report on the Geology and Agriculture of Mississippi, 
Printed in 1860, I have given my observations on the Quaternary 
formations of the state. (See pp. 5 to 46, and 194 to 201, incl.) 
Tnow desire to present some general considerations on this sub- 
Ject, which in the place referred to could find but a brief men- 
Hon or discussion. In so doing I shall not reiterate in detail the 
facts and observations recorded there, but in mentioning them 

8. The “ Yellow Loam.” 
4. The “ Hummocks,” or Second Bottoms, which I shall. con- 

6 Sider in the order of their age. 
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is characteristically developed in the northwestern portion of the 
state, on the waters of the Buttahatchie, Looxapalila, and Sipsey. 
It is not specially so described in Tuomey’s Alabama reports, 
from the accidental circumstance of his never having personally 

visited that portion of the state, which afforded no prospect of 

important practical discoveries; but I have traversed the region 
i 56, on a visit to Tuscaloosa, a few months before Prof. 
Tuomey’s untimely death. 

Prof. Safford, in his First Biennial Report of the Tennessee 

on reéxamination, he has changed his views on this point, as 

there stated (§ 166), is sometimes glauconitic in its highest mem- 
ber. iry © The greensand of McNairy Co., Tenn., is unquestionably 

es upon 
geologist in Mississippi, to convince one’s self of the identity of 
this capricious formation under all its forms, the knowledge 
which I am even now far from satisfied of having exhausted. 

_ _ The Orange Sand,-as my observations show, overlies in Mis: 
sissippi formations reaching from the lowest Sub-carboniferous 
slate (Saff. 1st Rept., p. 158) through the Cretaceous and Tertiary 

toa group of deposits on the Gulf coast, which so far 1 have 
found to contain only living species, dns an. therciors inclined 

"Prof. Safford refers the beds to the Tertiary in this Journal, xxxvii, 361, May» 
at as ss 50.” — paper treating of the vekeamieds wal Superior F 
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Oran e Sand, are coéxtensive with those in which fossil wood, 
either silicified (when imbedded in siliceous sands) or lignitized, 

Strata. It is not at all unusual to find trunks of silicified wood 
imbedded partly in the unchanged lignitic strata, partly in the 
range Sand; the portion contained in the latter being nearly 

or wholly deprived of carbon, while the part imbedded in the 
lignitic material is, if at all silicified, of an ebony tint, and often 
Contains pyrites (§ 26, ad finem). A 

While, therefore, I admit the possibility of a further specific 
determination of these silicified trunks assigning to the Orange 
and some peculiar species, I am convinced that the greater part, 
if not all of this fossil is derived from the underlying strata, 

appropriation and re-deposition of their materials with the irreg- 
Warity of arrangement consequent upon the alternate existence 

of currents, eddies, slack water and counter-currents, in one and 

the same place. : ; 
he geographical distribution of this formation, as well as the 

wafean : strata are suffi- 
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seems to represent an immense delta, whose apex is in the neigh- 
borhood of the junction of the Ohio and Mississippi. _ Its eastern 
outline descends along the ridge of Carboniferous rocks skirting 

Alabama, however, as in Mississippi, it is but thinly represented 
on the territory of the “ Rotten Limestone.” 

The extreme western outline of the delta is, doubtless, to be 

sought in Arkansas, skirting on the east the high lands of that 
state, at the great channel of the Mississippi, however, Was 
already impressed upon the surface at the time of the deposition 
of this formation, is rendered obvious by the existence in 1, pat 
allel to that channel, of a belt of pebbles and coarse shingle, 
which at present reaches but a short distance (ten to fifteen miles) 

inland from the “bluff” or edge of the great bottom. It was 
deflected westward by the Tertiary ridge of the “ Walnut Hills, 
abutting at Vicksburg upon the Mississippi, the latter having 
almost entirely cut away the pebble deposit; it reappears, how- 
ever, below Grand Gulf, and thence again has spread southeast: 
ward across the state, so as to reach, in Marion Co., Miss. te 
waters of Pearl river. P 

While the Mississippi river is thus the legitimate modern oe 
resentative of the great ancient current which was capable 0 
transporting such coarse material, no one channel now remains to 
represent the corresponding stream (or bayou, as it would now 
e termed) on the eastern edge of the delta, whose existence 1D 

times past is certified by a similar band of pebble deposits a 
crossed in several directions by the drainage of the country ¢ 
traverses. Unlike the loose beds of the western band, those © 

ombigby. 
Such being the general disposition of these deposits, we are 

led to inquire into the origin of the great inundation of water 
se devoid of organic life, by which they were forme. 

hat traces of its existence has it left north of the latitude of 
the Ohio, whence the rush of waters evidently came 
northern geologist may pertinently retort: “ What became of 
that rush of waters whereof our Dri : evidence; 
after it left our latitudes ?” rift furnishes the 
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the northern Drift, the differences being quantitative rather than 
qualitative—its age later than the latest Tertiary, yet anterior to 

] 
to the extent of characteristic feature, of limited deposits of fer- 

of the Drift itself, in Mississippi its action has frequently ex- 
tended beyond the Orange Sand, into the underlying formations, 
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quently less pervious, the ferruginous solution, unable to pene- 

trate, has aggregated into nodules of limonite ore ($42). On 
f 

of hornstone pebbles (which passes through all gradations of 
fineness into the common ferruginous sandstone of the hilltops) 

gular fragments mostly fit each other, as though produced by 

the contraction in drying, of a gelatinous mass, The cement of 

this breccia is brown iron ore which fills the interstices and has 

colored to the depth of one-tenth to one-eighth of an inch, the 

prone of the hornstone fragments. (See also § 72, and mee 

posi 

common occurrenee, They are, however, always prostrate. : 
have attempted to trace to its origin the report mentioned by 

ges at times, 
those same agencies have doubt 

e limestone fragments coh 
caleareous ingredients have 
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turn, are most unequivocally connected with the Orange Sand of 
Mississippi. With the latter formation he was acquainted only 
th 

or of the existence of the great delta whose apex reaches the 
mey’s 

they would not transport any materials beyond it; those oe 
the Drift of the eastern cotton states must, of necessity, be deriv 
from the southern slopes of that barrier itself, as Tuomey states is 

the case in Alabama, and as I have found it to be in the eastern, 
and smaller, pebble belt of the Orange Sand delta in Mississippi. 

t where, as in the main channel of the Mississippi, those wa- 
ters might rush southward unchecked, through the gap between 

’ the Alleghany and Ozark upheavals, we might expect to find 
traces of rocks derived from higher latitudes. Such are fur- 
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nished by the rare, small, and well-worn pebbles of greenstone, 
porphyry, trappean rocks and even mica schist, which close ob- 
servation will detect among the shingle of the Mississippi-band; 
the direction of whose currents alone seem to forbid the deriva- 
tion of these rocks from any point as far south as the eruptive 
and primary region of Arkansas. It remains for future compart 
sons, however, to settle this point. 

As to the finer materials of this formation, it is significant that 

while the sharpness of the sand of the northern Drift deposits 1s 
often mentioned by writers on the subject, the sandgrains of the 
Orange Sand proper—that which forms the rocky hill-tops and 
the main body of the formation, are always very much rounded, 
as a proof of their transportation from along distance. Whe 
er or not the same is true of the Atlantic ridge of detritus men- 
tioned by Tuomey, I am not aware; but it does not seem to have 
struck that observer. ; 

Dr. D. D. Owen repeatedly mentions lignites and leaf-bearing 
clays of quaternary age, as underlying these deposits in Ken- 
tucky and Arkansas. Without calling in question the determin- 

ation of that eminent observer, I will state that I have found no 
reason to suspect any more special connection between the Or- 
ange Sand and any of the lignitic beds of Mississippi, than 1s af- 
forded by the obvious appropriation of the materials of the latter 

by the former formation—a relation existing equally where other 
formations underlie. , ney 

According to Mr, Lesquereux’s determination, the lignitic of 
North Mississippi is certainly not newer than the Miocene ; while 
some marine shells occurring in its highest strata, would seem to 
place it even below the lowest marine Kocene of the state 
($ 162, ff.). While so far as my observations reach, I find ye 
reason to suspect that all the lignitic strata occurring north 0 
the marine Tertiary in Mississippi and Alabama, are not of the 
same age, I have nothing to urge against the occurrence of qua 
ternary lignites elsewhere. Some of the lignitic beds of the 
Mississippi bluff (§ 181), of which I cannot speak from personal 
observation, may be of that age, as well as the small basin mel 
tioned (§ 27) as occurring in a section of Orange Sand in Ten- 
nessee. In the absence of pretty numerous determinations ° 
fossil plants, however, it must be difficult to decide upon the 
age of such strata, when not seen in juxtaposition with the ma- 
rine Tertiary. 

The Bluff, or Loess Group.—This stage of the quaternary ris 
uiriD 

‘Fr icksburg southward, it skirts the lett 
bank of the Mississippi river, with a width, inland, of twelve '° 
fifteen miles. It caps most of the high points visible from the 
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tiver, the maximum thickness observed being about seventy-five 
feet. It is usually underlaid by some member of the Orange Sand, 
and this in its turn by the sandstones or clays of the Grand Gulf 
group (§ 236 et al.). The chief difference between the Loess of 
Mississippi and that of Indiana, is the greater fineness of the 
material, and the total absence, as far as observed, of any but 
terrestrial fossils. 

part from a few scattered sandgrains and calcareous con- 
cretions, it is a mouse-colored or buff, almost impalpable siliceous 
silt, but very lightly cemented by from 6 to 10 per cent of car- 
Onate of lime. Like the Loess of Kentucky, it contains, also, 

a large amount (5 to 7 per cent) of carbonate of magnesia. 
Helix, Helicina, Pupa and Achatina are the genera thus far 

found in it. As to the mammalian bones, they are here, as in 
Kentucky, found chiefly not in the usual material of the forma- 
tion, but in a “blue clay,” which, however, I have not thus far 
had an opportunity of examining in place. I should here state 
that the Mastodon bones mentioned by Tuomey as having been 
found in the “ Drift” of the lower Tombigby and Alabama, were 
y himself, upon reéxamination, referred to the Bluff, and not to 

the Drift or Orange Sand age. 
Above Vicksburg, the Loess deposits appear along the edge of 

the bluff, skirting the bottom, in irregular patches or narrow 
Strips, such as would be exhibited below Vicksburg, were the 
main body of the formation, riverward, to be cut away. Such 
undoubtedly has been the case here, for in Tennessee, according 
to Safford, it is again found regularly skirting the bottom, man 
miles in width. It seems also that, as we advance northward, 
the color and fineness of the material changes, so as to resemble 
more and more that comprising the Loess of Indiana and Ohio. 
No other river exhibits, within the state, any traces of the 

Loess along its course, so far as the latter is independent of the 
Mississippi river. The Big Black simply crosses the Loess re- 
gion; the Tallahatchie and Yazvo simply touch it by accident, 
as it were. Neither Pearl river nor the Pascagoula, show an 

Signs of it; while according to Tuomey, both the Tombigby an 
the Alabama river exhibit it characteristically, in the lower por- 
tion of their course. It would be interesting to study the cir- 
cumstances which determine this apparently capricious selection. 
From the predominant horizontality of the lines of contact be- 
tween the Orange Sand and Loess, it would seem that the depo- 
Sition of the latter was not preceded by any very extensive de- 
nudations into the surface of the former; the Loess thus indicat- 
ing, apparently, those channels which during the Drift period, 
formed the main outlets of its waters. 

The Yellow Loam.—Next in the upward order, and as distinct- 
ly superimposed upon the Loess where it exists, as it is else- 
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where upon the Orange Sand,’ we find a deposit consisting usu- 
ally of a mellow brick clay, or loam, more or less ferruginous, 
and snbject to inconsiderable variations in accordance with the 
character of the underlying materials. It might in some regions, 
therefore, be accounted a mere surface disintegration of older 
strata, but for the fact that in others it is distinctly developed as 
an independent stratum; its maximum thickness observed being 
about twenty fvet, while the average lies perhaps between five 
and ten. 

As to its geographical distribution, it is not a little remarka- 
ble that, while the preceding and succeeding stages, VIZ, the 
Bluff and the Hommock deposits, show a very obvious relation 
to the drainage of the country, such is the case only to a very 
limited extent with the Yellow Loam itself, which seems orlgl 
nally to have overspread the country very evenly, with on the 
whole a slightly increasing thickness toward the larger chan- 
nels, such as the Mississippi, lower Tallahatchie, Yallabusha, 
Big Black, and Tombigby. he local uniformity of its material, 
the absence of stratification-lines in its own mass, and the horl- 

supposition of its being either « lacustrine or marine deposit. » 
The extensive denudations which succeeded its deposition ren- 

ed upon some of the highest ridges of the state, which were 
above water even then, it is found manifestly in situ both on 
peters elevated above the general surface, and in regions 4 
undred or more feet lower, immediately adjoining the former. 

And since in all cases its character varies more or less in accord: 

ance with that of the underlying material, which enters into its 
composition and therefore testifies of a certain amount of denud- 
ing action, it would seem that the conditions of its deposition 
could be satisfied only by the assumption of the submergence 
of the surface under water locally deep, but always gently flow- 
ing—not sea-water, for the deposit is void of fossils—vor for the 
same reason, precisely such as that which deposited the Bluff 
formation. On the same ground, and on that of its inconsider- 
able thickness, we must also conclude that but a short space ° 
time was occupied in its deposition, 

* Or rather, upon an amorphous and ill-defined transition stratum of “hardpat,” 
usually one to three, but locally as much as fifteen feet in thickness ($ $35). 
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to be parallel, not only geographically, but geologically and ge- 
netically, to the en A va ahs level belt of land timbered 
prevalently with Post Oak, and popularly known as “the Flat- 
woods” ($561, ff.). North of Ocktibbeha county, Miss., they 
are separated from the prairie belt by intervening ridges, but 
farther south the two trails coalesce, the difference of soil alone 
marking, in some degree, their confines. That difference is mani- 
festly owing to, and parallel with, that between the subjacent 
Am. Jour, Sc1.—Seconp Sentzs, Vou. XLI, No. 123.—May, 1866, 
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materials; which in the case of the flatwoods, is the heavy gray 
clay of the lignitic ($ 165), resisting denudation equally as much 
as the Rotten Limestone. f 

It seems to me that in this resistance to denudation is to be 
sought the cause, both of the absence of the Orange Sand depos: 
its from both tracts ($6), and of their levelness, their surface 
being, as it were, parallel to that of the strata of the underlying 
older formation. (See profile, Pl. I; fig. 2, in Miss. Report. 

y been removed ; its absence is to be accounted for. We can- 
not for a moment suppose that the waters which deposited uy 

¢ 

Cretaceous limestone is always much deeper underground. 
it is equally obvious, in passing westward from the flatwoods, 
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boniferous rocks being analogous, apparently, rather to the Yel- 
Alabama. 

The former possess a dense growth of gnarled, tattered trees, the 
latter had the appearance of artificial parks—now marred by the 

The “ Hummocks,” or Second Bottoms.—W hile the period mark- 
ed by the Yellow Loam and its equivalents must have presented 
features not now exemplified, called forth by causes which have 
ceased to act, the formation next in upward order differs from 
those now in progress only in the quantity or intensity of the 
action which produced them. ) 
The Second Bottoms form part of the valleys of all the larger 

Streams of the state, and in some districts even of the “ creeks.” 

hey are in general most extensive where the material of the 

adjoining uplands was most easily denuded (without being too 
Pervious, as in the Pine Hills of the south ($$ 32, 77), and has 
therefore permitted the excavation of wide valleys; while, where 
that material resisted denudation, the contraction of the valley 
and consequent greater swiftness of the stream have either pre- 

Vented the formation of these deposits, or caused their subsequent 
Temoval, 

There are two points of difference between these “second bot- 
toms” and the “ first bottoms” of the present era, which enable 
the observer to distinguish them even when either is entirely ab- 
Sent. In the first place, the “ hummock” is always out of reach 
of the highest water within the memory of the “oldest inhabit- 

ant,” and in many cases the first bottom is as distinctly cut into 
the second bottom deposits, as the water channel is into the first 
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bottom, there being a sudden ascent of from three to as much as 
ten or more feet, while by a more gradual slope, thereafter, the 
difference of level often amounts to twenty feet and more. In 
the second place, not only is there almost always a decided differ- 
ence between the materials, and consequently the soils and natu- 
ral vegetation, of the first and second bottoms of one and the 
same stream (for example, § 809), but the nature of the latter 
soil shows a certain correspondence all over the state, so as to 
be mostly recognizable at a glance by an experienced eye. It 
is only in the lower portion of the course of the larger streams, 
that this distinction is lost in a great degree. 

The soils and subsoils referred to are mostly pale gray or buff- 
colored, fine siliceous silts, with but little coarse sand, accompa- 

dering uplands, whereas the first bottom soils are chiefly depend- 
ent, for their character, upon the materials into which the bed of 

viz., that the Bottom praine contains the fossils of the 
umm 

as known, present but a very few and indistinct stems and leaves, 
occasionally, in the more clayey bands. But it must f 
ered, that neither is the Bluff formation itself represented on the 
Streams in question. It therefore remains to be determined 
whether those fossils are an essential characteristic of the Bottom 
prairie, outside of the region of the Bluff formation, and on the 
sma re i disooyaHne 

on th 
territory of the Bluff formation. And as to the existence of 
any representative of that epoch in the great Mississippi Bottom 
itself, I have not had any opportunity of observing. 

It is evidently during the period of the Second Bottoms that 
the great denudations which have traced the valleys of our water- 
courses of the second, third, and even fourth order, were accom 
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the denuding agencies, it is difficult to understand why there 
should be any terraces of the kind described—why they, with 
their easily denuded material, should not have attained a gradu- 
al slope of surface toward the channel, instead of being as level 
as the first bottom itself. To my mind, the era represented by 
the second bottoms appears as distinctly marked as that of the 
Bluff formation, and as much entitled to a distinctive name re- 
Cognized everywhere. The difficulty of the study of the qua- 
ternary formations, sufficiently great of itself, is greatly enhanced 
by the want of such terms, and the failure on the part of many 
observers, hitherto, even to attempt to parallelize in different lo- 
calities the formations more recent than the Loess. am not 
se alent the Yellow Loam, also, is as distinctly in 

O. en 
why should not the “Loam period ” and that of the “ River ter- 
Taces” be as distinctly recognized among American geologists as 
those of the Drift and Loess? Even if these divisions were not 
Tecognizable outside of the Mississippi valley, they would serve 
. purpose for the study of not a small portion of the earth’s 
urlace,? : 

Since writing the above, I have received from Prof. Winchell 
4 copy of his interesting remarks on the subject of the apparent 
horthward transportation of large boulder deposits in the Drift 
of Michigan. While appreciating the force of his reasoning as 

Al my observations in this state and such 

That is precisely the direction indicated, as above stated, by the 
trend of the eastern pebble band of the Orange Sand delta, 

University of Mississippi, December, 1865. 

* The epoch here referred to as deserving a name is that designated the Cham- 
are in Dana’s Mineralogy po") from deposits of the era upon the borders of 

Champlain called the Champlain formation by Prof. C. H. Hitchcock.—Ens, 
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Art, XXXVIU.—Caricography ; by Prof. C. Dewey. 

(Continued from yol. xli, p. 280, 1866.) 

No. 298. C. cephaloidea, Dewey, Boott Illust,, No. 285. 

Spica composita oblonga raro sub-crassa infra foliati-bracteata, spiculis 
5-10 ovatis compactis apice staminiferis interdum interruptis; fructi- 

bus distigmaticis ovatis oblongis in rostrum planum acute bifidum vel lon- 
contractis, supra convexis enervibus margine superne sub- 

— ee ae levibus, squama ovati-lanceolata vel cuspidata breviori 
sequantibus ; culmo foliaceo 2-3-pedali; foliis et spicis 

viridi-pallidis, 
Rin ep hut! ub 7=Dr. Vasey, by whom it has been liberally spread 

among bota ; Nebraska,—Dr. Hayd As it grows near or among 
spa: 

and more winged and denticulate margin, and by its longer and cusp 
date scale, as well as by its commonly more dense or compact spi elets. 

Note.—This species in Boott is not C, cephaloidea Dew. in Wood's 

Botany, as the belgie so different, show ; and it was first described in 
1862 in his gard above. How C. cephaloidea came to designate it, 
is unknown to m Si t as Dr. Boott has fixed the name on this plant, 

and as no one Nie recognized the other, it may be well to substitute this 
description in Wood hereafter, giving to Dr, Boott the honor. 

No. 294, C. alopecoidea, Tuck. Enum., p. 18, 1843. 
Spica composita oblonga, spiculis 8-10 interdum plur ribus ovatis su 

aggregatis infimis nune subremotis superne ny flavescentibus ; 

stigmatibus 2; fructibus ovatis lanceolatis vel in-rostrum mediocrem bi- 

eau margine serrulatum acuminatis pine: convexis pt enerviis levi- 

us glumas ovatas mucronatas vel ike datas sub-zquantibus ; culmo 
i bale sub-2-pedali seabro basin folia 

by Dr. peuwell Penn Yan et vo i ns eee os cephalophora 

var. pel. a Dew., n this Jour., a "xliii, p. 92; in 2, appropriately 
renamed by Prof. aePortiaon: 1 Waa nist a an ee in Michigan 

by Dr. Cooley; also in Canada. 

No. 295, i angustata, ee repre Fl, Bor, Am. 1840. 
stricta, Ta 

Spicis Be dake tenuibus ae 46: staminiferis 2-3; pistillatis 

1-4 subsessilibus, superioribis apice staminiferis superne teretibus, infe- 

foliis ee py ng! rigidis glauci 
u t high, erect an 

expecially Sto in large clusters or a with te and recurved leaves 
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thove bracteate ; spikes 4 or 5 to 6, cylindric, rather slender for their 
length ; staminate spikes 2-3, sessile, the lowest bracteate; pistillate 
spikes 1-4, commonly 2-3, upper staminate above and tapering upward 
and sessile; the lower longer and short-pedicellate, more loose-flowered 
below ; stigmas 2; fruit oval or ovate, subacute, short-rostrate orifice en- 

aie, 
lasal -_— s oO 

2 oS z. fore Ss aR °o ur} P > ° + = @ = tae =a 73 fan oe i” o i=] ~ = = jo] © a ° 3 Gg » (e] = co oO co > = i= rt n 9 

‘ooden. The opinion of later botanists is that C. angustata is clearly 
distinct from the C. stricta, Good. 

8 Dr. Boott introduced the older name, C. Magellanica, Lam., to the exclusion of C. irrigua, Smith, and so long current, it is to be regretted 
@ did not continue the work.and make the change in other cases. Then 

C. tenella, Ehrht. would have banished @, tenella, Schk., even though © 
Schk, himself had not already expunged it, as a synonym of C, loliacea, Linn.: so of some others. 

No, 296. C, juncea, Willd., Syst. Veg. 1826. : 
— miser, Buckley ;’ Sill. xlviii, 141, 1845, and xxix, 346, 1860. 

Pedunculate, long and setaceous-bracteate; stigmas 3; fruit slender, Jan- 
? 

No. 297. ©. rotundata, Wahl. 1803. 
— globularis, Schk., No. 111, fig. 93. 

' For his description see this Journal, xlv, 1843. 



328 C, Dewey on Caricography. 

mit, sometimes 2 near the staminate and a third remote cylindric, rarely 
uite long exsertly-pedunculate, all leafy-bracteate and the lower bract 

n 
. q 

sheathing 

C. lupulina, Muh., vol. xi, p. 165, this Journal, 1826. 

var. gigantoidea, Dew. , 

Staminate spikes 1-3, often 2-3, sometimes 1 with stamens on one of 
two of the upper pistillate spikes, cylindric, erect and covered with long 

and large lanceolate scales, the upper quite long and the lower shorter 

and near; pistillate spikes 2-3, cylindric or oblong, large and thick, 

densely flowered, the lower short pedunculate; fruit ovate-lanceolate, 

more ventricose than the common plant, or slightly ovate-globose, au 

more like that of ©. gigantea. The achenium or seed very different from 

that of C. gigantea, and not like that of the common C. lupulina, which 

is too nodose in fig. 162, and too little nodose in fig. 279 on p. 95, No. 

232. 
The following differences need consideration, which are very obvious, 

as C. lupulina and this so named variety grow together and are abun- 

dant. The former rarely has more than one staminate spike, the latter 
very rarely has so few as one, and often three. 

Of the former the fruit is very long and nearly erect; and of the latter 
ae and somewhat shorter, as well as horizontal or even reflexed at 

e 
The spikes of the latter have less diameter, or about two-thirds the 

size of the former. : : 
_ The seed of the latter is mature early in August; that of the former 

ripe late in September on the same round; a d on the late maturing 
latter plant the seed is not developed beyond its small beginning, and 

will be abortive. : 
The achenia of the two are unlike; that of the former is triquetrous, 

with nodose projections on the middle of the three edges, and quite taper” 
ing 3-sided above and below; that of the latter is not thus knotted, and 
is shorter and Jess tapering or somewhat round-edged 
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ufts 
The divergence of the fruit msl C. retrorsa more than C. lu upu- 

These differences are too marked for the same species; but™for the 
present, and until Soeene forms fail to be discovered, it may be wise 
to call it var. gigantoid 

Near Cayuga oy ee Tompkins Co.,—H. B. Lord 
who has pointed out most of the above differences. He stated also that 
Dr. tie as well as myself, thought the plant a form of C. gigantea at 
the 

C. gigantea, maw described by Rudge in the Transactions of the Linn. 
Soc., 1803, was credited to Carolina. It has been found growing in 
Louisiana, and bei wig as far as Kentucky and Delphic. From the 
last state it was sent me a few w years ago and also this year, by Wm. M. 
anby, Esq. It is a southern plant, and finely sce in Boott. 
The first C. lupulina that I saw with two staminate spikes, w 

ale i years ago from Dr. Short, of “Loni Ky. I oe it 

Note leeeilecidaies have tna more full descriptions of some species 
desirable Only a few can be give 

C. filifolia, Nutt., vol. xi, 1826, and vol. xii, 1827, of this Journal. 
Illust., No. 36 6, fig. 37, Boott. 
neinia breviseta, Torr. Mon., p. 428. 

Spike single, oe chet shows, cylindrie or tapering, with broad close 
and obtuse scales, brown and white edged, pistillate at the base and also 
much larger by the a pe six or eight fruit; stigmas three; fruit ovate- 
triquetrous, rather obovate in maturity, tapering below, 1-4 on the small 
form and 3-8 on the taller, short- -apiculate, about equalling the short © 
<a fea and often very obtuse or even oe scale, which is sig 
hyaline when the fruit is mature and brown with white edges w 
young; culm 3-4 inches, or 6-8 ci, clastored, with involute filiform 
leaves often nearly as lon g as the 

Plains of Miesaarks- Metall 1818, * . ‘ eespitose, scarcely a hand bresdth 
high 7 Arotic America and widely on the Rocky Mountains,—Richar 

n& Hall Nia ee Nebraska,—F. V. Hayden, 1855: the taller on 
the Rocky Moun 

C. livida, Willd. eats and Gray’s Bot 
— limosa var. tas Wahl. in this Journal, vol. x, p. 41, 1826, credited 

to Becke 
var. pedicles Paine. 

curious vaxier has a pistillate spike on a long radical peduncle 
pete rape same root, with a leafy c sein sgt a terminal staminate spike, 

the peduncle nearly as gee as the 
Cold marshes, Litchfield, feikicer Co. .. N. Y., with the typical iam 

Pain ne, in his excellent “ Plants of Oneida County and vicinity,” now. 

(1865) being printed ; also, in Manchester, N. J.,—Knieskern. 
This is very like that described i in this Sokciel. vol. xxxix, p. 71, 1865, 

Am. Jour, Sc1.—Szconp Sexmms, VoL. XLI, No. 123.—May, 1866. 
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from the same section of the etate, which sometimes has a pistillate spike 

contiguous to the staminate on the leaf-bearing culm, 

Of C. irrigua, Sm., vol. x, p. 42, now C. Magellanica, Lam., vol. XXxIX, 

1865, is found a form approximating toward that of the preceding 
anomalies, viz., nearly, but not quite, radical long peduncles bearing a 

single pistillate spike. Swamp near Roime,—Paine 
C. pubescens, Muh., so regular in its form, occasionally has a long, 

nearly radical, peduncle and spike, far from the usual place of the lowest - 

pistillate. Mr. Paine. 

C. Sartwelli, Dew., vol. xliii, p. 90, 1842, is found to be a variety of 
C. intermedia, Gooden. in Schk. (the C. multiformis, Thuillier), which 
was afterwards seen to be a form of the earlier named C, disticha, Huds., 

in Fl, Ang.; but all these, sometimes in one locality, are found growing 
in the states of New York, Illinois, Wisconsin, Canada West and other 

British possessions. The designations should have the following order : 

C. disticha, Huds., substituted for the later synonym, 
— intermedia, Gooden., vol. iv, p. 343, 1847; 

var. Sartwellii, Dew., in place of this named species above. 

C. muricata var. cephaloidea, Dew., this Journal, vol. xi, p. 308, 1826, 
is C. sparganioides, Muhl., var. minor, Boott, Illust., No. 284, and first 
published in 1862 by him. 

C. miliaris, Mx., vol. x, p. 36, 1826 this Journal. The description 
according to that of Michaux was given to aid botanists in detecting 
h passed, and this is the only species 

narrow linear scales, I als gure of the same, taken at Paris 
and sent to Dr. Torrey, who lo politely made me a present of It 
All the figures are very much 2, and indicate the plant to have an 
erect slender culm, with , very narrow and very long leaves, 
at m re all shorter than the culm. On m ure the stigmas ar 
not given, but the fruit agrees with Michaux’s language, with a scale 

His friend also 

Such is the amount of present knowledge of @. miliaris, Mx. 
thinks, it will be found to be, when discovered, “inseparable from C, sar- 
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C. stenolepis, Torrey, this Journal, xxx, 59, 1836. 
Some addition to the description given in the Journal, on specimens 

sent me by Dr. Torrey, is required. For Dr. Torrey soon found in a 
large numbe ecimens that many have not the terminal spike 
wholly staminate, but pistillate above, some of which spikes were not 
half staminate ome the staminate spike is very small or merely ru- 

ovate or subglobose.” Similar differences occur in the s specimens from 
om as = as — Torr. Mon., - 421-2, 

adusta, Boo r. minor, Boott, Fl. Bor. Am. 1840, is held by 
eh to aot C. phate. Tuck., which some still doubt. 

C. Vaseyi, Dew., this Journal, xxix, 347, 1860. 

- his Ilust., No. 71, Dr. Boott gave the difference between this plant 
and both C. vesicaria L. and C. monila Tuckerm man; and hence it was 
named as above. Yet I have been led to enquire, if the not mature form, 
C. Vaseyi, from Dr. Sartwell, may not be an immature state of C. monila 
Both Prof. Tuckerman and Dr. Boott have decided to the contrary. An- 
other season may give satisfactory conclusions to all, 

C. cylindrica, Schw., from more extended comparisons of discovered 
species, appears to belong to the small form of C. utriculata, Boott, and 

be C. utriculata, var. minor, Boott, in his Ilust., No. 37. 

—In the midst of ill health I have completed this le 
siviole | in Sie series on Carices, which was begun in this Journal, vol. vi 
1824, and which has been continued at intervals to the fort rty-second yea 
‘n extent and period wholly unanticipated. Encouraged by the bigiiorek 
and successful and lamented first editor, and favore is | 
éssors, I am happy to express my obligations, and to reeord my gratitude 

and respect. Should health be given, I may perhaps prepare the often- 
Solicited ee, of all the species, a natural and fitting termination of 
this Carico ography. 

nan 

Arr. XL.—On a Mechanical Finger for use with the Microscope ; 
by H. L. Surru, Kenyon College. 

IN order to make out satisfactorily the structure of the 
it wonien frustule, viewed as an opaque object, I found it 
hecessary to be able to change its position while still in view; 
and for this purpose, to mount it upon the end of a fine bristle, 

or hair. The bristle, having the diatom frustule adhering, may 
placed in one of eck’s revolving slide holders for 
a ite and examined with comparative ease on several 

ick up the diatom upon the end of the hair, or bristle, 
I eae fe the little piece of apparatus which, p =p gas 3 
Rot inappropriately be named “ a mechanical finger,” 
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entirely unable to pick out and transfer specimens by the unaided 
hand, and to this class the present invention will, no doubt, be 

microscope body by means of the screw s, which pushes against 
a stout spiral spring. Within the clamp e, the smaller tube 9 

Inside of the tube g is fitted neatly another tube h, having the 
large milled flange ¢ firmly attached above, and the smaller 



H. L. Smith on a Finger for the Microscope. 333 

one & screwed on to it below. This tube can be turned around 

as shown near A, 2 

A milled-head (/) 
receives the finger 

when it is desired 

carries the small spring forceps Pp, which turns freely in the 

socket r. The forceps grasp the triangular slip of card ¢, which 

has a bit of human hair u, gummed to it, and projecting about 

h. 
The slips of paper and the size and length of the hair may 

be varied to suit the different objects which are to be picked up. 

put in the forceps p, 
cut, but not too much; t 
and, by means of ‘the milled he 3 

hair turned one side. For my own u 
a 

e black dot. Next, bring 
turn back the 
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tubes g and A by means of the head 7, and so adjust by slipping 
the tube g up and down, and by moving the arm mo, or the 

forceps p, in the socket r, that the end of the hair shall stand 
just over and a trifle above the dot; now clamp g by means of the 
screw f; and bring the point of the hair so that it may be seen, 
slightly out of focus, when looking into the microscope, just 
over the intersection of the cross, or the dot, by means of the 
screw s. The whole may now be elevated by means of the rack 
of the microscope and the adjusting slide replaced by another 
containing the material from which it is desired to pick up cer- 
tain objects. If the material is dried upon mica from a suspen- 
sion in alcohol, the object may be picked up easily; if dried 

, from suspension in water, it sometimes adheres 
strongly, but with a little care is easily detached. If the illumin- 
ation from below is too strong, the hair, which is, of eourse, a 
little within the proper focus, is not so readily seen at the same 
time with the object as it is with a feebler illumination. Upon 

ame this care must be taken to avoid a current of air, made 
by t 
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With it, until the moisture is in focus; a slight touch of the 
finger now causes the hair to descend, and instantly the moisture 
takes the object off and causes it to lie flat on the glass. Of 
course the slide, having the objects thus placed upon it, must be 
handled gently; but there is no danger of disturbing or losing 
the objects if it is first gently breathed upon, but not obliquely 
unless with great care. The next step is to mount the objects, 
of which we will suppose there are several, say of Stauroneis 
acuta, in the center of the slide, without displacing them and 
altogether making but a slight white spot when viewed without 
a magnifier, or by a lens of one or two inches focus. Cut a small 
circular disc or square of thin glass of about a quarter of an 
lnch in diameter or breadth, and warming it gently, after cleans- 

To finish the slide, all that is necessary is to paste another 
label, with a small hole in its center, directly over the glass 

id 
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and turning back the head ¢, the hair will again appear in the 
right place for use. ; 

It will frequently happen that the hair will gather up consid- 
erable dirt and must be cleansed; thisis readily done by slightly 
scraping it, without removing from the forceps, by the edge of 
a sharp, clean knife. The little spring of the hair as the knife 
edge slips off the end, will readily throw off all the loosened 

irt. If too much dirt is picked up with the diatom, or other 
object, it may first be deposited upon a cleaner place of the 
slide, and again picked up freed from most if not all the foreign 
material. 

obtain views very difficult to be had from balsam mounted 

very necessary to have them mounted on a clean slide, and 
themselves free from dirt. If the diatoms stick too firmly to be 
raised by the hair, they can generally be loosened by strongly — 

i I 

sey, Sa f finger” will be duly ty a and prove fully capable © 
for it. 

* See this Journal, Sept. 1865, 
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the slide are reversed. It is best to thoroughly explore the slide 
before picking up the objects, and to register those desired to be 

Arr. XLI—The Distribution and Migrations of North American 
Birds ; by Spencer F. Barrp, Asst. Sec. Smithsonian Institu- 
tion. (Abstract of a memoir presented to the National Acad- 
emy of Sciences, Jan., 1865.) 

[Concluded from p, 192.] 

A CoMPARISON of the carefully prepared lists of Greenland 
birds by Reinhardt in the Ibis for 1861, and of Iceland birds 
by Newton, published in “Iceland, its Scenes and Sagas,” b 
Sabine Baring-Gould, in 1863, will show that all the Jand birds 
Mentioned as abundant in Iceland are, with few exceptions, 
More or less common in Greenland; and it is therefore very 
probable that the additions to the lists of European birds found 
in Greenland are to be looked for among the remainder of the 
Ieelandic species. The following list, compiled from the above 
Sources, of all land birds of Iceland and of the European spe- 
Cles occurring in Greenland, will illustrate the relationship in 
this respect. 

Am. Jour. Sct.—Szconp SzRigs, VoL. XLI, No. 123.—Mary, 1866. 
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European land birds found in Iceland and Greenland. 

Iceland, Greenland. \ North America. 

Haliztus a ie eh iaeke mo ery common. | ? Very rare. 
Fal —— aden Rather rare. |Common. |Qu sh common. 

andicu ery commo' e. 
8 se foot L {Problematical. | Not common. ae rare. 
 gsalon, L, Very common. ; 

Nyctea nivea, H. Rather ra Very common. | Very common. 
Otus neaiirss are. Very rare. © ce eae 

One specimen. 
Ohetidon yas (Linn.), Rare. 
Hirundo rustica, , 
a aig die barsale Fischer, Psy 
Tu rdus m Seen twice. [killed. 

ili Common. Two specimens 
Doubtful. 

Raticitte rote (Scop.). Seen once, 
Saxicola cenanthe, Lina. Common. Common. Rare. 
Motacilla alba, L as Two specimens, 
Anthus pratensis, 2 e . 
Plectrophanes a L. Very rare. ommon. Very CoROny 

3, L Very common. ets common. | “ 
Aegiothus ina, > Rare. ommon, Common, 

cens, Gld. - 
Sturnus +oiganls, L. Rare. One specimen. 
Corvu priser nk 5 Common ' 

re. 
eon tehaaashain: Fabr. Common. Common. Common. 

an examination of the above list it will be seen that Fro 
the nit y land b ird abundant in Iceland and not noticed in 

Greenland i is rhe cesalon. 

Chelidon urbica, Hirundo rustica, Troglodytes borealis, Turdus me 
rula, Ruticilla tithys, Corvus corax?, and Corvus cornix. It will 

weet ; 

Sclater as found in Nee fecntiont 2 pa Nova . Halietus albicilla was noticed sh 
ase rather un 

nus a from vaiet 

Scotia ; sigan ino now he considers 
Instit tuti sses speciniens of true 
um from Moose Factory, Hudson’s Ba 
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y Leeland, Greenland. North America. 
Vanellus cristatus (Meyer) Occasional, _ {Two specimens. 
Ch; aradrius eee (L.), Not rare. Not rare, 

tL i Very common. 
Hem matopus stags (L.), | |Common, IThree specimens, 
Ardea cinerea (L.), Occasional. Two specimens. 
Falcinellus. rae Very rare. 
umenius pheeopus (L.) Very common, |Not rare. 
eg rquatus (Linn.), . , 

*hilomachus —— (L.), One specimen. Several specimens. 
4imosa wgocephala (L.), Common. One specimen. 
tallinago -. 1a (Leach), " Common, Bermuda, 
“ni rusticola (L.), Newfoundland. 
‘ulica atra (L.), Rare. : 

Crex pratensis (Bechst.), Very rare. Occasional. 
Ortygometra begs (ts), “ 
Rallus aquaticus (L.), tare, 
Bernicla leucopis (Temm.), |Common. (Common. ? Doubtful. 
Anser feru ; tare. 

. ersten: (Bechst.), tare. 
‘_ brachyrhynchus (Baill.), |Rare. 
snus ferus (Leach), fommon, Not rare. 

Nettion crecea (L.), ‘ery common. |Common. Not rare. 
areca (L.), Quite common, |Not rare. m 

Querqu dula querquedula (L.), Problematical, 
Fuligula fe 5 One specimen. 
Oidemia )s Rare. 
Larus ean Very rare. - 

The following list embraces the strictly North American birds 
Which are recorded by Reinhardt as occurring in Greenland. 

F alco candicans, Eremophila cornuta. 
Hirundo horreorum, Sphyropicus varius, 
Cistothorus palustris, Colaptes auratus. 

lus calendula. Charadrius Virginicus. 
udroica coronata. Numenius Hudsonicus. 
“  virens. ss realis. 
ni striata. Actodromas ee 

Parula Americana. Gambetta flavi 
Helminthophaga ficapilla, Macrorhamphus eit Aeettlypis Philadel phia. Porz: roli 
Anth ecovianes (breeds). Fulica Americana, — 
‘urdus m Nettion Carolinensis, 
vrannula + illa.? Bucephala albeola. 

Contopus Pail Eimeeun rspicillata, 
ie olivaceus. Podiceps ‘ 
>anthocephalus icterocephalus, Rhodostethia rosea, 
4onotrichia a rys. Xema Sabini. 
Loxia ] coptera 

While therefore it appears that Iceland in all probability fur- 
hishes a considerable number of species 0 aones aie 
Greenland, the latter sigs eg few American birds in re- a 
turn, This is owing to the fact that fooland ‘lee east of the 
Southwestern extremity of aecenland: and in part south of its 

* It is a to say which of the three allied species of North American thrush 
is meant her - 

* This s species is also indeterminable. * Quite as likely to be Z. Gambelii. 
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aerial currents, of which mention e made hereafter. ie 
following are the only peculiarly North American or Greenland ee: 
species noted in Mr. Newton’s list: Faleo candicans Gmel., Nu- 
menius Hudsonicus Lath., Histrionicus torquatus B 

ive 
The British island of Heligoland in the North Sea, off the 

coast of Denmark, is of special interest in an ornithological 
e 

birds than any other locality of its extent (400 out of about 

500 species admitted by Blasius), as well as several Asiatic and 
North American species not recorded as having occurred else- 

where in Europe. To the labors of Herr Gatke, a resident of 

the island, extended over more than twenty years, we are Ir 
debted for the curious and remarkable facts referred to (Nav 
mannia, 1858, 419). The North American birds observed by 

Anthus Ludovicianus, Nor. 6, 1851.| Tryngites rufescens, May 9, sels 

Dendroica virens, Oct. 19, 1858. | Pelionetta perspicillata, Oct. 9 ae 

Harporhynchus rufus, Oct. —, 1857. | Xema Sabinii, Oct. 25, 184 : 
G Rhodostethia rosea, Feb. 5, 185 eoscoptes Carolinensis, Oct. 28, 1840. 
Charadrius Virginicus, 20, 18417. 

The following North American birds are recorded in Prof. 
Blasius’s “List of the Birds of Europe, 1862,” edited by Newton, 
in the British Museum Catalogue of British birds, and in other 
authorities, as occurring in Europe :— 
Falco consdioatin, ‘gure ?Lanius excubitoroides, Neots 

auclerus furcatus and.) {Turdus Pallasii, : AY 
Nyctale Acadica, ) ) “ insoni, (Belgium; Italy. 
Scops asio, “ “ — migratorius, Germany. 

Colaptes auratus, . Anthus Ludovicianus, —_ (Heligoland. 
Picus villosus, a Vireo olivaceus,® (Chillaston, near Dery 

“ pubescens, . » May, 1859. 
Coceygus Americanus, - ulus Calendula, (England.) 

erythrophthalmus, (Lucca.) Ampelis cedrorum : 
Ceryle alcyon, (Ireland.) |Loxia Americana : 
Hirnade eh Wags (England.) “ — leucoptera, Be : m.) 

o, DerOner x ? Aegiothi uy’ 
sper nv setets (Heligoland.) Sion efria waaay (7 a pig 4 i) 

arporhynchus rufus, ; 6 England. Eialeocopien Cuatiaanen . Agelzus pheniceus, (Eng: 

5 Ibis, 1864, 894. * This, 1861, 177. 
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Sturnella magna, (England; March and|Bernicla Canaden (England.) 
October Quer pega "acon (Rother France) 

Eetopistes pike oria, (Eng Mareca (E nglan d.) 
drius Virginicus, cgi Cygnus American nus, 

aeciion erus, (England.) Falix — f 
Aivletia fe es, is 
Symphem A ey (Sweden 2 Bodies 
Attituras Partridiias (Germany; Eng-|Peli jeiatta perp, (Heligoland.) 

i ytes cucullatus, (England.) 
Tringoides macularius, (Eng.; Germ.) wae i “ 
Tryngites rufescens, (Eng. ; ieigolan ) Rent ots (Weser. 
Macrorham (bby pf esting (Ep nglan d.) |Sterna iio, "(Bngl-: Magdeburg. 
yom oe, Anous s ngland France. 

|Rho ucla rosea, (Heligoland; Eng- 
' Bon mapa (Roeland France) bp 

Rihevss Hudsoni (Ieelan d.) a Sabini, (Heligoland; ie tare 
- realis, Scotland.) (Ghoicocepbaiu ne England.) 

Porphyrio martinica. England. Philadelphia, (Ireland) 
Porzana Carolina, (England: Newbury, Oceanites oceanica, ngla 

Oct. 1864; ; Zoologist, 9 40.) Poffinus fuliginosus, (France ; Replat 
Botaurus lestiginos osus, (England.) obscurus, (E ngla mt 
. ee dew iolaceus, : Po pitioope Holbolli, (Holland.) 
fet hyparborens, (Germany.) 

Of the 69 species of the above list, all but 19 occurred in 
Great Britain and Ireland. 

List of birds supposed to be identical in Europe and North America, or 

not satisfactorily separated, 
so pt Mabon Fulix marila, 
pauila ch : Histrionius iia 
Pandion h cet Bucephal ula. 
Brachiotas a ee es Pm “=? ica. 

Harelda glacialis. 
Samia wisla,. sec Stelleri. 
ve e riparia, ollissima. ? 

Mpelis garrulus. og spectabilis ? 
? Pinicola enucleator. Mergus serrator. 

us linari Sula bassana. othu 

Pleetrophanes Aap nicus. * Graculus carbo. 
ete: Stercorarius (all species). 

eens spies Larus glaucus, 
; Lagopus pets a 

sil = Helvetica Rissa tridactya 
Strepsilas interpres. Pagophila eburnea. 
Phalaropus hyperboreus. ostethia rosea, 

; fulicarius, Sterna poet 
Tringa canutus, “  Caspia. 

“ maaritima. «  Hirundo. 
Catia _ Subarquata. * pr vi 

tis arenaria. . 
Bernicla brenta, Hydrochelidon fissipes. 
a m S ‘ Colymbus torquatus. 

. septentrionalis 
Spat Saeieniss Podiceps cristatus, 

ulelasmus streperus, 

I have omitted the strictly Pelagic or ocean- Sarge ng birds 
and those belonging to both coasts of the North Atlantic 
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falco, Nyctea nivea, Pleetrophanes nivalis, and Lagopus var. hyper- 
boreus e birds of Jan Mayen’s Land, which lies in a 
direct line between Iceland and Spitzbergen, and nearer to 
Greenland than, to either, I have seen no catalogue; but they 
probably have some relationship to Greenland species. 

Bermuda,’ in lat. 82° 16’ and long. 64° 51’, is about 700 
miles off the coast of the Carolinas, Cape Hatteras being the 
nearest land. It is nearly on the same parallel with Charleston, 
and about 900 miles south of Nova Scotia, nearly midway be- 
tween the latter and the Virgin Islands of the West Indies. 
The entire group to which it belongs is about fourteen miles in 
length by about three or four in width. There are no indigen- 
ous Vertebrates, with the exception of a lizard (Plestiodon longi 
rostris Cope, Pr. Acad. Nat. Sci., 1861, 315), and the birds are 
entirely North American in character, much like those of the 
middle United States. The fauna is especially characterized by 
the existence throughout the year, and the breeding, of the fol- 
lowing birds: Vireo Noveboracensis, Galeoscoptes Oarolinensis, Sia- 
lia sialis, Cardinalis Virginianus, Corvus Americanus (said to have 
been introduced), Chamepelia passerina, ? Gallinula galeata. 

n addition to these the following species are supposed to 
breed occasionally in the islands: Sphyropicus varius, Ardea he- 
rodias, 

All the other species appear to be accidental visitors, noted 
for a day or two one year, and not seen again perhaps for 
several. By far the greater number make their appearance 12 
autumn only, very few occurring in spring. ‘ 
There are no West Indian birds, properly so called, in the 

Bermudas; and the occurrence of Milvults tyrannus, @ South 
American species, is very questionable. 
A few species of European birds have been noted in the Ber- 

mudas, consisting of Sazicola enanthe, Alauda arvensis, aD 
Gallinago media. 

It will be noticed that the first and the last of these have beet 
found in Greenland, the Sazicola on the continent on y: 

As out of the line of migration of our land birds, it is not 
likely that there are any regular visitors to the Bermudas, €” 
route for other regions, the great majority of the species detected 
there having, in all probability in most cases. been driven out of 
their course by storms. They certainly do not all stop en route to 
the West Indies, as many of the species are not found in the 
latter islands, 

* See * Orni of th * © Sacdtie’s Contettuti i ‘a 1049 and 1850, and "The Natnraliat in Bersde’ yor ee Oren ast. 
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The water birds seem to appear more regularly, owing to the 
fact that ers of the Species apparent] y take their flight south- 

Last of birds recorded as occuring in the Bermudas.’ 
“‘eisagiaes neg (W). (wt o. of specimens 1, December. 
Faleo a um (W). ee a a 

plage (w ) at ae via especially i in September. 
“  sparverius, 

Circus ee us (wy "Oceasionl in autumn. 
Halizt cocephalus. 
Pa dion on nensis (W). " Abindank 
Otus Wilsonianus (W). 

tum 
qcoryeus Americanus. “ Thou sands,” Oct. 1849; a few in Fabs 
Sphyropicus varius (W). Pe was breeds ; December to A pril. 
Trochiles colubris (W). At one time common; April. 

wtura pelasgia. Several; Sept. 1849. 
Chordeiles popetue (W). Sometimes very common; April to ea 1864, 
aie alcyon (W). permey September to April; regular visito 

1847. 

Mig Viren we One ; 
Turdus ot telinus (W). Sev, erties 

ainsoni (W). Two; Octo 
ialiratcnen s (W). Several ; Temas and March. 

azicola enanthe, One each; Octobe March. 

; October. 
us No sis ( W), " abaeedan in station regular visitor. 

Dendroica coronata (W). ne; January; sev el AP pal oy ril. 
¥ 

zestiva ( 
Hirundo zener (wm, Rare in spring; common Aug. to Sept.; great 

t in Sept. 1849, 
bicolor or) Sept. 1849. 

Cotyle Sone (W). August and ty mg qr? 
Pr rea. Great flight Sept. 2 ogne 
Am pis cedrora m(W). Abundant eos ts December. 
Collyrio borealis. One; March, 

® Species with (W) are found also in the West Indies. 



344 S. F. Baird on the Distribution and 

Vireo Noveboracensis (W). Common; resident. 
(W). 

Eremophila cornuta, Three; October and February. 
; June 12. 

Chrysomitris tristis. Several; March. 
Curvirostra Americana, January to May. 

leucoptera. M ) ; 
Plectrophanes nivalis, January to February. 
Passerculus savana (W). April. 
Pocecetes gramineus, One; Oct. 25. 
Coturniculus Henslowi. Small fiock ; December. 
Melospiza palustris. One; December. 
Guiraca Ludoviciana (W). Two; October and April. 
Cardinalis Virginianus. Common; resident. 
Dolichonyx oryzivorus (W). Nearly every autumn; October. 
cterus Baltimore (W). Two; October. 
Corvus Americanus, A few every year; perhaps breeds. 
venaidura Carolinensis (W). One; March, 1850. 
Jhamzpelia passerina (W). Common; resident. 

Also most of the waders and a considerable number of the 

swimming birds. 

~ 

lusion.—From a careful consideration of the facts men- 
tioned in the preceding pages, we are, I think, entitled to derive 
the following generalizations in regard to the interchange of 
irds between America and EHurope. 
Kuropean birds, especially the land species, reach Greenland 

and return to the continent by way of Iceland, the Faroe Isl- 
ands forming a stepping-stone from Great Britain and Seandl- 
navia. In very rare instances species seem to proceed direct to 

American species observed in Kurope are found in Greenland 
at all. : 

Most specimens of American birds recorded as found in Hu- 
rope were taken in England (about 50 out of 69), some of them 
in Heligoland; very few on the continent (land birds in only 
five instances). 

n nearly all cases these specimens belonged to species abun- 
dant during summer in New England and the eastern provinces 
of British America. 

In a great majority of cases the occurrence of American birds 
in England, Heligoland, and the Bermudas ee been in the 
autumnal months. —, 
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The clue to these peculiarities attending the interchange of 
Species of the two continents will be found in the study of the 
Jaws of the winds of the northern hemisphere, as developed by 
Prof. Henry and Prof. Coffin. These gentlemen have shown 
(see Prof. Henry’s articles on Meteorology, “ Report of Commis- 
sioner of Patents for 1856,” page 489) that ‘the resultant mo- 
tion of the surface atmosphere, between latitudes 82° and 58° 
in North America, is from the west, the belt being twenty de- 
grees wide, and its greatest intensity in the latitude of 45° 
This, however, must oscillate north and south at different sea- 
Sons of the year with the varying declination of the sun. South 
of this belt, in Georgia, Louisiana, etc., the country is influ- 
enced, at certain seasons of the year, by the northeast trade- 
Winds; and north of the same belt by the polar winds, which 
On account of the rotation of the earth, tend to take a direction 
toward the west. It must be recollected that the westerly direc- 
tion of the belt here spoken of is principally the resultant o 
the southwesterly and northwesterly winds alternately predomi- 
nating during the year.” easy 
From these considerations and facts, therefore, we are entitled 

they can make is that of England, whence the fact that most of 
the species have occurred in the British Islands as well as 
Heligoland, equally well fitted to attract stragglers and furnish 

Iceland being in the latitude of the reverse current, from east 
i si caught up by the winds and 

Carried off would soon reach Greenland, only a few hun 
miles distant. This may be the principal agency of supply from 
urope to Greenland, as most European land birds are only met 

With there at rare intervals, although as Greenland lies north of 
Iceland, there may be a regular migration to some extent. 

__ As remarked, the prevailing direction of the winds, whether 
Violent or moderate throughout the year, as well as during the 
Period in which our birds are on either their spring or autumnal 
Migration, is from America toward Europe. itven should their 
Irection be reversed and that rare pheno 

. Hortheaster,” occur, it would merely have 
ing the birds back upon our own coast, or i 
Am, Jour. Sc1.—SEconp Sextes, Vou. XLI, No. 123.—Mar, 1 

44 

menon, &@ summer 
the effect of bring- 
nto the interior, the 
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line of the storm being in fact about parallel with the eastern 
shore line of the United States, and its influence extending only 
a short distance from the coast, and not involving the vicinity 
of Kurope at all. That such storms do affect the movements 0: 

along or near the Atlantic coast. Generally, large flights would 

swarmed with incredible flights of these birds. On similar oc: 
casions immense numbers have been carried far into the interior 
of the Atlantic states, furnishing the occasion of a regular car: 
nival for gunners, much as in the case of great flights of the 
wild pigeon. ete 

Another instance of the influence of northeast storms 13 
the occurrence of the Stormy Petrel, (Mother Carey’s Chickens) 

The p 
impulse which causes the bird or the fish to refrace its steps 12 
if so unerringly; the fact is a well established one and of 

im 

long period of time. The result 
erated by artificial propagation in 

N. Lawrence mentions (Annals N. Y. Lyceum, viii, 1864, 100,) that bid 
"me GC. 

Golden rel —— found at Montauk Point on the 28th of August, should 
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It may be considered as established that the migrations of birds 
are generally more or less in a north and south direction, influ- 
enced very materially by river courses, mountain chains, forests, 
Conditions of moisture, mean temperature, altitude, ete. Mid- 
dendorf (Die Isepiptesen Russlands) suggests that birds migrate 
in the direction of the magnetic pole; a suggestion not at all 

ca, 
It may be further remarked that while birds ee 

y a definite 

tes in either spring or autumn, and are not known there in the 
other season. This is a fact well known to the diligent collector, 

and I have been inclined to think that, in very many instances, 
birds proceed northward along the valley of the Mississippi, to 
Teturn along the coast of *the Atlantic. : 

In general the northward vernal movement is performed 
much more rapidly, and with fewer stops by the way, than the 
autumnal. i 

Birds generally make their appearance in given localities 
with wonderful regularity in the spring, the Sylvicolide espe- 
cially; a difference of a few days in successive years attracting 
the notice of the careful observer; this difference is generally in- 
uenced by the season. The time of autumnal return 1s, per- 

haps, less definite. 

Arr. XLII—On the Meteoric Fireball of July 18th, 1846; by 
DanieL Kirxwoop, LL.D., Prof. of Math., Indiana State 
University. 

ON the 13th of July, 1846, at about 9h. 30m. P. a, a brilliant 
fireball passed over Maryland and Pennsylvania, and was seen 
also in Virginia, Delaware, New Jersey, New York and Con- 

hecticut. This meteor was noticed in many newspapers imme- 

diately after its appearance; but I believe no account of it was 
given in this Journal. i 
When this brilliant object appeared I was in the parlor of a 

friend, in York, Pennsylvania. The meteoric light shone bright- 
ly into the room, and immediately after, I heard exclamations of 
Surprise from persons in the street. I hurried to the door, but 

fore I could reach a point from which the meteor was wisible 
it had disappeared. The same evening, and also the next day, 
Several citizens of York, who had had Sst he de of oe aa 

Or, pointed out, at my request, its apparent path. 
subsequently Thad petloas in Chanceford, York Co., Pa. (twenty- 
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tomed to accuracy in the measurement of angles. At York, the 
least zenith distance of the meteor’s track was estimated by Mr. 
Ettinger to be 10°—doubtless a close approximation to the truth. 

e August number of the Literary Record and Journal, a 
monthly periodical then published at Gettysburg, Pa., contained 
the following editorial notice of the phenomenon :— 

“Tt appears, from various accounts received from abroad, that 
the extraordinarily large and brilliant meteor, which apparently 

the liberty of sending you the principal particulars. 
* Time, July 18th, 1846, 9h. 30m. : 2 New Haven. 
Place when first seen.—Az. 69° west of true south ; altitude 

10°—both uncertain, probably two or three degrees; and more 
over the observer probably did not notiee the meteor at the in- 
po it © tee visible. 4 

ace of disappearance.—Az. 872° west of true north; altitude 
74° to 8°. Azimuth may be adit more or less ; altitude 
very nearly correct. 
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Motion, exceedingly slow.—Time of flight not less than 20 sec- 
onds. ‘This seems scarcely credible, but the chief observer, who 
8 an exact man, well aware of the danger of over-estimating 
small portions of time, thinks the time still longer. 

pparent size.—EKqual to that of the planet Venus on the ay- 
erage, at the same altitude. 

The meteor left no train, emitted no sparks, and did not 
vary in brightness during its course. 
i, A “Ss 

from Pennsylvania, New York and Virginia, but so miserably 
1 e very slow 

as near as possible.” 
I had furnished the same number of the Record and Journal 

With an article on this meteor. As published, however, it con- 
tained several unfortunate typographical errors. com- 
ee moreover, of the descriptions given of the phenomena 
ed me to a sligbt modification of my results. As might be ex- 
pected, some of the accounts by observers were very unsatisfac- 

tory and even conflicting. I even found it impossible to har- 
monize those which separately would have been considered trust- 
worthy. Without further details I will merely state that after 
Various trials the following results were found most nearly in 

mony with the best observations. 
The course of the meteor’s path was north, about 30° east, and 

its rojection on the earth’s surface passed about four miles west 

of ancaster, Pa., and nearly through Mauch Chunk, in,Carbon 

County. The almost unanimous testimony of those who saw the 

meteor at Lancaster was that it passed a little west or northwest 
of the zenith; while a few stated that it passed directly “over- 
head.”” When west of Philadelphia, according to a correspond- 
ent of the Public Ledger, its angle of elevation was 42°. This 
would make its altitude above the earth’s surface, when near 
Lancaster, about 59 miles. The place of the meteor's disappear- 
ance, as seen from New Haven, was at the distance of about 135 
Miles, near the south corner of Wayne county, Penn. Its appa- 
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rent altitude at disappearance being about 72°, would give its 
elevation above the earth’s surface about 18 miles. It was a lit- 
tle northeast of Lebanon, Penn., when first seen at New Haven, 
and its distance from the latter was about 189 miles. The cor- 
responding altitude was 33 miles; or if we suppose this angle 
of elevation to have been 18° (and the writer admits an uncer- 
tainty of two or three degrees) the altitude was 44 miles. 
When nearest York its altitude, according to Mr. Ettinger’s 
estimate of the zenith distance, was about 68 miles; and when 
nearest Gettysburg, (the zenith distance being 25°), about 70 
miles. The point in Virginia to which it was vertical when 
first seen froin Gettysburg was probably about 50 miles south- 
west of Washington, D. C. The length of the projection of its 
visible path on the earth’s surface was therefore at least 250 
miles. The length of that portion observed from New Haven 
was about 78 miles. When it is remembered that the Gettys- 

miles. 
Velocity.—The estimates of the time of flight by different ob- 

servers were so discordant that nothing definite could be inferred 
from them. That of the observer at New Haven was perhaps 
the most reliable. This would give a velocity with reference to 
the earth’s surface of about four miles per second. The heliocen- 
tric velocity was probably between 20 and 25 miles per secon¢. 

Apparent magnitude.—The estimates of the apparent diameter 
by persons in York and Lancaster varied from + to # that of 
the fullmoon; whilesome at greater distances from the meteors 
Bern snag it about 3. The apparent size at New Haven was 
muc 
was much greater. Moreover, at York and Lancaster the 
meteor had a train about 1° in length, while nothing of the 
kind was observed at New Haven. 

was assured by persons in Harford count , Maryland, Chance- 
oaks that shortly after 

ie disappearance of the meteor a distinct report like that of @ 
distant cannon was heard. As this was noticed by a consider- 
able number of persons, and in plac 
other it is scarcely possible they could have been mistaken. AS 
might be expected, their estimates of the interval which elapsed 
were different; but Mr. Ettinger of York, who was paying pat- 
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in Lancaster and York it disappeared behind buildings, so that 
no estimate could be given. ‘The errors in regard to its appar- 
ent altitude when it first appeared, are readily explained on the 
assumption that few saw it at the first moment of visibility. 

=—=—=—"__—_-.__ 

Art. XLITL— Whitney's Geology of California. 

[Continued from p. 231 of this volume.] 

and such other matters treated of in the Report as our space 
will allow, following as nearly as is convenient the order the 
author pursues. 

Tue Srerra Nevapa. 

This mountain chain, the grandest in the United States, pos- 
Sesses a peculiar interest from whichever point of view consid- 
ered, Possessing, as it does, the highest peaks in the country, so 
far as is known, and perhaps the greatest magnitude of mass of 
any chain in North America, abounding in the grandest scenery, 
Containing mines the products of which have changed com- 
mercial values throughout the civilized world, and which have 
Stimulated an emigration that has built up eleven states and ter- 

Titories west of the meridian of 103° within seventeen years, 
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seven of which states and territories lie entirely on the west of 
the Rocky Mountains; a chain about which so much has been 
written and yet so little accurately known previous to the pub- 
lication of this Report, we turn therefore with special pleasure to 
the facts here published. ae 

As stated respecting the chain, in the last number of this 
Journal, it has the direction N. 81° W., from Mt. San Jacinto to 

says, ‘‘we consider all those chains or ranges of , 
belong to,the Coast Ranges, which have been uplifted since et 

reckoned as belonging to the Sierra Nevada.” 
ing al 

around like a grand amphitheater, we pass suddenly from the 
undisturbed Tertiary to vodka of the fens age and waite highly 

so doing, we pass from the Sierra Nevada 
the Coast Ranges, although the chains form a perfect topograph- 
ical junction. And, again, at the northern end of the valley, in 
-somg county, . reba: “psp lying to the east of Sacra- 
mento river are horizonta i ; are hiwhly! disvarbed. » While on the western side they 

These horizontal strata may be traced at intervals for over 
400 miles, forming a narrow belt at the western base of the 
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chain, not however continuous, but occurring in patches, some 
very small and others large, the larger lying nearer the two ex- 
tremities, the central portions, as might be expected, having 

nh more extensively swept away by denudation. Portions 

quently in the mining regions, which sometimes extend up to a 
Great height, and often contain the precious metal in quantities 
Sufficient for profitable extraction. 

0 the south of the latitude of Sacramento they are entirely 
Tertiary. The most considerable mass commences’ near White 
Tl 

. rn ri 
from 200 to 600 feet high; the rock is soft, easily decomposing, 
and the hills dry and treeless, They rest on a floor of granite 
Which is exposed by denudation at frequent intervals. Wher- 
ever fossils have been found, they are in poor preservation and 
ave been referred to the Miocene. South of Kern river the de- 

posits are widely distributed, but are not so extensively denuded. 
Passing north, occasional patches occur at intervals to the 

American river at Folsom. Here the first Cretaceous rocks 

Sverlaid by beds of lava, but in a number of streams, cafions 
have been worn to such a depth that they cut through into the 
fossiliferous beds beneath, so that the formation was found at 
Intervals nearly to Pitt river. 

more interest to the general reader is the great aurierous 
belt along the western slope of the chain. 

Auriferous Belt,—The auriferous region of the state is not ex- 
Clusively confined to the western slope; but this portion will be 
first noticed, 
Aw. Jour. Scr.—Szconp Series, Vou. XLI, No. 123.—Mar, 1866. 

45 
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th. 
auriferous rocks extends within the chain fr om the 

Tahichipi desert northward to the Kern river, which is sufli- 

mines 1 h 

Basin (‘the Park’”’ of the Pacific R. R. maps); but whether 

“intervals to White river; but north of this there are none 2 
much extent until we reach the San Joaquin. 

n passing north from this last point the metamorphic slates 
rapidly increase in breadth and importance, and before traveling 
thirty miles we reach the great auriferous region of the State, 
which forms a continuous field for more than 200 miles, and 
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The great feature of this county, economically considered, is 
the so-called “ Mariposa Estate,” on which are some of the most 

the mountains being in the main parallel with the strata. 

Subordinate to these belts of slate and sandstone are masses 
of serpentine and beds of limestone. The extreme southern 
end of the estate is occupied by granite, which cuts across these 
belts and extends, on ithe side, beyond its limits 
The slate belt is of the most interest to the public, for in it 

i 0 nu- 

Then occurs a break, extending across them, where the slates 
are much broken and confused. North of this, the strike is N. 
28° W., a change of 26°, This portion extends from the Ophir 
to the Pine Tree mine. Near this is another break, where the 

° 
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continue in the direction of N. 54° W. 
he slates on each portion are remarkably parallel, and have 

every possible degree of metamorphism, and in places have 
sandstones interstratified with them. They dip at all angles, but 
always to the east. 

uartz veins are very numerous, and generally have the 
same direction as the strike of the slates, or very near 1t. 

strata again change the direction of their strike 26°, and then 
We. 

average breadth of the quartz is fully twelve feet, and - places 
it expands to forty feet, all of solid vein-stone. As with most 

uncertain. The processes of extraction, however, have 
always been the best, or the most economical. t 

rinceton mine, six miles southeast of the mines - 
named, is the most extensive, and has yielded the most gol , 
he works extend to over 500 feet in depth, and over 1400 o 

in length, and the yield is stated to have been about $2,000,000. 
But we cannot enter into further details. : a 

It was near the Pine Tree mine that Mr. King discovered, 
first in Jan. 1864, those Jurassic fossils which indicated unmis- 
takably the age of these slates. Some of them were foun 
within a few feet of the vein. h 

line of very heavy outcrops of quartz commences at 
Pine Tree and Josephine mines and extends northwest neary 
70 miles to Jackson, in Amador county. Many persons have 
supposed this to be one vein. If it cannot be proved that these 

In Mariposa county there are scarcely any of those superficial 
volcanic accumulations that so modify the mining features 
the northwest. Hence, there aré few or no “deep diggings” 
great hydraulic washings; the placers are more shallow, 224, 98 
@ consequence, sooner exhausted. 
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in this direction along the western slope, until, in Butte, Plumas, 
Shasta and Siskyiou counties, the immense quantities of these 

deposits which determine the character of the mining. Here 
We find more hydraulic workings and deep diggings. In these 
have been found the remains of more large animals, the ele- 

in the form of ashes, which have been arranged into strata by 
water or other means, and afterward solidified to various degrees 

* Here it should be understood that I use the term metamorphic only for rocks 

not granite, or granitic, for convenience merely, and without advocating any theory 

in regard e origin of the granite,—w. H. B. 
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water infusoria. 
The term cement is often applied to certain forms of these 

consolidated volcanic materials, commonly to the breccia, or 
coarser materials; but the term-is used loosely, and is often © 
applied to true auriferous gravels now hardened. ‘To notice all 
the phases that these superficial volcanic deposits assume, or all 
the modifications they give rise to in mining, would exceed the 
limits of this article; we will therefore notice but one, “Table- 
Mountain Mining.” ‘ 

As before stated, the lava often flowed down the old river 
valleys, and then consolidated into very hard basaltic rock. 
Such a mass has withstood the denuding effects of later times 
much more completely than the slates on either side. Hence, 
the streams have cut new channels; and, at present, these 

mF) 
basalt, supporting a scanty growth of shrubs and stunted trees, 
in marked contrast with the hills of slate that have a more 

valley or mere gorge. And in other parts of the State evi 
dence is cited of even much greater denudation. On the Middle 

Pilot Peak and the adjacent heights, which lava is here about 
650 feet thick, Instances might be greatly multiplied in proof 

ation. 
Of course this lava now covers the auriferous gravels that 

i ‘flats,” “bars,” “! gule es 
and “bottoms,” that form the rich placer-grounds of those early | 
ages. Here it has been safely kept from harm and locked 
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age. So far as they have been studied, it seems that the fauna 
that flourished just before, and at the time this volcanic convul- 
sion came on, was entirely distinct from that which flourished 
later, the Post-tertiary remains, which figure so very conspicu- 
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the diggings in several cases. We expect most interesting Te- 
sults from a careful study of the vertebrate remains, which we 
trust they will receive. , 

Farther north, where the lava has flowed over extensive flats 
and slopes in sheets rather than in streams, the gravel is often 
worked beneath the beds. For reasons obvious to the reader, 

range of hills, called the Gopher Hills. The first is rather reg 
ular, and claims have been located in regular sequence for some 
twelve miles in length, the direction of the productive part of 
the lode being about N. 30° W., the claims curving to the north- 
ward as it goes west. The other line is more irregular and the 

tem ber. 

At present the two principal mines at Copperopolis are the 
“Union” and “Keystone,” both of which are opened on an €X- 
tensive scale, and have sent large quantities of ore to market. 

bons gem = rie rie 2 — At the latest accounts the low- 
est levels had reac a depth of he mine 
continued still to be rich, aoe 

‘te ore 1s copper pyrites, more or less mixed with irot 
pyrites, the latter in some of the mines greatly reducing the per 
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centage of copper. Copper mines occur in various other places 
in the State. Some in Plumas county promise well, and others in 

el Norte county have sent some ore to market of great richness ; 
but thus far the yield of all the other mines has been insignifi- 
cant compared with that from those of Calaveras county. The 
shipments of ore from the State have been as follows: 

1863, - - - 5,933 tons, valued at $512,925 
1864, - - - 14,325 “ “4 1,094,660 

e news- 
papers state that the Union mine shipped an average of 1000 

lower, the passes lower, the granitic core of the chain narrower, 
the belt of metamorphic rocks on the western slope correspond- 

re mil ut large 
In these larger areas of 

caped the usual metamorphism. , 
We are now led naturally to consider the question of the age 

of the rocks of the auriferous series in California. They have 
been regarded as older than the Carboniferous by all writers 
on the subject previous to the publication of the Reports un- 

der consideration. The announcement, therefore, of their later 

ew ogis 
paleontological evi- 
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begin atthe north, since in that direction the first fossils were 
found. 

At Bass’ Ranch, near Pitt river, (about lat. 40° 45! N.), there 
isa large development of the limestone formation of the Sierras. 
It is highly altered and forms several hills of considerable alti- 
tude. Dr. Trask first noticed fossils in these limestones, and 
mentions the locality in his Report of 1855, where he refers 
them correctly to the Carboniferous; but the material was too 
incomplete for a satisfactory conclusion. Placer mines occur 10 
the region but not in the immediate vicinity, and the relation of 
these limestones to the true auriferous rocks, and to the chain of 

Paleontological Report, (plates 1 and 2). These species number 
ed fourteen, of which only four or five were referred to species 

ore known. number of* others were too imperfectly 

auriferous slates. These, though imperfect, were considered 
identical with those of Bass Ranch. Other fossils, also 1mpe? 
fect, but apparently of the same age, have since been ound 
near Genesee Valley, in a similar rock. All these limestones 

0 
proved, but we are led to infer that they are so from their char- 
acter, from the fossils found near Genesee Valley, and from thelr 

n. 
In the same year, Triassic fossils were found in several places 

east of the Sierra Nevada, in the (then) territory of Nevada. 

hitney, near Dayton, and by 
essrs. Gorham, Blake and R. H : eae 

the Humboldt mining region, omfray in several localits 

i 
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The next year, 1863, the party made a most interesting discov- 
ery of fossils on the north slope of Genesee Valley, in Plumas 
county. The Carboniferous, before spoken-of, with the Triassic 
and Jurassic were all in place. The Triassic were found at 
Gifford’s Ranch in calcareous slates, and some of the species are 

y Mr. Meek and figured in the same volume on plates 7 and 8.. 
1 

task for some time previous. These were found in the rich 
mining region of that vicinity, but neither was in place. The 
same autumn Mr. Gabb succeeded in finding, in this same region . 
and tn place, imperfect remains of Cephalopods which catnot be 
founsuished from the Belemnites found later on the Mariposa 

state, 

Warded by the discovery of many new localities of fossils 
extending from Mariposa to the Stanislaus river, some of the 
Species being identical with those of Mariposa and others new. 
hese discoveries were noticed in the last number of this 

Journal, but no detailed description has yet been published. 
The occurrence of these fossils for a distance of more than 

250 miles along the western flank of the Sierras, and in so 
many localities, leave no doubt in regard to the true age of the 
auriferous slates of California. ‘We omit here many minor de- 
tails, and those other geological features that lead to the same 
conclusion. We can, however, more strongly affirm the state- 
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. 

116th meridian 

they have afforded a large amount of gold. 
he most of the northeastern part of the state is covered by lava. One patch, continuous or nearly so vers f not y SO, covers an area O 

less than 10,000 i : sq 
yond the borders in the little known regions adjacent on the 

and east. Cretaceous strata pass beneath this lava oD 
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the north and south sides of Mt. Shasta, and also at numerous 
points along the eastern side of the Sacramento valley for nearly 
a hundred miles south of Pitt river. In places these volcanic 
rocks have an immense thickness; in fact, the lofty Mt. Shasta 
and Lassen’s peak are but enormous piles of these voleanic 
products. 

These two prominent peaks are the grandest objects of north- 
ern California. Both were ascended and measured barometri- 
oe by members of the survey, the former in 1862, the latter 
in 18638. 

hasta is a very regular cone, rising to an altitude of 

mit, and emenations of steam, hot water, sulphur, and gases are 
how its only symptoms of activity. : 

i ia about eighty miles southeast of this, on the 

a is less regular in outline, and it rises from a much higher 
ase than Mt. Shasta. On its broad flanks are a large number 

along its entire length, too numerous for even an enumeration 
in this place. : \ 

he immense mass of the higher Sierras, lying between the 
~ latitudes of 35° and 39°, was left unnoticed in our consideration 
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highest waterfalls, and the sublimest scenery of the state. The 
chain was crossed by the party at eleven places between these 
parallels, and a large number of peaks ascended,—a most labo- 
rious work, as can be believed when we consider the rough 
character of the country, its remoteness in most parts from civil- 
ization, its great altitude, the absence of previous information 
respecting large portions of it, the cold, and the many other dif 
ficulties to be surmounted. Some few facts will bring these 
more vividly to the mind. 

South of the Truckee Pass, for about 300 miles, there is not 
a pass below 6000 feet. For 250 miles south of the Placerville 
Pass there is not a pass below 7000 feet, For nearly 200 miles 
from the Sonora Pass southward there is not one below 10,000 
feet, while for 150 miles there is not one below 11,000 feet, and 
for a hundred miles not one below 12,000 feet. At least none 
are known, The culminating point is near lat. 86° 80’, where 
the highest peak (named Mt. Whitney in honor of the director- 
in-chief of the survey, by the party who explored this region 
is about 15, feet. ‘ : 

Near this, within a radius of 25 or 80 miles, nearly a score of 
peaks rise to 14,000 feet or higher. These peaks are all of 
granite, which rock here occupies nearly the entire width of the 
chain (nearly or quite 80 miles wide). Cafions from 3000 to 
6000 feet deep abound; and everywhere above 4000 feet, but 
especially from 6000 up to 11,000 feet, are traces of former g!2 
ciers on a most stupendous scale, the glaciers themselves having 
disappeared. Large areas of rocks are polished, and immensé 
moraines are common. Heavy forests clothe the slopes between 

the altitudes of 4000 and 9000 feet. Below the former altitude 
we have the scattered trees and shrubby vegetation of the hot 
and dry foot-hills, and above the latter up to 10,000, or in places 
up to 11,000 feet, the stunted growth of alpine species. ‘These 
last are largely composed of small trees and shrubs; above these 
limits are the desolated slopes of snow and granite. Here and 
there a grassy flat is found in some valley; but the green pas 
tures that form such an element in the alpine scenery of Kurope 
are entirely absent. Hundreds of little lakes and ponds nestle 
in the valleys or occupy the beds of old glaciers, as clear and as 
blue as the sky they reflect. Some were seen frozen over i0 
midsummer, and many of them are doubtless frozen the most 
of the year. 

The desolation of these higher solitudes, the deep silence that 
rests upon them, the intensely deep blue of the clear sky, nearly 
cloudless me i and entirely s0, except at rare intervals, at 
night, the deep black from which the stars and moon sh 
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s. : 
e high peaks ni hehicewd miles farther north, near Lake 

Mono, are of entirely different aspect.. Mt. Dana rises to an 
altitude of 18,227 feet, and has a more rounded outline. This 
a8 well as its neighbor, Castle Peak, which is about 13,000 feet, 
Consists of metamorphic slates. These slates belong really to 
the eastern slope, but here form the crest; and a little farther 
south they become enclosed in the granite and finally end with- 
In the chain. 

Mt. Dana will doubtless soon become the resort of tourists, 
being very accessible from the Mono Trail, which runs along 

by its southern base, and lying directly back of Yosemite valley. 
It is rare indeed that so much sublime scenery can be found 
within so short a distance as within the forty miles from Yose- 
mite valley to this peak. The ascent is easy, and the view ex- 
tensive, embracing the whole western slope on that side, and 
extending to the coast ranges, which in places are 200 miles 
distant; and in the opposite direction reaching far over the 
deserts, and the many mountain chains that rise from them. __ 

he eastern slope is everywhere very precipitous along this 
part of the chain. From both Mt. Whitney and Mt. Dana, the 
average slope from the summit to the eastern base amounts to 
1000 feet per mile, portions of the declivity being of course 
very much steeper. And such slopes as these are common in 
the higher Sierras, even on slopes as much as 6,000 to 10,000 
feet together. 

Yosemite valley lies in the broad granite belt of the center of 
the chain. It has been so often described that we omit any - 

on the 
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where water may be obtained for irrigation, and in a few such 
places the soil is very productive; but the region is a most in- 
hospitable one, and portions of it are absolutely unknown to 
civilized man. ? 

North of lat. 85°, to the Oregon line, the water that drains 
the eastern slope of the Sierras runs into closed basins, where it 
sinks into the sands, or forms salt lakes having no outlet to the 
sea. These form part of the Great Basin lying between the 
Rocky Mountains and the Sierra Nevada, To the south of this 
the Colorado river drains a region of similar physical characters. 
The southeastern part of the state, to the extent of perhaps 
80,000 square miles or more, lies in these deserts. ' 

Our geographical and geological information relating to this 
region is exceedingly limited. It is, however, sufficient to ren- 
der it certain that some of the data which have been furnished 
the public from official sources, on both regions, are of a very 
unreliable character. This much is known: that there are many 
chains of barren mountains, having in the main a north an 
south direction, with desert valleys between, some of which are 
sinks of streams; that at least one of these valleys, Death val- 
ley, is below the level of the sea; that portions of the Colorado 
Desert have been stated to be also lower; that the other valleys 
lie at various elevations up to 6500 feet, the altitude of Mono 
Lake; that the mountain chains are made up of volcanic, gran 
itic and metamorphic rocks; that the latter are probably of the 
same age as those of the auriferous veins of California, Triassi¢ 
and Carboniferous fossils having been found; that Tertiary 
rocks occur; and that the region has become very much drier 
since very recent geological times. It is certain that large areas 
now dry or oecupied by salt lakes of limited size were at a Jate 
period covered by lakes or inland seas that have gradually 
wasted away as the climate has grown more and more GT: 
These had their development perhaps at the time when those 
stupendous glaciers existed in the higher mountains, whos? 
traces are now so very abundant, especially in the high Sierra 
Nevada. A great number of most interesting questions ams 
in connection with this region, some of which must long remain 
unanswered; for others we have perhaps the data for their 8 
lation. w. H. B. 

The volume which has been here reviewed, and which, a8 the 
abstract presented has shown, is so rich in facts, is only a prelim- 
inary report on the Geology of the State, Professor Whitney has 
nearly ready another, giving the systematic geology with all it 
details and general conclusions; and he proposes to follow this 
With one or two on omical Geology, Mining and Metal- 
lurgy, in which department a large amount of material has bee? 
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collected, and also by-one on Physical Geography. In addition, 
the plan of the Survey, as we learn from the Preface, contemplates 
a second volume on Paleontology by Mr. Gabb, Dr. Leidy, Dr. 
Newberry and others; one on the Botany of the State, by 
Prof. W. H. Brewer; three or four on Zoology by Dr. Cooper, 
Mr. T. Gill, etc.; and one of Maps, Sections, ete. 

This first volume on the Geology is beautiful as a work of 
art, both in its printing and in its numerous landscape and 
other illustrations, and well worthy of the rich State from 
which it emanates. 

p to the commencement of the current year the aggregate 
sum appropriated by the Legislature of the State for carrying 
on the work has been $95,000, In addition to this, $9,000 has 
€en appropriated for publishing the results. 

is sum has been most economically used, the volumes 
bear ample testimony. This is less than $16,000 per year for 
field-work, salaries, and all expenses whatsoever, except those of 
publishing, With this sum a reconnoissance has been made of a 
territory larger than the combined areas of the three largest 
States east of the Mississippi river, portions of it over most in- 

ospitable regions; considerable areas have been examined in 
Some detail; the main feature of the geology of a region em- 
bracing at least 200,000 square miles has been demonstrated, 

and the key furnished for future work over the immense region 
west of the Rocky Mountains; and, aside from the practical 
questions of the greatest moment, most important contributions 
have been made to many departments of science. : 
. We not only earnestly hope but trust that the Survey with 
Its publications may be continued to a satisfactory completion. 
It surely will be if the Legislators of the State view the work 
with the interest that is felt by the world outside. J. D. D. 

Art. XLIV.—On the Green tint produced by mixing blue and yel- 
low powders; by O. N. Roop, Prof. of Physics in Columbia 
College. 

It is known to every one, that the mechanical mixture of 
yellow and blue powders, (‘water or oil colors,”) produces a 
more or less lively green. This fact, with others similar in 

nature, was formerly used by some physicists in support of the 
view that there are only three primary colors—red, yellow and 
blue,—and that the other tints of the spectrum are formed by a 
mixture of these three in certain proportions. Helmholtz has, ' 
however, shown that the mixture of the blue and yellow of the 
Spectrum produces not green, but white light. Similarly it is 
Am, Jour. Sor.—Szconp Serres, Vou. XLI, No. 123.—Mar, 1866. 

47 
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the little atoms of colored powder; this will, in ordinary day- 
light, be white, and small in amount. 2nd, That light which 
penetrates through two or more atoms of the pigment, and is 
then reflected; this is always colored, and colored merely be 
Sees its passage through the atoms, certain rays have been 

r 

portion as to produce a green. The strips were placed together 

D : : x 

ea 
_——— 

treseaetene Joseas 

3B » ten 

angle BX, the spectra from the yellow, green, and blue papers; 

ao 4 
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deficient in the green element, and therefore comparatively unfit 
to produce a bright green by mixture. 

A disc was now painted with alternate blue and yellow 
Sectors, the same materials being used; when it was caused to 
revolve rapidly the resultant tint presented to the naked eye 
was slightly reddish grey. Next the same dise was made to 
Totate before the slit of the spectroscope: prismatic analysis 
showed that its spectrum was totally different from the spectrum 
furnished by the green paper: it approximated to the normal 
Spectrum, being in fact the sum of the spectra y and B in the 

volving dise viewed by the naked eye appeared slightly reddish, 
Instead’ of pure grey. : It will be seen, then, that the results of spectral analysis ac- 
Count for this singular phenomenon in all i 

It would be equally easy to account for the fact, that much 
More brilliant greens are produced by mechanically mixing those yellow and blue pigments, which are, one or both, origin- 
ally slightly greenish in tint. 
New York, March 10, 1866. 

Art. XLV.—A method of Estimating and Correcting the Error 
caused by the unequal length of the Calendar Months, in reducing 
Observations of Temperature; by E. L. Dz Forest, of Water- 
town, Conn. 

THE mean daily temperatures throughout the year at any 
given place may be represented by ordinates to the curve whose 
equation is ; 

=A,+A, sin (x+E,)-+-A, sin (27+ E,)-+-A, sin (32--E,)-+&ke. 
the length of the year being 360° measured on the axis of «. 
The values of the first twelve constants may be found approxi- 
mately from the observed monthly means. But when these 
Means are made use of as if the calendar months were all equal 

in length, an error will be introduced into the equation. 

he amount of this error has been considerabl y underrated by 
Prof. J. D. Everett, of King’s College, Nova Scotia, in an article 
which appeared in this Journal for January, 1863. Supposing 
apparently that because February is the month which differs 
most from the other monthis in length, it must therefore be the 
immediate cause of the greater portion of the error, Prof. Ky- 
erett interchanged several days between it and the adjacent 
months January and March, and found that for Edinburg a dif- 



372 - . L, DeForest on Correcting an error 

ference of seven days in the length of February causes only a 
difference of 03 in the mean annual temperature A,, and 18 or 

ral times greater than this, as will appear hereafter. 
The length of the year being taken at 3654 days, one twelfth 

part of it will be 30,7, days, which for convenience’s sake will 
call a mean month. I propose to show how to find the mean 
temperatures of the mean months, and to derive from them the 
equation of the curve, which will thus be corrected for the ine- 
quality of the months; then by comparing such equations with 
uncorrected ones found by using calendar months only, the real 
amount of the errors in question will become known. 

Reckoning from the beginning of January, and allowing 284 
days to the calendar month of February, we shall find that 

The 2nd mean month begins +8, days before February begins. 
“ 3rd “ “ “ begins. ] 1g days after March 
“ 4th iT “ 66 1 as +“ 7 April 

“ 5th “ “ “ 1 4 6 “« eM ay “ 

* 6th “6 rT: “ 4 eS “ &“ June bd 

“ "th ‘6 “ “ 1 $ “ “ Ju sd 

“ 8th 3 3 ‘“ ES “ ‘“ un t “ 

“ gt u“ “ “ Yi “i ‘“ September & 
“ 10th “ “ “ 4 4 ss “ October $6 
“ 1th “ “ “ 4 ‘“ “ Noy ember 6“ 

ts 
Tf we have the daily mean temperatures at a given place i 

ulated for every day in the year, as in the table for Greenwi¢ 

43°6 which is the daily mean for April Ist, and 2°76 which 1s 
one-sixteenth of the mean for April 2nd; then there m 
added 50:0 the mean for May Ist, and 25-25 which is one-half the 
mean for May 2nd. This gives 1415-99 as the sum of all the 
daily means for the fourth mean month, and dividing by 30% 
we get 46°52 for its mean temperature, he 

The mean temperatures for the calendar months at Greenwich 
are, from 43 years’ observations, ‘ 
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and the mean of them all, or the annual mean, is 48-868. In the 
manner just explained I have found that the means for mean 
Months are ( 

36°58 46°52 ~~ “6180 49°84 
38°62 53°12 6199 43°20 
41°47 59°13 56°39 39°28 

and the annual mean is 48-912. The mean months make the an- 
nual mean greater by ‘049 than the calendar months do. We 
evidently cannot infer that the mean of the monthly means will 
Ss equal to the annual mean unless the months are all of equal 
ength, 

To find the equation of the curve for Greenwich I have fol- 
lowed the method given by Prof. Everett, determining first the 
equation which expresses the series of monthly means, and then 
multiplying the “amplitudes” A,, A,, Aj, &., by the ratios 
a ° °o 20 a “4 

eh MS i: &e., respectively, and substituting <—15° sin 15°’ sin 30° sin 45° 
instead of 2, so as to place the origin of codrdinates at the be- ginning of January. Finally, I have transformed the equation 
rom 

y=A,-+A, sin(z+-E,)+-A, sin(22-+-E,)+-A, sin(3z++-E,)+ &e., 
into the form 

=A, -bA, sin(e—e, )+-A, sin 2(a—e,)-A, sin3(z—e,)+ ke. 
This is readily done, because when E, is greater than 180° we 
shall have 

sin(nz--E, )=sin n[z—}(360°—E,) ], 
and when E, is less than 180° we shall have 

sin(nz-LE,)== —sin n[a—3(180°—E,)]. 

The advantage of this transformation is that the equation will 
Show the “ date of phase” ata glance, the are e, being the meas- 
ure of the time from the beginning of the year to the date when 
the term A ,sin(x—e,) first becomes zero. In general, the are ¢, 
expresses the time between the beginning of the year and the first 
zero-point of the term A, sin x(x—e,). Furthermore, the posi- 
tive or negative sign prefixed to any term will show whether 
the value of that term is increasing or diminishing at the point 
where it first becomes zero; in other words, to borrow a phrase 
from Astronomy, the sign will show whether the first node is an 
ascending or a descending one. ; : 
The means for the calendar months give the following as the 

final equation of daily temperatures at Greenwich. 
= 48°86 ; 

+-12°59 sin(x— 112° 38’/)—°85 sin 2(r— 76° 1/)-'17 sin3(z— 23° 40’) 

+28 sin 4(r— 40° 42’) — -26 sin 5(7— 0° 39’) —-23 sin 62. 
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But the means for mean months make the equation stand thus: 
y= 4891 
+ 12°60 sin(a—111° 51’) — ‘80 sin 2(a—75° 30’)-"16 sin 3(x— 23° 28’) 

+28 sin 4(z— 40° 33’)-4-25 sin 5(a—35° 37’) —-24 sin 62, 
It will be seen that these two equations differ somewhat in al- 

most every term, but the most important difference is in the are 
e, which is diminished by 47’ when derived from mean months, 
making the “date of phase” occur apparently more than three- 
quarters of a day earlier. The real difference of date is not 
quite so large, and is in the contrary direction ; because the time 
elapsed from the beginning of the year to the date when the 
term A, sin(c—e,) becomes zero is estimated differently in the 
two equations. In tlie first one each of the months is supposed 
to correspond to 30° of arc; the months of January, February, 
and March will occupy 90°, and the remaining are 112° 88’—90 
=22° 38 will represent a period of time to be found by the pro- 
portion 

30° : 22°38’ = 30 days: 22°63 days, 
which gives the date required, reckoning from the beginning of 
April il. 
‘a the second equation the are e, will represent a period of 

time to be found by the proportion 
360°: 111° 51/ = 365} days: 113-48 days. 

But the months January, February and March oceupy 81+28% 
+31=90} days; so that the time from the beginning of April 
to the required epoch is 113-48—90-25=23-23 days. Thus the 
use of mean months shows that the “date of phase” is really 
three-fifths of a day later than it is found to be when only calen- 
dar months are employed. : 

The date we have been considering is the one which occurs 1n 
spring; but if we take the autumnal one instead, then according 
to the method of calendar months the arc between the beginning 
of October and the required date will be 22° 38’ just as in April, 
and the time corresponding to it will be found by the propor: 
tion 

make it appear. 
To determine whether such results are owing to any peculiar- 
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ity in the climate of Greenwich, I have computed the equa: 
tions for three other places whose climates are widely different, 
taking from the Army Meteorological Register the monthly 
means derived from 33 years’ observations at Fort Columbus, 
New York Harbor, from 1822 to 1854, and those derived from 
36 years’ observations at Fort Snelling (St. Paul), Minnesota, 
and from 28 years’ observations at Fort Moultrie, Charleston 
Harbor, South Carolina, from 1823 to 1854. But not having ae- 
cess to any concise table of daily temperatures for every day in 
the year at those places, I have been led to adopt the following 
method for finding the means for mean mouths directly from the 
means for calendar months, avoiding the use of daily means al- 
together. 
We may assume that the portion of the curve which belongs 

to any three consecutive calendar months will coincide very 
closely with a curve of the 2nd degree whose equation is 

yor A+Ba+Cr?. 

If we take the middle ordinate of the middle month as the 
axis of Y, and let n, n, m, represent the number of days i 
each month respectively, their mean temperatures will be 

aie 
1 1 1 

me = [yte= a P(t +2) +7504" ft6nn,+3n?), 

—}no-n, 

8 1n 

+$% 

mya [yea Z0ng, 

—}n2 

$ng+ns ; 

m= [vie Dt Brats) + GG0Un ge fOngnypIng), 

These three equations enable us to determine the three constants 
A, B, C, as follows: 

5 bi seen =F (Carte aU tee a Ot iea bala) 

i sigs (24-+M2)(M2-F5)( 1+ M2-bNs) ‘ 

p—(M2+Ng)(mo+2n4)(mz —™ 1)-H(% M2) (Ma 2m, )(m, — my) 

ce (2, -rg)(Mo-ng)(m, Fog) ’ 

a +(n,-+-n,)m, — (mF2ny-fng)my\ 

(2, #m2)(22-bM5)(m1 Fra T"s) } 
Now let 2, represent the time, in days, from the middle point 
of the middle month to that of the corresponding mean month, 
and let ¢ represent the number of days in the mean month; 
then its mean temperature will be 
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r,4-4¢ 

1 cf 
Mya [yde=A+Be, +0(2? a): 

t,—$e 

Substituting in this expression for M, the values of A, B, C, 
already found, and reducing, and putting / for the time in days 
rom tke beginning of the middle calendar month to the begin- 
ning of the mean month, / being negative when the latter begins 
earlier than the former, and employing H, K, L, as auxiliary 
letters, we obtain the following series of equations by which to 
find the value of M,: 

1 ny=l4s(e—ng), 
H=(n,-+c)(".—c) — 122 2, 

M,=m,+(K+L)m,—Km,—Lm,. 

Now taking those values for n,,n,, 2,, and h, which are appro- 
priate for each of the twelve months in succession, allowing 
284 days to February, and giving ¢ its value of 30,5 days, we 
shall find that 

M, =m, +0036 m,- +:0029 m,.—"0065 m, 
M, =m, —'0123 m, —-0028 m, +0151 mg 
M, =m, +0027 m, —-0237 mz, +0210 m, 
M, =m, —:0041 m, —'0190 m, +0231 m, 
M, =m, +°0015 m, —-0207 m, +0192 m, 
M, =m, —'0038 m, —:0171 m, +°0209 mz 
M; =m, +°0025 m, —-0190 mg +°0165 mg 
M, =m, +°0024 m, —'0098 m, +0074 my 
Ms =m, —-0026 m, —-0064 m, +0090 my, 
1019 +'0029 m,,—0081 mg +°0052 m,, 

12—=, 20032 m,.—-0062 m, , +0030 m, 
These twelve equations make it easy to compute the mean tem- 
perature, M,, of any one of the twelve mean months when the 
mean temperatures, m m My4,, of the three nearest calen- 

nm 1) ™ ? . 

dar months are known. And it may be remarked that this 

used it for computing the “agate of the curve for Greenwich, 
and compared the result with that obtained: by the hel of the 
table of daily means. It gives the means for mean months thus: 
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36°59 46:49 61°81 49°85 
38°60 53°13 61°01 ‘43°19 
41-50 59°11 56°39 39°30 

Taking as a standard the means previously obtained from the 
table of daily means, it will be seen that these approximate 
means for mean months differ from the true ones by only a 
Maximum error of ‘03 and an average error of ‘016. They 

_ Sive for the equation of the curve 
(Y= 48°91 
12°60 sin (e—111° 52’) —81 sin 2(¢~ 75° 35’)4-16 sin 3(2— 24° 8’) 
+'28 sin pee 40° 47')—°26 sin 5(z— 0° 50’) —-23 sin 62, 

previously deduced from the true means for mean months, ex- 
cept that e, is larger by 0° 1’; there are also some variations in 

30°18 48°65 74:88 54°56 

80°44 59°30 73°16 43°32 

38°28 68°30 65°78 33°52 

and the approximate means for mean months are found to be 
8 

30°56 '  §9°69 73-09 43°20 

8°68 68°59 65°63 33°45 3 

The resulting equation of daily temperatures is for calendar 
onths 

=51°69 

22°75 sin (x—113° 28’)-"53 sin 2(7— 8° 37’) —-43 sin 3(x—5°) 
— °44 sin 4(a— 39° 26')—"17 sin 5(4—384° 31’)-+-°40 sin 62, 

and for mean months 
y=51°79 : 
22°75 sin (x—112° 42/)4°48 sin 2(r—_ 5° 52!) —-45 sin 3(a—4° 17’) 
— ‘44sin 4(r— 38° 35/)—°18 sin 5(z—33° 37')-++'41 sin 62, 

Showing an increase of ‘10 in the annual mean A, and showing 
a decrease of 0° 46’ in the arce,; this difference of are being 
almost exactly the same for New York as it is for Greenwich, 

Again, the means for calendar months at St. Paul are 

13°76 46:34 73°40 47-15 

17°57 58:97 70°05 31°67 

31°41 68°46 58°86 16°89 

Am. Jour. Sct.—Szconp Sxnims, You. XLI, No. 123—Mar, 1866. 
48 
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and for mean montlis they are 
73°44 46:97 

17-79 59°41 69°93 31°50 

32°05 68°73 58°68 16°79 

The ps of the curve is found from calendar months to be- 
y= 44 

+29" ae sin wea 27") 4+-1°82 sin 2(2— 55° 28’)-+-91 sin ye 23’) 

+88 sin4(z— 0° 24’)— °74 sin 5(x— 28° 58’)-4-21 sin 6 

and from mean months it is 
y= 44°66 

+-29°86 sin (7—104° 41’)-++-1°93 sin 2(a — 55° 26')--" hy sin me pie tb 33’) 
— ‘84sin 4(r7— 44°54/)— *77 sin 5(w7—28° 40’)4"22 

Thus the corrected curve increases the annual mean re by ‘12 
ne bsg Dak the arc e, 

e Charleston observations give the following means for 
aisada months; 

50°36 65°44 81°72 67°88 

52°41 73°42 80°94 59°56 

58°68 79°01 76°89 §2°51 

and reduced to mean months they are 
8 67°76 

52°51 73°69 80°90 59°47 

58:97 79°16 76°78 52°46 

The equation of the curve is for calendar months 

y= 665 
16-07 sin (e7—109° 21") 4-86 sin 2(7—34° 24’)—15 sin 3(a—55°) 
+ :29sin4(e— 44° 10’)-+-09 sin 5(ex— 7° 1/)+482 sin 62, 

and for mean months it is 
y=66°63 
1 re sin (7— 108° 35’)-+'88 sin 2(a—35° 41/)—-13 sin 3(27—54° 6’) 
+ ‘3lsin 4(a— 44° 17')4-09 sin 5(x— 5° 22')4--33 sin 62. 

Here the annual mean A, is increased by ‘06, and the are ¢, di- 
minished by 0° 

The diminution of e, is therefore almost exactly the same at 

Greenwich, New York, St. Paul, and Charleston. The coef 
cient A, is nowhere eat tent by changing from calendar 

to mean months. will be found that the increase in the an- 
am eats a nearly constant ratio to A,. This ratio 

is 00404 for Greenwich, -00436 for New York, -00396 for St. 
Paul, and “00884 for Charleston. ‘The mean n of the four ratios 

405. It may therefore - Pasir that if we have for the 
aie of any place the equat 

ia. sin (z—e,) 

obtained on the supposition that the calendar months are of 
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equal length, it will be corrected for the inequality of the months 
we take 

=A,+'0041 A,+A, sin (exe, —0° 46’). 
This rule may be expected to hold good for extra-tropical cli- 
mates generally. 

The corrections due to the remaining constants, A,, e,, A,, 
e,, &c., seem to be dependent on local peculiarities of tempera- 
ture, and not subject to any simple and general laws. 

The utility of any system of representing climates by equa- 
tions of curves must of course depend much upon the accuracy 
of the representation. Enough has been done to show that 
equations derived from monthly means will fail to determine 
the annual mean and the “date of phase” with any considera- 
ble degree of accuracy unless allowance is made for the inequal- 
ity of the months. It is probably safe to assert that the method 
of mean months will give results of a higher degree of exacti- 
tude than any other method which does not employ more than 
twelve temperatures to determine the values of the constants, 

Dee, 1865. 

Art. XLVI.—On the comparative composition of some Recent 
Shells, a Silurian Fossil Shell and a Carboniferous Shell Lime- 
stone; by Prof. How, D.C.L., University of King’s College, 
Windsor, Nova Scotia. 

THE analyses of shells here given were originally made as 
part of an investigation which it was proposed to institute into 
the composition of various recent as compared with that of well 
anal fossil molluscous shells. The enquiry was set on foot 
y Dr. Lyon Playfair, at that time Professor of Chemistry in 

periments made. I now communicate the analyses which, with 

Were scrupulously cleaned from their inhabitants. When the 
animal matter could not be entirely removed in the fresh state 
it was allowed to putrefy till it could be separated. The Silurian 
fossil shell was obtained from the collection in the British 
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Museum. The limestone is Nova Scotian. The first a is 
that “of the shell of the Periwinkle (Litorina litorea). The 
sults obtained were these: - 

a, Il. Mean. 

© 54°551 54378 54°464 
ar - Se REO U he a ean 821 

Sulphuric acid, - 0-282 0°283 0°282 
rganic cr - - 2°010 2°040 2-025 

Sand and silic - - 0-164 ae 0164 
Phosphoric sa, oe se ue ek 0-001 

99°757 
@ Containing 0-07 nitrogen. 

The analysis of the shell of the oyster (Ostrea edulis) gave, 
I. 1 

- - - 53°368 seer 
nic acid, - . . - - 40-600 

Sulpburicaeid,- - - = - 0809 0°800 
deg matter,? - - . - 3478 3°170 
and and silica - - - : 1°495 aoe 

Phosphoric acid, - - + - + 0106 sess 
Sesquioxyd of iron, - - - = = 0-039 eee 

99°895 

6 Containing 0'155 nitrogen. 

On comparing these oe with the preceding, we geet 
a great increase in the amounts of sulphuric acid, phosphor! 
acid, and, apa in organic breaiyi in which, moreover, the 
nitrogen is mu 

The analysis ea ‘ahd “shell ery the Mussel (Mytilus edulis) gave: 

Lim - - - - §2°862 
Carbonic acid, s - - - - 41°020 
Sulphuric acid, - - - ~ . : 
Organic matter, - - . - - 5-020 
Sand and silica, - - - - - 
Phosphoric acid, . ‘ ‘ Fs FA 048 

yd of iron, . e158 & - - 036 

99640 

comparing with the foregoing we observe again increased 
ergatic matter, while sulphuric and phosphoric acids are much 
as in Litorina. 

The Silurian fossil was cca  heaae It gave, 
Lime - ‘ - 64:02 
Carbonic acid, - - - é = 4.79 
Sulphurie acid, “ - « " “ - O65 
ee same, - - - - si 161 

ilic - - - - . me 
Phosphoric acid, - - . - - 014 
Sesquioxyd of iron, - - - - - 0-26 

99°95 

_ prin 28 here shown between this brachiopod shell and 
that of the univalve Litorina is very great, We ould rather 
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have expected similarity in this respect between the brachiopod 
Leptena and the Conchifers, Ostrea and Mytilus, all three having 
the two-valved structure. The presence of a much larger 
amount of organic matter in the two latter than in the univalve 
Litorina seems to show that the relative abundance of animal 
substance in the shell is essentially connected with the two- 
valved structure; if so, we must probably conclude that the = 
tena had been mineralized at the expense of a considerable 

the recent molluscous shells, The fossil occurs in limestones, 
slates, schists, and sandstones, but I have no record as to the 
matrix of the specimen analyzed. 

The carboniferous limestone compared with the foregoing is 
& specimen of the Lower Carboniferous marine formation of 
Windsor, N. S.; it is made up to a great extent of shells among 
which brachiopods are abundant. It gave on analysis: 

Carbonate of lime, —- - - aoe - 97-64 
Carbonate of magnesia, - - - : mere. 
Sesquioxyd of iron, - - - . - 07 

y, sand, and silica, . - - . - 068 
Phosphoric acid, - - - trace 

99°49 

Here we may note the absence of organic matter and the addi- 
tion of a little magnesia, introduced, no doubt, by the actions 
of sea-water. Had the investigation, of which the foregoing 
will indicate to some extent the design, been carried on, many 
interesting results would no doubt have been obtained. 

Art. XLVII.—Ezperiments on the Production of Organisms in 
Closed Vessels; by GEORGE CHILD, M.D.’ 

THE researches, an account of which is contained in the fol- 
lowing paper, are in continuation of those which, through the 
indness of Prof. Phillips, I had the honor of communicating 

to the Royal Society in May last, and of which an abstract ap-— 
peared in the ‘Proceedings’ for June 16, 1864. The former 
series of experiments did not pretend to be, in any respect, com- 
lete. Those which gam now about to describe will, I hope, be 

considered to be more so in regard to one main subject of the 
inquiry ; but they also suggest further researches upon some 
collateral branches of it, which I hope to find time and oppor- 
unity to prosecute. In the former series I experimented with 
animal substances mixed with water and enclosed in glass bulbs 

? From the Proceedings of the Royal Society for April 27, 1865, p. 178. 
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in atmospheres either of common air passed through red hot 
tubes or of various gases, and the result at which I arrived was 

was employed. One experiment only appeared to have pro- 
duced a result which could not be reconciled with the rest, viz. 

in which some meat and water had been boiled and sealed up 1n 
an atmosphere of nitrogen. In this, some organisms were found ; 
but so completely was this result unlike that found in the whole 
of the rest of the series, that I felt convinced that some error 
must have been made in the experiment itself. 

The experiments now to be described have a narrower range 
than the others. With the exception of a few, which were 
mere repetitions of the experiments of nitrogen just referred to, 
and which were undertaken solely with the view of seeing 
whether the experiment just mentioned were correct or not, 

they are confined to the single object of observing whether or 
not organisms are found in close vessels containing vegetable 
matter and water sealed up in an atmosphere of common alr 

tions of the apparatus used in the former ones. ‘That now em- 
ployed consists of a porcelain tube, the central part of which 
is filled with roughly pounded porcelain; one end is connected 
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during the whole time ata vivid red heat. When the bulb is 
quite cool, the necks are sealed by means of alamp. The ad- 
vantage gained by means of this apparatus is that there is only 

vious year. 
Some pea‘meal infused in water was boiled in a stream of 

heated air, allowed to cool, and then sealed and put b as 
rh prevented from resuming my experiments for several 
weeks, 

enter, further than to say that seven experiments were tried 
with various infusions. Five of them were afterwards exam- 
ined, and in no case were any organisms found, thus confirming 

VIL. July 18.—Hay infused in water three hours, then filtered and 

boiled 12 minutes in a stream of heated air, and sealed up as 
above described. 

other cases, and sealed up. i 
XIV. July 28,—A similar experiment: boiled 7 minutes, 
XV. July 29.—A similar infusion of celery, allowed to stand 12} hours, 

_ and treated as the last: boiled 12 minutes. 

The bulb used in this last experiment was of a different form, 
which I have found much more convenient, and have always 
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experi 
place partly on Sept. 19, when Dr. Beale kindly visited me at 
Oxford, in order to give me his valuable assistance, and par py 
at Dr. Beale’ s home in London, on Nov. 16, 1864. 

f= 

Exp. of May 18.—-Viz. -pea-meal and water. In this were found small 
organisms moving, as given by Dr. Beale in the accompanying 

tebe | figure 2. Their size was extremely Se as they 

¢ here drawn as they ater under a power of 1 
Exp. Vit pel aehntir es dtp r. Some large Savibbellabepnd 

crystals and a few ‘eileen very minute, but not so small as 

in the former case (fig. 
Exp. VIII.—The pair experiment to VII. Similar orystals, and organ- 

isms also similar, but larger. 

Exp. pipes flour + water + heated air. The result of this experi- 

ent was unsatisfactory, rou peer well to show the difficulty of 

a x deesion upon these questio 

Even with the =n powers a named, we were unable to 
be certain of our result in this and several following cases. 

here were no momma distinctly recognizable as 0" but 
many minute round spore-like bodies moving about the field. 

Exp. X.—The fellow experiment to the last, and similarly hie meee 
Exp. XIIL ae bear r+ heated air. A few crystals were seen, 

no organ 
Exp. XV Clery + water + heated air. Some prismatic crystals; no 

areas 
It was weathved to leave the rest of these experiments till 4 

longer time should have elapsed since the vessels were clo 
he examination was accordingly resumed Nov. 16. 

Exp. XII.—Coarse flour +- water-+ heated air, Be some indeter- 
minate granular matter, and some few bodies which might 
a bacteriums, but nothing that could safely be considered as 

Exp. XL. —The fellow experiment to XII, and equally without result. 
Exp. XIV.—Sage + water heated air, gave also no definite result. 

Now, omitting altogether wae nitrogen experiments, seven in 
number, w e have bere a series of si ex periment ‘instituted 
with a view of showing whether organisms can be produced in 
vegetable infusions within closed vessels supplied with nie 
air. In my desire to try a variety cat substances I took al 
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anything which my garden afforded, and in this way pabebly 
my selection of sage and celery may have been a bad one, as 
the aromatic ingredients of these plants may be supposed to in- 
fluence the result of the experiment, especially as in a close 
vessel any volatile oil would be retained. If, therefore, the 
three experiments with these substances be eliminated, there 
remain seven experiments, one with pea-meal, two with hay, 
and four with coarse flour. Of these, five were examined on 
Sept. 19, and in three (viz. the pea-meal and the two hay exper- 
iments) the vessels were found to contain moving organisms. 
In two (those performed with coarse flour) none were found, 
and in the remaining two, examined on Nov. 16, also none were 
ound, . 
In the meantime, when, from several of the above experi- 

ments having produced negative results, I looked upon the 
series as inconclusive, I instituted a fresh series of twelve exper- 
iments in the end of September, as follows. 

The apparatus employed was the same as that used in the 
last series, except that I had some large double bulbs made for 
the present series, In other respects the process was the same 
as before. 

Exp, 1. Sept. 30.—Hay infused 34 hours in water, filtered, and boiled 10 
minutes in a stream of heated air—sealed up when cool. 

Exp. VIII. Oct. 5.—Similar. : 

Exp. IX. Oct. 7.—Flour infused 34 hours, not filtered: boiled 10 min- 
utes in a stream of oxygen, and sealed as before. 

Exp. X. Oct. 7.—Similar: boiled 104 minutes, 
Exp. XI. Oct. 7.—Flour infused 44 hours and filtered: boiled 10 min- 

utes in oxygen. 
Exp. XII.—Similar. 

On Oct. 8 this series of SE PPRIEE SS was divided into two 
sets: [B], Nos, II, IV, VI, VI ? 

Am. Jour. Sct.—SEconp Serres, Vou. XLI, No. 123,—Mar, 1866. 
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here were almost wholly deprived of light. Thus, before open- 
ing the vessels, I had made up my mind that the results of the 
other half of the series were most to be depended upon. The 
temperature of the room in which they were probably never fell 
below 40° Fahr., and was generally between 50° and 60°. 

The examination of the B division of this series took place 
at Dr. Beale’s house, Feb. 7, 1865. The results were as follows: 

Exp. IV.—Hay ++ water + heated air. A few bacteriums were found in 
active motion 

Exp. I.—Hay + water-+ heated air. Very large numbers of similar 
d 

Exp. VI.—Flour-+ water-++ heated air. Few were found as compared 

with the last, but still several in active motion. 
Exp, XII.—Flour-+ water+- oxygen. No organisms found, 
Exp. VIII.—Flour + water heated air (unfiltered). A good many 

bacteriums, similar to the others. 
Exp. X.—Flour + water + oxygen (unfiltered). Some bacteriums, but 

not moving. 

The other set of experiments was examined by me at Oxford 
on various evenings between Feb. 16 and March 8; but during 
some part of that time I possessed no object-glass of sufficient 
magnifying power to avoid all uncertainty in the results. 

In both of them, viz: Nos. V and XI, I could find nothing 
like bacteriums. In the three others, viz. II], VII and I 

and the absence of granular matter; but upon examining sev- 
eral portions after the vessel had been open for a few minutes, 

though they continued to be seen in equally large numbers, all 
movement had ceased. They were examined with a ; object- 

ass of Messrs. Powell and Lealand. Now, if we omit from 
these two series of experiments those which I have already 

bacteriums were found and seen by both of us in three out of 
oe "i seven, and five out of the remaining six—in all, in 
ight. 

w, it may be asked, why the same or similar organisms 
were not found in the other cases, if the experiments were fairly 
tried? The answer is this, viz. that we do not know all the 
conditions under which they exist. It is pretty clear that they 
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observed all the precautions which Pasteur himself speaks of 
as “exaggerated,” yet I have shown bacteriums to be pro- 

8000 diameters, I found the recognition of these very minute 

objects rendered very much more easy. On one occasion I tried 
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MM. Pasteur and Pouchet. It is worth noticing, that the fact 
so often referred to by writers on this subject, of the fluid in 
the closed vessels becoming cloudy or not as a test of the pres- 
ence or absence of bacteriums, is not satisfactory; I have con- 

stantly predicted, from the cloudiness or clearness of an infusion, 
the presence or absence of bacteriums, and very frequently been 
mistaken—quite as often too in the former case as in the latter. 

As to the conclusions which can be drawn from these exper 
ments, I need say very few words. I can now have no doubt 
of the fact that “bacteriums”’ can be produced in hermetically- 
sealed vessels containing an infusion of organic matter, whether 
animal or vegetable, though supplied only with air passe 
through a red-hot tube with all necessary precautions for ensur- 
ing the thorough heating of every portion of it, and thoug 
the infusion itself be thoroughly boiled. But how far this fact 
affects the question of what is called “spontaneous generation 
is quite another matter. 
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searches is precisely that Mr. Pasteur’s facts are inexact—not 
because his experiments were not most admirably performed, 
but simply because the magnifying power of his microscope was 
insufficient for the work to which he applied it. I desire to ap- 
pend two remarks to this paper. The first is, that the common 
a@ priori objection, which Mr. Pasteur so well expressed in his 
memoir, to heterogeny in all forms, viz. that it is a doctrine 
which has been gradually driven from all the higher forms of 

m 

the Royal Society, has already shown something like an appear- 
ance of structure in these minute objects, and leaves, I think, no 
doubt about their organic character. 

Art, XLVIIL—A word on the Origin of Life; by JAMES 
D, Dana. 

work—* Mind in Nature, or the Origin of Life, and the mode of 
development of Animals”—to which we objected in the last 
number of this Journal, and which the body of the work en- 
deavors to sustain, rests on no other basis. And his opinion of 

i 
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the firmness of the foundation is shown by his taking one long — 
step onward from this basis, as follows:* 

could not possibly have existed previously, is @ sufficient basis for the 
further assumption that still higher forms could arise from these. That 
is to say, if, under the conditions in the sealed flasks, living beings, either 

animals or plants,’ of the lowest degree, arise, there is nothing illogical 
in assuming that, from these lowly organized, animate bodies, somewhat 
higher and more complicated beings may originate 
Now in the experiments referred to, and all of similar char- 

acter, the experimenter starts with organic matter, either vege 
table or animal. Allowing, then, that there are no germs 
present to breed such low organisms, the results are only exam- 

fe, they reply—l. For without some pre-existing plant or ani- 
mal to 

= = es re) = B por @ ae ® @ e) B gc. 5 =. 5 = o 5 ® et o Qu ® re) 1) 5 Bs &. a. ° =) 

h er in 
the vegetable or animal kingdom—of high order no doubt 

table kingdom, a cellular plant consisting of one or a few eell- 
ules, or perhaps an equally low animal organism. 

* On page 26. We have already expressed our hi ini microsco ical 
investigations by Prof. Clark, wiheh cotbtitute a tae ait of Ufeades and make 
it a exceedingly valuable contribution to zoological science. ; 

The experiments mainly of Dr. Wyman, of which an account is given in the 
work at some length, are here referred to, 
oe os Clarke speaks : en = as probably related to vegetable mouls 

, after a micr c study of certaj i : in sles ‘oscopl ite y in Vibrios obtained by Dr. Wyman 
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, In view of these facts, that from life has come the new life, 
and from the high only ‘the extr emely low, the assumption, cited 
above, which makes the second grand conclusion of Prof. Clark, 
“that still higher forms could therefore arise from these,” is cer- 
tainly without even the shadow of a foundation. Such sponta- 
neous generation does not begin to climb the hill of life; it looks 
downward and not upward. 

The best statement which we have seen of the relation of the 
generated organism—supposing it a real —- without germs 
—to the original organic matter, is that made by the chemist 
Fremy to the French Academy, and which we setts reproduced 
(translated from - French) into this Journal, in vol. xxxviii, 
at page 439 (Nov., 

ut the absence a germs Prams ee — _ far 
from being proved, as admits e high temperature 
used in the course of the a on spontaneous pasntien 
is sufficient, it is true, to destroy the life of ordinary plants or 
animals, but it does not decompose the vegetable or animal 
material siiployed im she: trials. And, considering the low order 
of the organisms that are developed, it cannot be se: that 
heat which this material stands will destroy their ger 

The following observations, communicated to ie writat by 
Prof. W. H. Brewer, the Botanist of the Survey of California, a 
well as Assistant in the Geological department, show that pla 
of low grade may thrive in waters very near if not at the esis 
ing point, and even when strongly acid or saline. 

Observations by Prof. W. H. Brewer on the presence of living 
pecies in hot and saline waters in Pe jengee 

consist of numerous steam vents, and hot = ings, of various 
temperatures, the hottest observed being 97° C. ( 

The i aeveeni of the steam in the larger vents was not ob- 

from oonsiclirabla pressure. The waters contain a variety of 
salts in solution, apparently mostly the sulphates of iron and 

se warm mineral wa ts low forms of vegetation occur. 
he temperatures were ca refally observed in many cases. The 

histaes temperature er in which the plants were mesa 

* 
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was 93° C. (about 200° F.) But they were most abundant in 
waters of the temperature 52° to 60°C. (125° to 140°F.) In 
the hotter springs the plants appeared to be of the simplest 
ind, apparently simple cells, of a bright green color; but they 

were examined only with a good pocket lens. In the water 

below, about 60-65° C., filamentous Confervee formed consider- 
able masses, of a very bright green color. 

ganisms in the specimens. 
At the “Little Geysers,” afew miles distant from those last 

Plants occur also in various other thermal waters in the State. 

They were noticed in great abundance in water having a tem 
122-125° F. in a warm spring in Owens Valley, 

solution, which is deposited as they cool her water 
spreads out over the surface there is in pl an abundant 

bh he 
t this case is the abundant vegetable 

growth in the gelatinous silica. 
In regard 

» hana in less quantities. It dissolves grease easier than OF 
inary soap, and discolors certain woolens, It leaves @ YoY 
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unpleasant smarting sensation on the skin, and feels soapy to 
the touch. Yet it contains the larvee of a certain species of fly 
in immense numbers. These are cast up on the shore at times 
in such quantities that a great stench is produced. These larvae 
dried form an important item of food with the Mono Indians, 
who call it “ Koo-chah-bee.” The flies are seen in equally large 
numbers about the shores of the lake. 

imilar flies are mentioned as occurring at the Great Salt Lake, 
by various persgns. Lieut. Stansbury speaks of their immense 
numbers in his rt, but we have no facts as to their specific 
identity. 
New Haven, March 26, 1866. 

nt note on the tenacity of life of the 
seeds and spores of some plants, piggred for this place by Prof. Brewer. 

ote by Wm. H. Brewer—Epw and Corin (Annales des Sci. 
Nat.,. [2], Bot. I, 257) made experiments on the power of resisting ele- 

We append the following’ 

were not sufficiently exact in either case. 
Balfour states (Class Book of Botany, p. 628) “the seeds of Phytolac- 

ca decandra and of the Raspberry have been known to germinate after 
exposure for a short time to the heat of boiling syrup,” but does not give 
his authority. 
Hemmingway states (Ann. of Nat. Hist., [1], viii, 317) that the seeds 

of Sambucus nigra germinated after being twice boiled in making wine, 

being present during the vinous fermentation, and remaining twenty 
months in the dregs of the cask. : 

the spores of Fungi, Berkley remarks (Outlines of British 

ent n ascertaine 
More to the point are the experiments of the eminent cryptogamic 

botanist, Payen, on the red mould in the interior of bread, which created 
such a stir in Paris nearly twenty years ago, This mould, the Oidium 
Am. Jour. Sct.—Seconp Series, Vou. XLI, No. 123,—May, 1866. 
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with the spores, did not yield this specific fungus. When the spores 
were heated in tubes to 284° F. they lost their “SP and then ceased 
to germinate. 

| 

t seems that in this case, as in that of the cer@M™S, the’ Vitality of the 

seeds or spores is retained under certain circumstances up to nearly or 

chemical substances in 

Columbia, Oregon and California. Dried specimens that have been two 
years or more in an herbarium will still grow, and are often troublesome 
from sprouting while between the papers. One specimen, collected by 
Dr. Lyall, of the British Navy, was “immersed in boiling water” to stop 

April 6th, 1866. 
— 

Art. XLIX.—On the Corundophilite of Shepard; by F. P1saNl. 

hen quite thin, and flexible without Sclastidsky: Cleavage 35 
very easy parallel to the base. In a polarizing microscope he 
plates show two optical axes inclined as in clinochlore, with the 
double refraction positive, 
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24 xygen Ratio. 

Silica, i aia t= - - - 24:0 12-79 6 
ame - - - - - - 25°9 13°06 6 
rotoxyd of iron, - ieee 148 8-28 

Maynesiaj i.e. + isi G sR pO t rei 
Water, - - . mAs . 119 10°60 5 
Lime, lithia, manganese, *-  - - trace 

99°3 

Paris, February, 1866. 

SCIENTIFIC INTELLIGENCE. 

I. CHEMISTRY AND PHYSICS. 

1. On the wave-lengths of Fraunhofer’s lines.—Drrscueryer has com- 
municated to the Imperial Academy of Sciences at Vienna the results of 

Kirchhoff. _Wave-length. Kirchhoff. |Wave-length. Kirchhoff. ‘Wave-length. 

93 687°06 1029-4 585°62 1343°5 645-45 

C 694 655°95 1096'1 5 76°09 1851°3 §44-48 

F115 651:37 1103 5 75°15 67 542-82 
7195 649°34 11385 570°88 1889°6 540°32 

183-5 633°55 1155°7 668-03 14105 588-19 

622°92 11744 565°71 14216 536°93 

850 618°94 1200°4 662°35 533°92 

860 616°82 12075 561°36 1463 532-70 

6 616°05 218 560715 1492°5 529°64 

8745 614-06 1231°6 558°52 1506-5 52821 

7 61357 1242-5 55771 1615°5 527438 

885 612:09 1280 552°66 E 1523°5 526-86 

895 610715 1308°7 550°52 1542 §25°41 

959 597-48 1807 550°09 1569°8 523°16 

Dé 1002°8 589°44 13248 547°53 15775 522°52 

Da 1006-8 588°80 1337 54618 15891 521-40 
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Kirchhoff. |Wave-length. Kirchhoff. |Wave-length. Kirchhoff. |Wave-length. 

1601°6 52075 2002 491-78 2457-5 456°31 
1622-4 519-10 2018 490-87 2467-4 455°21 

518-16 2041-4 489-00 2489-4 453'28 
b 1648-8 517-13 2058 487-64 2587-1 450-06 

16 51658 2067 487-01 25472 449°64 
1693°8 51408 F 2080-1 485:97 2566°3 44797 
17876 510°8 103°3 48410 2606 44551 
1750-4 509-74 2119°8 482:28 2627 44416 
1777-4 50785 2148-9 480:03 2638°6 443°36 
1799 506°35 2157-4 479-02 2670 441-40 
1834 504°00 2160°6 478:70 2686'6 44039 
1854'5 502-70 218771 47641 ST2i6 438:°27 
18 501-71 2201-9 475°38 2784°9 48732 
1873°5 50112 2221-7 47382 277156 435°19 
1885°8 500°52 2233-7 47284 2797 4383°86 
1908°5 49917 2250 4707 82 433°34 
920 498-28 2264°3 47019 G 28547 430°88 

1961 49561 2309 466°56 8 90 
19756 494-50 2416 460°12 896°68 
19838 493°80 2436°5 458°16 EL" 393°32 

: 1989°5 49322 

—Sitzungsberichte der k, k, Akad. der Wissenschaften, 1, Band 296. 
w. G. 

tity, however, according to Dulong’s formulas, only 102 units of hea 
per minute were lost by radiation alone, the external temperature being 

17° C. This source of heat placed at a distance of 0-8 meters from the 
thermopile produced a constant deviation of 17°-8; hence any source of 

heat or light, which at a distance of 0-8 meter from the thermopile pro- 

uces a deviation of 17°-8 C., radiates 102 units of heat per minute; 
and since the deviations of the needle within certain limits are propor 

were placed. A candle was then placed at a distance of 0°8 meter from 
- the thermo-pile and a constant deviation of 36°5 obtained. Hence the 

total radiation of a candle burning 8-2 grams of spermaceti per hour was 
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Other and more: intense flames were then tried; the results were as 
follows: 

Radiation 
Nature of the flame. Intensity of light. for unit of light per minute. 

Spermaceti candle, 1 210 
Gas flame, r2 201 

7 7:7 199 
Moderator-lamp, 8°6 199 

light due to a layer of water 20 centimeters in thickness amounted to 

of water 0-2m. in thickness was placed between the flame and the ther- 
mopile, the flame being at the same distance as in the first experiments, 
The deviation of the needle was therefore due exclusively to the heat 
produced by the rays of light. The results were as follows: 

Radiation of heat Radiation of light 
Intensity and light per minute per minute for the 
of light, for the unit of light. unit of light. Flame. 

Spermaceti candle, 1 4: 

Moderator-lamp, 6°25 -—— 3°9 
° 86 199 4°1 

Gas flame, 77 199 42 
* 1:2 201 

Ann.,, cxxv, 348 ae P J. . . . 

3. Niobium and tantalum.—The continued investigations of Marie- ° 

to which we have already 
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45°66 per cent of niobic acid, while the Haddam columbite contains at 
least 10 per cent of tantalic acid. There is no hyponiobic acid, but the 
white chlorid discovered by Rose, and which he considered.as a sesqui- 

chlorid of niobium, Nb,Cl,, is in reality an oxychlorid, NbO,CI,; the 
true chlorid of niobium is NbCl,. There exists an oxyfluorid of nio- 
bium, NbO,F,, which combines with fluorid of potassium to form a well 
crystallized salt having the formula NbO,F,,2KF-+2aq. By the action 

W0,F,, a fact which Marignac explains by supposing that an atom 0 
oxygen, ©, is isomorphous with an fluorin 

™m 
niobic acid, but Hermann was right in maintaining, against the authority 

of Rose, that the Bavarian columbite contained tantalic acid, and that 
Rose’s niobic acid was a mixture of tantalic acid and Rose’s hyponiobie 

acid. Marignac separates niobic from tantalic acid by converting “ 
e 

ered as only provisional. The density of pure niobic acid was found to 

be 4:37-4:46 ; prepared in another manner it was 4°51-4'53. The acid 
forms well crystallized salts with potash, contrary to the statemen 

e and Hermann. Marignac describes compounds having respectively 
the formulas 
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ZnF ,, 3KF, crystallizes in regular octahedrons, while of the salts SiF,, 
3NH,F and TiF,, 3NH,F, the first crystallizes in square prisms and the 
second either in square prisms or cubes. The other oxyfiuoniobates de- 
scribed have the formulas NbOF,, 3KF, HF, isomorphous with SnF,, 
3KF, HF; 8NbOF,, NOPE oF, and sly obta 4KF+2aq. The fluo- 

author describes sais of zine and copper having respectively the formulas 
bOF F,,-++-6aq, isomorphous with fluosilicate, fluostannate and fluo- 

titanate 2 zinc, and N ete Cal, -++-4aq, isomorphous with fluotitanate 

448° C. in the vapor of sulphur was “Sitio to be 7-8 , and taken in the 
vapor of eae at 860° was found to be 7 89; the formula given re- 
hae 4 48, while Rose’s formula, Nb,Cl,, would require 7:05. In me 

the vapor-density of chlorid of niobium was found to be 9°6; 
the foinitile NbC], (Nb=94) requires 9°4, while Rose’s formula re- 
quires 8°6, 

The minerals tantalite and niobite have, nepigg to Marignac, re- 
spectively the formulas Ta,0,,Fe@ and Nb, ©,, FeO (in equivalents 
aO,, FeO and NbO,, FeO). The tantalite from Timi represents the 

first and the niobite from Greenland the second type, and the different 
tr The ato i 

c 

constitution of the two pages agree entirely with his own .— Bibliotheque 

Univ. de Geneve, xxiii, p. 167 and 249; Deville and Troost in Comptes 
foie “for June 12 2th, 1865; also Marignac in Ann. der _— ba 
Pharm., exxxvi, p. 295. 

Note pectin’ nac’ s researches clearly show that niobium and tantalum 
are pentatomic or quinquivalent, and they are thus associated with the 

nitrogen group, which therefore contains nitrogen, phosphorus, arsenic 
antimony, bismuth, niobium and tantalum. Niobic and tantalic acide 

2KF, NbF,O,,3KF, and TaF,,2KF. The ncn 7 oe nio- 
Hen has - analogue in the well known oxychlorid of phosphorus, 
Cl,0,.— 
4. On Yu ‘trie and Erbia.—Baur and Bunsen have published the re- 

sults of an elaborate investigation of the earths found in gadolinite, and 
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anthanum and didymium from yttria and erbia by means of sulphate 
of potash, repeating the operation until the solution no longer exhibits 

i tria and 

_manner by repeated operations the two earths were finally separated, 
the equivalent of: yttrium being found to be 30°85, while that of erbium 
is . Efrbia, as obtained by igniting the oxalate or nitrate with access 
of air has a faint rose-red color, and does not fuse at a white heat, but glows 

with an intense green light. The salts of erbia are more or less bright 

erbium and didymium and show that the two contain no line m- 
mon and that there are no absorption bands from which the existence of 
terbium can be infe The errors of previous observers in this par- 

The solid substance when strongly ignited gives a spectrum 
bands which in the case of erbia are so intense that they may be used 
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between the crystal and the source of light, when both bands appear. 
Hence it is clear that in the passage from the liquid to the solid state 

gives of an 
absorption or emission spectrum. The solutions are colorless and have 

acid the relative properties of the oxyds may be determined by the 
method of indirect analysis. In conclusion, an elaborate analysis of 

gadolinite is given leading very precisely to the formula 2Y,Si+BSi or 
more simply Sik, if glucina be considered a protoxyd.—Ann. der Chemie 
und Pharm., exxxvii, 1, Jan. 1866, W. G. 

II. MINERALOGY AND GEOLOGY. 

h may be of interest to the scientific public, an 

account of which, by request of Prof. James D. Dana, I herewith trans- 
mit for the Journal. 

I first emigrated to Colorado in the year 1858. In passing up the 
Arkansas river I found, upon many of the nearly barren ridges and hills, 
about three hundred miles west of the Missouri river, fragments of indu- 

rated chalk intimately mixed with silex and containing nodules of flint. 

At that time I was travelling through an unknown region, with but five 

companions, and had no opportunity to examine the white bluffs to be seen 

in the distance. On approaching the base of the mountains we turned 
northward from the Arkansas, and crossed over the dividing ridge which 

separates the waters of that river from those of the Platte. In doing so 
I found a large portion of the rocks to consist of a white or whitish con- 

Am. Jour. 8c1.—Seconp Series, Vou. XLI, No. 123.—May, 1866. 
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b 
white quartz and flesh-colored feldspar, mostly the former. Wherever 
the strata of this rock remained horizontal, or nearly so, I found it usu- 

and architectural forms, which gave them, in the distance, an appearance 
of being old ruins. From these, Monument Creek has since received its 

Underlying the Cretaceous conglomerate I found immense strata of a 
green argillaceous shale or marl, which in appearance closely resembles 

the greensand of New Jersey, as I have seen it this winter. This green 
marl I afterwards found to be very abundant. In the black shales and 

Ww 

ally, I found extensive deposits of fossil shells, mostly Baculites and Am- 
monites. On one occasion, in the year 1861, at a point on the Platte 
river sixteen miles above Denver, I uncovered, in a space not more than 
six feet in diameter, the shells of eighteen Baculites which had been 

crushed flat but retained all their beauty of outline and brilliancy of color. 

After being exposed for a few minutes they crumbled to fragments. The 
longest of these was about four feet in length; the smallest but a few 

soil. Encrinites and Asterias were often found in the upper deposits, a8 

hundred and fifty miles eastward from Denver we travelled day and night, 
v 

Indians had driven off the stock, killing drivers, messengers and stock 
tenders, This compelled slow travelling and frequent stoppages for our 
stock to rest. With my revolver cocked in my hand ready for an Indian 
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fray, I was able often to go half a mile from coach or camp among the 
bluffs. On one occasion, in company with a companion I was able to 
climb to the top of a bluff of pure chalk, so soft that I could cut and 

ack, On 
immense shells, some of which were nearly four feet in diameter. Amon 
others were remains of Belemnites in immense quantities, but these latter 
I oftener found closely connected with the green shales which I am in- 
clined to believe underlie the chalk. 
When in the midst of these Indian fiends, at a distance of half a mile 

from the a oe ip the fossil jaw of a Mosasaurus, which, though 

nodules or accretions of sen oO 
After travelling in this way for om alae we were supplied with a 

military escort, the commandant of which put an end - my wandering 
away from the road, and thus ended my geological research. 

The chalk bluff extends for a distance of over one sesteal and fifty 
miles east and west, and may be found first at a pane of about three 
hundred nee fifty miles west from Leavenworth, Kans 

coach was driven rapidly along I could see my fossils by the 
peels. poe in the bluffs, which seemed to be chalk, much higher than 

those I have mentioned, but we travelled with so much haste and were 
ealed with so many enemies, that I was unable to decide “vie relative 
position of these interesting rocks. While in the midst of these locali- 

pea Ni Wy deouid 4th, 1866. 

2. Volcanic eruption at Santorin, Grecian Archipelago, and the forma- 
tion of a new island in the Ba a — Translation of a letter from J. Decre@aua, 
dated Santorin, January 23, 6, by Mr. Canfield, American consul at 

Athens, as tai with ications from photographie views, in Har- 

per’s Weekly, Apr 
A remarkable a phen omenon has for several days occupied the ater 

of the inhabitants of Santorin. On the 18th instant a low 
sound was heard from time to time in New Kaimeni, and eipiskiity at 
the place called Vulcano, where are the mineral waters, At the same 
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like successive discharges of artillery. In the little harbor of Vulcano 
the sea was violently agitated, and an innumerable multitude of bubbles 
rose incessantly from the depths. At the same time we could see on its 
surface and on its borders white vapors giving an odor of sulphur. The 
afternoon of the same day the boiling of the sea increased, and the 
ground on the beach commenced gradually to sink down, On the morn- 
ing of the 20th, about five o’clock, flames, forming a conical fire ten to 
fifteen square meters at the base and from four to five in height, were seen 
on the sea. After an hour they entirely disappeared. We then went 
upon the spot with the sub-prefect and some others to make a nearer ex- 
amination of the phenomenon. e then saw that the whole south- 
western part of New Kaimeni was shattered to pieces. A chasm, com- 

tion of veleanic stones and sand, or rather of the powder of basaltic 

rocks, was always very dry and in no way susceptible of vegetation. 

area of twelve square meters, we saw its waters rise five centimeters 

within four hours. We advanced toward the focus of the voleanic ac- 

tion and perceived a sulphurous odor like that of rotten eggs. White 
and suffocating vapors arose from the agitated sea, and from time to 
fi 

. 

the eastern: this last showed a depression of hardly three meters, while 

abundant springs containing sulphate of iron, which spirted up with 
force from its depths, accompanied with much noise from the gases €S- 
caping with violence. About 5 p.m. of the same day we felt at Santo- 
rn @ slight shock. * 83° % 

P.S.—N. C., Jan. 23, 11°30 a. m—The reef has been changed to an 
island, to which I am unable to approach very closely on account of the 
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] 
and to-day raised with the bottom of the sea, appear attached to the 
rocks on the surface of the island, preserving themselves in the midst of 
the smoke without being at all burned. There are no quakings of the 
ground to be noticed. eis 

Now, as I am writing, I estimate the height of the islet at from 15 to 
20 meters, and its size 20 to 25 meters in length by 8 to 10 in breadth. 
The subsidence of the neighboring soil appears to-day to have been 
arrested. The water of the entire Gulf of Santorin is, as yesterday, 

n the shores of New Kaimeni it is lukewarm, 

operate alike. : 

3 p.M—The island has increased to nearly double its former size. * * 

Notes on some points in the geology of Kansas; by Prof. G. C. 
Swatxow, (from a letter to J. D. Dana, dated Columbia, Mo., March 15, 
866 : : 

years. : ‘ 
The line of division between the Permian and Carboniferous will re- 

main where I put it in 1858. The evidence is incontestible. The Car- 
boniferous fossils above that line are not so numerous, In comparison 
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with the Permian, as Maj. Hawn’s collections seemed to indicate, and 
the lithological and stratigraphical evidences are too strong to be over- 
looked. The limestones change from an impure carbonate of lime toa 
carbonate of lime-and-magnesia; there is a want of conformity, and 
nearly all the well-marked Carboniferous types of animals cease; and 

w, such as are of doubtful specific relations, or have a very wide 
stratigraphical range, or such as come in high up in the Carboniferous 

rock, being solid enough for building purposes, and from 8 to 11 feet in 
thickness. How much or how far the peat extends beneath I cannot say; 
it lies as low as the level of very low water, 

5. Supplemental Notes on.the Structure and Affinities of Hozoon 
Canadense ; b . B. Carrenrer, M.D., F.R.S.—In this paper Dr. Car- 

penter stated that a recent siliceous cast of Amphistegina from the Aus- 
tralian coast exhibited a perfect representation of the “asbestiform layer 
which the author described in his former communication on the struc- 

existing Nummuline Foraminifera, and to be associated with a structure 
exactly similar to the lacunar spaces intervening between the outside of 

f 

ia, in a specimen of 
gneiss from near Moldau, and in a specimen of serpentinous limestone 
‘sent to Sir Charles Lyell by Dr. Gitmbel of Bavaria.—Reader, Feb. 10- 

6. Fossils of the Sierra Nevada.—In the review of Whitney's Geol: 

men of Ophicaleite from Cesha Lipa, in Bohemi 

d We add here that Prof. W. P. Blake, pub- 
| brief notice of fossils from the same region in the Proceedings of 
the California Academy of Sciences for October, 1864, vol. iii. 
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7. Geological Sketches ; by L. Acasstz. 312 pp., 12mo, with a por- 
trait and woodcuts. Boston, 1866. Ticknor & Fields—This work has 

and admired for the simplicity and beauty of its style, the vividness of its 
descriptions of nature, and the grandeur of its views of the world’s pro- 
ress. Professor Agassiz reviews the prominent events of the successive 

eras in a manner that cannot fail to charm and instruct the most unsci- 
entific reader, and none can rise from the work without appreciating the 
reality of this progress, a d 

neys perforating the Azoic beds, narrow outlets of Plutonic rocks pro- 
truding through the earliest strata,’—while such “chimneys,” or “ fun- 

place in the geological Reports of Canada, or of any other country. — 
Turning to the next chapter, we are told, on page 37, that the Silu- 

vi rgin 

Silurian—a division including, in some regions, thousands of feet of rocks 
representing an era one-third as long as the whole Silurian. 



408 - Scientific Intelligence. 

Again, in Chapter III, on page 69, we learn of an upheaval, “ at the 
close of the Devonian age,” which “raised the elevated ground on which 
Cincinnati now stands,” and that “the force of the upheaval was such as’ 

to rend asunder the Devonian deposits, for we find them lying torn and 
broken about the base of the hill ;’"—-when in fact this “ Ohio hill,” as it 

is called, is only an outcropping of the Lower Silurian, and the Silurian 
frea spreads northward over 100 miles, before reaching the Devonian, 

and over 50 miles on the east and west, so that the “torn and broken” 

Devonian at its base is all fancy; moreover the decision that the uplift 
took place at the close of the Devonian age is not deducible from any facts 
yet observed. On page 75, it is stated that there were only sea-weeds in 
the Devonian age,—when New York long since afforded remains of Devo- 
nian ferns, and even of trees, and the Devonian of Maine and New Bruns- 

wick have more recently yielded numerous species of land plants, some of 
which Dr. Dawson refers to the Conifers, an order of plants which Prot. 

These specimens aré sufficient without proceeding further. Such im- 
perfections weaken the foundation of some of the arguments, and much 

cuts are very poor, 
8. Geological Survey of Canada: Ailas of Maps and Sections, to a¢- 

company the Report of Progress from the commencement of the Survey 1 

and of a portion of the United States, extending so far wine? 
clude part of Virginia, much of Missouri, an t to the meridian of 

is unusual excellence in ev exactness and 

available to all interested in the subject. In the extension of the ™maP 
beyond the limits of Canada, he had the assistance of Prof. Hall, the 
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best authority in our country. There are some debatable points as to the 
distribution of the formations ; as the limits of the Huronian, and of the 
Subcarboniferous ; but such there must be as lo ong as science is makin 
progress. The other maps and the sections are also admirable in style 

cter. 

States; by F. B. Maex and A. H. Worrnen. 20 pp. 8vo, (from the Proc 

aper contains Porson en of thirty-six new species of Mollusks, and 
of a six of Trilobites, including one of Dalmania (Upper Silurian), one of 
Lichas, (Lower Sil.), one Proetus (Subcarbonif.), and three of Phillipsia 
(Subearboniferous). 

Observations on the Microscopic Mell. structure wre — — 
Sowerby, and some similar vF. BM 8 pp. 8 

(From Proe. Nat. Sci. Philad., 1865, 275 Ji Meek nan in this vi 

eration o Fossils collected i in the i ‘Limestone at Chi- 
cago, “Iitinois, “with descriptions of several new species ; by Prof. A. Win- 

isc Aotioms sob ESSEN sete No.7. 46 pp. 4 
wih 3 amen Frankfort, 1866. (Christian Winter). bi Pa 
easurements and figures of Calcite from Iceland, Hessenbergite, Carnal- 

lite, Biotite from Vesuvius, Clinochlore of Zillerthal, Sphene, Titanite, To- 
"paz, Gold, with an index to the seven memoirs which have been published. 

13. The Geology of Tennessee; by J. M. Sarrorp, A.M. Part I. Phys- 
ical Geography. 124 pp. 8vo. Nashville, Tennessee, 1861.—Professor 
Safford poate the publication of his work on the Geology of Ten- 
nessee in 1861, but was compelled to suspend it by the war, after printing 

this intodutor chapter, which only just now has been issued. It treats 

UR. Sc1.—Sseconp Series, Vou. XLI, No. 123,—May, 1866. 

52 
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very fully of the remarkable topography of the State. We trust that 
d the geological survey and its publications will soon resumed under 

Professor Safford. There is no one in the country better fitted for the work. 
14. A Catalogue of the Paleozoic Fossils of North America; by B.F. 

Saumarp, M.D. Part I, Echinodermata. St. Louis, 1866.—Our notice of 

this valuable work is unavoidably deferred. 
15. Professor Oppel’s collection of Jurassic Fossils of Hurope and Great 

Britain.—By the recent death of Albert Oppel, Professor of Geology and 
Paleontology in the University of Munich, (of typhoid fever, at the age 
of 34 years, on the 23d of December last), it has become necessary to 

his family to sell his very large collection of fossils; all his little fortune 
having been spent on his education and his various geological journeys. 
We learn from Mr. Louis Semann of Paris (6 Rue de Méziéres), who 

speaks highly of the collection, that it is offered for-10,000 Rhenish flo- 

rins—4000 to 5000 dollars, and that it is well worth this sum. 

Ill. BOTANY AND ZOOLOGY. 

1, Natural History Transactions and Journals, considered by the 

dent that we do good service to botanists and zoologists generally in 
directing their attention to a discourse of such practical interest. The 

ien 
and Art; but these have now, for the most part, been distributed to 

@s. 
n the great centers of learning the division of labor has not 

stopped here, Moral and political sciences have almost universally 
formed either a distinct section of ‘science, or an independent branch of 

learning between science and literature. Mathematical and Pbysical 

even included in the general title of Naturkunde, Naturwissenschaften oF 
Sciences Naturelles, have in other cases been quite separated. Geology 
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is the next to be cut off; and Zoology has parted with Botany; and 
lastly, independently of the numerous Peeters for the practical ap- 
plication of Natural Science, we have seen separate societies with their 
ransactions, as well as Journals, for rraanmere. Dehahryalagey Entomol- 

ogy, Paleontology, Histology, &c. Men have thus been encouraged to 
restrict their observations to very limited classes of beings, and to gener- 

coon which resulted at the outset from generalizing upon observa- 
tions made in a limited territorial area. action and an attempt at 

a mixture of Paysical, oo a ars papers in the sa 
volume, and the hard fate e botanist or zoologist of having to ay 
and to load his shelves ver bulky ¥ etinid or sets for the sake of a few 
articles upon the subject he studies. A partial and the only obvious 
remedy for this,—one which has been generally acted on of late years 
by botanists at least,—is for the author to secure a reasonable number of 
same oa of e wes a ne paper contributes to a scientific 

ts and Sciences formerly provided every contributor with 100 
copies wae his memoir, with a view to their immediate and gratuitous 

supply separate demands, And an author is allowed to print from the 

types as many more copies as he wishes, at the bare cost of press-work 

and paper, This Academy publishes memoirs upon all departments of 

Science, and in the same volume or series ; but the provision for detached 

are i ~ ares and ca er Botanists cannot afford room nor 

and shelves as one complete work, whilst the os tehateen in science obser 
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to such a degree as to entail all the inconveniences of a series of de- 
tached pamphlets. The double paging of the separate and of, the con- 

i ces much con 
references. @ most convenient course pointed out by experience, 

rather incidental. In any case, not only should the original paging of a 
memoir be retained in the separately issued ee — 2 should bear 
no other. Double paging is very troublesome in refer 
We would further suggest to authors the g sai jemntaniiedees to citation 

and reference of what may be called catch-titles to papers of descriptive 
botany or zoology, consisting of a eet word or two, by which the 
paper may be succinctly referre 

In conclusion we note that the Pasha of the Linnean Society, hav- 

ing formerly employed the word biology in the sense nearly of ap hee 
now, following the recent lead of the British Association, uses i wt the 
sense of zoology and botany (in their widest sense) combined. Natural 
History (an unfortunately-chosen word in the first instance) includes at 
least mineralogy, and natural-historical is an unmanagable adjective, 
Biology and no are ee words in this sense, — supply 
just what is much wa  G. 

2. Flora B 

holon errant: and Fumariacee, the last_ two 
soles soakaies each only a single species naturalized in Brazil. ‘th 
serve, however, to introduce, “te a note in which Dr. Eichler, with good 

the reason excludes Tovaria fro Capparidece and refers it to the 
Papaveracee, oe ea, a dissertation upon the morphology of the flower 
of Fuma we give a separate abstract. ere } riace 
full synopsis of all she South American species of Cleome and of Capparis, 
newly arranged. Fourteen plates illustrate the first two orders. In fase 

furnished by the bark of Geissospermum Vellosii ; and a new collabo- 
rator, Dr. Progel, contributes the Gentianacee. 

8. Morphology of the Andrecium in Fumariacecee.—In his Ez cursus 

Bernhardi, that of Gay, and the same as improved b se, and that 
of A. Gray. Neither Bernhardi’s nor Gay’s view malate now ee So likely 
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received, the six stamens present in Fumaria, Dicentra, &e., are reckoned 
as four, one before each petal, the stamen which belongs before each 

properly termed chorisis, the suggested analogy being that of a trifolio- 
late leaf. In the original statement, the writer ventured to “presume 

Regensburg Flora, has demonstrated this anew, and illustrated the com- 
he phalanx in a manner which 
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in England, was in the Pacific twenty years ago as botanist in the 
eruise of the Herald, the results of which were published in a fine 4to. 
vol A few years ago, when Hb Thakomba A 
and self.styled king of the Feejee Islands, proposed to cede these islands 
to Great Britain, and Col. Smythe was commissioned to visit them and 
investigate their condition, Dr. Seemann was appointed to accompany 

im and to report upon their vegetable productions and resources (see 

which several smaller collections, made during the-visit of surveying 

Denham, an y essels under Belcher, Denham, and Howe, and later by Dr. Seemann’ 
former assistant Mr. Storck, have also contribu The more extensive 
collection made in S. South Sea Exploring Expedition under 

Ww 
although many specimens are in the Kew herbarium. The work is to 

co eac 40 pages of letter-press and 10 col- 
ored plates, all in the excellent style which characterizes the late Mr. 
Reeve’s scientific publications; the materials elaborated with Dr. § mann’s accustomed care and ability, and the drawings from the pencil of Walter Fitch. The of the volume are enriched with those pet 
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re- 
markable new genus allied to Cassia ; Serianthes myriadenia of Plan- 

of Spireanthemum, A. Gray; Nothopanax multijugum (Paratropia, A. 
Gray); Mesopanax and Bakerai, both new Araliaceous genera; the latter 
14-androus, the former polyandrous, like the next, viz. Plerandra, of 

which a second species is here figured; a new Loranthus and a new 
Lindenia, both showy; a third Dolicholobium, but too like one of the old 

species ; Gardenia Vitiensis ; Blumea Milnei ; Paphia Vitiensis, a very 
showy-flowered new Vaccineous genus; Ardisia grandis ; and a charm- 

numerous plates, 8vo. ae) 

The Plants indigenous to the Colony of Victoria, a second volume, 

entirely of “Lithograms” with explanatory letter-press, carrying on the 
plates from 13 to 71, besides 7 supplementary plates, royal 4to, 1864- 
65. The analyses are very full, the drawing excellent, and the litho- 

graphy would do credit to almost any country. The descriptive letter- 
press is deferred to give precedence to the corresponding volumes of the 

Flora Austral h these plates will fittingly illustrate. <i 

6. Analytical Drawings of Australian Mosses ; edite Fern, Méu- 
LER. Fascic 8v. 1865. Twenty plates, with brief explanations 

iP 
* 

Hampe of Blankenburg (Brunswick), and the illustrations drawn under 

Dr, Carl Miller’s care, at Berlin, but Jithographed and printed at Mel- 
bourne. The plates are remarkably good, the typography beautiful. 
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7. The Vegetation of the Chatham Islands, sketched by Ferdinand 

most vividly excited in regard to the Chatham Islands, inasmuch as this 
little group is the last eastward of New Zealand, no further land existing 
under those latitudes in the wide interjacent oceanic space until the west 
coast of South America is reached.” They had been visited by Dr. 

Dieffenbach and others. But the present exploration was made by Mr. 
Henry H. Travers, at the expense of his father, Judge Travers of Canter- 
bury, New Zealand, to whom this interesting little book is dedicated. 

Of the 129 indigenous species of plants here enumerated and discussed 
42 are dicotyledonous, 20 monocotyledonous, and 67 cryptogamous. 

Only 9 phanerogamous species are peculiar to the group, and one (AMyo- 
sotidium nobile) generically peculiar; nearly all the rest are found in 
New Zealand, as was to be expected. In the limitation of species, Dr. 

Miller takes very comprehensive views, as is exemplified in the reduction 
of nearly a dozen New Zealand Hpilobia, admitted even by Dr. Hooker 

as probable species, to Z. tetragonum of Europe. At the same time he 

reiterates the expression of his entire confidence in the real objective dis- 
tinctness and permanent stability of genuine species, insisting that their 
perfect discrimination is far from hopeless, and that their true distinction 

never rests on solitary or on faint characters or upon such as admit of 

exceptions! We admire this hopeful spirit, especially in a botanist of 
such large experience. 

In the conclusion of his preface, Dr. Miller appeals to missionaries, aS 
enjoying unparalleled facilities for scientific researches in lands mainly 

me y savages; and, rendering due acknowledgements for what 
has al been done by them, adds that, “if the devoted men who 
carry abroad the w were more generally cognizant how oft 

additional brilliant lustre.” wen 
8. Revision the genus Cousinia. Uebers. Zusammenstellung de 

Arten der Gattung Cousinia Cass.; von Dr. At. B pees 
the Memoirs (now separately printed) of the Imperial Academy of - 

region. es 
9. Krok, Monograph of Valerianew. Part 1, Valerianella. From the 

Roy. Swedish Acad. Sciences of Stockholm. 1864, pp. 102, with 4 plates 
of analyses, large 4to.—The prefatory matter is Swedish; but all the 
systematic part in Latin. An elaborate monograph of Valerianella, kept 
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distinct from Fedia: 47 species are described, arranged under -_ main 
sections, the fifth, Siphonella, Torr. & Gray, being acknowledged as 
wholly intermediate between Valerianella pach Fedia. Analytical — 
trations are given in the plates of all the > re ve the rare = — 
tallii, which is ons wut a state of V. do 

10. Scolo opendrium officinarum, the ReleTtngas Fern of Bibope was 
first made known as an America plant z poo in his Flora, 1814, 

1818, gives the habitat, “In the western parts o of the State of New 
York, in the crevices of culodreoks rocks beneath the shade - the Hem- 
lock Spruce (Abies Canadensis) and accompanying the Zarus Canaden- 
sis or American Yew ;” his appended v. v. implying that he shed himself 
seen it alive. No specimen of his is extant; but from some source, not 
now recollected, it. would appear that his station was near Canandai- 

” which is nearly one hundred miles west of Onondaga. Between 
30 a nd 40 years ago, the late William Cooper discovered the Perrorg at 
Chittenango Falls, 20 or 30 miles east of Onondaga; and this has re- 
mained the onl ‘really known station of the plant in ees America, 
until the recent discovery of another (in 1857) at Owen Sound on Lake 
Simcoe, by si of. Hincks of Toronto. 

dee 
it seemed to be os lentiful. ie are indebted to the. lucky discoverer for 
a dried specim 

11. Musci Porbie Americani, sive Specimina Exsiccata Muscorum in 

Americe Republicis resales detectorum ; conjunctis studiis W. S. 
Sutxivanr et L. Lesque Editio Godweda: Columbi Ohioensium, 
sumptibus Auctorum, 1865. —The first edition of this most important 

the sets were almost immedi- 

Musco 
(mean cha: the second edition now before us. This bears the 
date of 1865, the tickets and other letter-press having been printed a 
year ago. But the sets are only now issued (April, 1866), other engage- 
— ress d prevented Mr. Les Sera from giving his whole time dur- 
Ing year to completing their preparation, which has been a long 
Am. Jour. pi —Serconp Serims, Vou. XLI, No. 123.—Mar, 1866. 53 
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and severe undertaking, requiring the microscopical examination of an 
immense number of specimens, and the patient selection and distribution 
of the elaborated materials by which each set is made so complete. 

This new issue is not a mere reproduction of the former, but is much 
augmented. While that contained a little over 400 species or marked 

h 

cost fully $100 per set or copy. They are sold at $35 in gold, or £7 
sterling, or 175 francs. Each copy is accompanied by an 8vo pamphlet 
of 96 pages,-being a reprint, in convenient form, of all the tickets, charac- 

ters of new forms, and index. Applicants will address Mr. Leo Lesque- 
reux, at Columbus, Ohio. A. G. 

12. Mind in Nature or the Origin of Life and the Mode of Develop- 
ment of Animals; by Prof. H. J. Crarx—A brief notice of this book 
appeared in the last number of this Journal, indicating the nature of the 
work, and some of the leading subjects discussed. To present an ade- 
quate review would require a more extended article than is consistent 
with the space allotted in this Journal. s 

The first five chapters are devoted chiefly to discussions of the various 
modes of reproduction and increase among animals, and the analogous 

phenomena of the regeneration of lost parts, and the persistence of “ VI- 
tality” in decomposing tissues. ‘ 

In the first chapter the curious structure and habits of the lowest Rhi- 
zopods, Ameba, Difflugia, &c., are very clearly presented, showing that 

drop of semi-fluid matter without walls or definite form. 
The subject of spontaneous generation is then discussed, and the recent 

ro eriments, ly, 1862, he 
draws conclusions far broader than their author felt justified in doing, and * . . eis ese 

Professor Dana, on page 286. It seems premature, at least, to consider 
pe ho ih generation as actuaily established by such experiments. _ 
t living 

did 
not appear at all, while in other similar ones they a in great num- 

rs. Admitting that the treatment was such as to have utterly destroyed 
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In this connection it should not be forgotten that the power of the 
best microscopes is limited, and that objects of less than a determinable 
size, are still invisible. Lines ruled on glass by mechanical means, cease 
to be resolvable by the best lenses when the distance between them ap- 
proaches ‘00001 of an inch, and there is no good reason to suppose that 
living germs may not exist far more minute than this, 
We have dwelt upon these sources of doubt with regard to such ex- 

periments because the leading arguments of the first part of Prof. Clark’s 
work are based almost wholly upon the results of Prof. Wyman’s exper- ° 
iments. We would not be understood as asserting that the spontaneous 
origin of living beings under such circumstances is impossible ; but only 
that we need additional evidence. 
Among the most interesting portions of the work are the explanations 

of the origin and early condition of ovarian eggs, and the changes they 
undergo pment proceeds. The egg considered as the lowest 

de 

the lowest animals,—and 
development of the egg or embryo is shown to depe t 
secondary ca most so amon mals, in this re- 
§ comparison is made with those germ-like forms supposed to 

Dn 

a comp ris 
originate and develop wholly through secondary causes. 
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The third and fourth chapters, devoted to the phenomena of reproduc- 
tion by budding, and by fissiparity, with the curious experiments in arti- 

one. It is accompanied also by lucid descriptions and beautiful figures 

zogeton, the tape-worm, Myrianida, &c., which are seldom equalled in 

popular works. The author well illustrates reproduction without eggs, 

d.” 
The somewhat analogous phenomena observed several years since by 

Prof, Clark, in the muscular fibres of Sagitta, sheep, &c., and the ciliated 
cells of Aurelia, which separate during decomposition of the tissue ‘and 
move about freely like low forms of Infusoria, are fully described in this 

connection, and the theory of the spontaneous origin of life in decaying 
matters is thus reinforced, Could it be shown that any of these 

sheep-muscle, or Aurelia-cells,” (p. 99). Nor can we agree with him in 

comparing to the decomposing matter in the flasks an undeveloped hen 

- 
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change of decomposing organic matter in the sealed flasks to living or- 
ganisms, and the question is asked, “ why may not different kinds of ani- 
mals arise from any decomposed sagen ” If the vital i or life- 

art Se 
relations, and classification of animals, and abounds with excellent de- 
scriptions and ea of the structure of species from the various - 
classes, and is a very valuable addition to the few popular American 
works upon the structure of the lower animals. The portions relating 
to Infusoria and the lowest forms of other groups are particularly valu- 
able. Most of the — —. —T in this, as in other parts 

pa beltives that the Protozoa constitute a eas division, as distinct from 
the others as those are among themselves, but he regards them as merg- 
ing gradually into each other, as clouds that touch and mingle somewhat 
at their borders. The bipolar relations in the organization of all ani- 

, Sale and the bilaterality which is equally a fundamental ce of all, 
are well brought a and illustrated, and it is shown that is as char- 
acteristic of Radiata as of the higher groups, and it is cla ie beyond 
Sanidne nstly, that the more or less radiated appearance is subordinate to 
ilate 
Two chapters are devoted to an examination of various forms of the 

lower ciliated Infusoria, and to comparisons between them and low vege- 
table forms, ciliated plant-spores, &c. The Volvor is not neglected in this 

connection, and is left, as it were, suspended between the animal es 
dom on one side and the vegetable kingdom on the other. Several n 

forms are described and se and much valuable snfonvastion added 

to our knowledge of these beings. 
chapter is devoted to the structural features and characteristics of 

ach there is much “see e and in- 

dium and Cereus, Caudina and Asteracanthion among Radi ata; Pectina- 
tella, Fredricella, Ostrea, Helix and ei of Mollusca; is in each case 
illustrated by original figures and descriptions. The excellent figure 

(117) given as Psolus phantapus seems to us to represent rather Cuvie- 
ria squamata D. & K. as we have observed it when fully expanded in 
its native haunts. Possibly an error in the identification of the species 

has ages here, but for ‘the author’s purpose either form would serve 
equally well 

The eharacteristic feature of Protozoa is stated to be spirality or ob- 

liquity, superimposed upon bilaterality. It would seem, however, to be 
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each side of an imaginary plane which divides the body exactly into 

gitudinal plane, while in Articulates homologous elements of a different 

By a detailed comparison between Protozoa and Zodphyta, Protozoa 
and Mollusca, Protozoa and Articulata, Zodphyta and Articulata, and 
Bryozoa and Zodphyta, it is shown that there are no actual transitions 

5 0 

within the great groups, are deseribed. 
The third part of the book is devoted to a brief account of the devel- 

in Zoéphyta; Lymnza in Mollusca; Mystacides in Articulata; and 
w 

author, as in other parts of the work, lays personal claim to investiga 
tions made for and published in Agassiz’s Contributions to the Natural 
History of the United States. : 

However much other naturalists may differ from our author in many 
details, and in his generalizations and conclusions, the work cannot but be 
welcome to every one who, in seeking the truth, desires to see every side 
of these questions fully and fairly discussed. In no other way can We 
hope ever to attain the fundamental truths in nature. AcE v. 

he Urine in Health and Disease, being an exposition of the com- 

: ,@te. 2d ed., 416 pp. 12mo, 
engravings. Ldondon, 1863 (John Churchill & Sons)—A thorough and 
complete work on the urine, illustrated by numerous beautiful drawings 
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IV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 

1. National Academy of Sciences.—The National Academ y of Sciences 
poe nee its semi-annual session in Washington, D. C., on the 24th of 
January la 

The lowing are the titles of the communications presented during 
the sessio 

3 the ited bio are > seem of Nevada, with statistical tables and metal- 
lurgical tae , by 

“On wats sani of jaloadas analysis, by Prof, W. Grsns.” 
«= "On mde cary eer wd its applications in saving precious Berg panes 
gold, b Prof. B. Siz 
“On he lim ts and  earaiile of the vision of American Soldiers as deduced by 

the Satisticl Depart ent of the Sanitary ee by . Gourp 
“On mary triangulation of the Coast of New England, by Prof A.D 

Bao HE, Saati ent U. t Survey; communicate: RD. 
n the relation of Lang to Ethnology, z ” Be 

é Seciatien on the Annular Eclipse of October, 1865, made at Lebanon, IIL, 
by Prof..Srepuzn ALEXANDER.” 

Biographical memoirs of deceased members of the Academy were 
read as follows: Of the late General Joseph G. Totten, Chief Engineer 

. 8. Army, by Gen. J. G. Barnard; of the late Prof. Benjamin Silli- 
man, by Prof. Alexis ‘Caswell ; of the late Capt. James M. Gilliss, U. 8. 
Navy, Supt. Naval Observatory, by Dr. B. A. Gould. 

The — of Vice-president, made vacant by the resignation of Pro- 
fessor Dana (in consequence of the state of his health) was filled by the 
eleétion of Prof. Henry. 

Of the Committees appointed at the request of Departments of the 
Government to conduct certain investigations, that on Magnetic Devia- 
tions in Iron Ships, and that on Experiments in working steam expan- 

the —s Houses and States of metrical standards of weights an 

measures; to introduce the system into the post offices, by m a 
shaper Joie weigh fifteen grams, instead of fourteen a seventeen 

hundredths, or half an ounce; and to cause the new cent and two cent 

pieces oe be so coined that they shall weigh iecamiesy “five and ten 
grams, and that their diameters shall be made to bear a determinate 

and a ratio to the metrical unit of length.” 
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The next session of the Academy will be held at Northampton, Mass., 
commencing on the 7th of August. 

of Microscopical Science,” and the more extended one in the January 

number of the “Intellectual Observer,” where the substitution of a glass 

plate for the metallic reflector, is spoken of in the highest terms. Now 

Microscopical_J ournal. 

mination may be obtained. The improved “Illuminators” are now tur- 
nished with an extra movable diaphragm above the illuminating reflector, 
which, although it diminishes the angle somewhat, greatly improves the 
definition, by prevention of irradiation when the object is very brilliant; 
it leaves however the whole angle effective for illumination. I certainly 

as in number of the “Microscopical Journal” for January, 186 
where a contrivance, already described by me, is so carefully alluded to, 
that. no one would for a mom ppose that any credit was due except 

to be generous, 
3. Ni 

© 5 OQ =] ] 3 5 = 5 ? 2 ® & 
+ oF 

4 Ri Eh a ot n & o i=} i=] & @ =. S — 
untain. From 

that day to the present the eruption has continued with varying intensity. 

Sometimes the light is quite brilliant, shedding a glow over all the 

higher portions of the mountain, sending down its reflection upon our 
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town and landscape, and throwing its ruddy sheen upon the clouds. 
In the day time the smoke goes up like the smoke of a great furnace. 

It is not, however, at all times equally active, and occasionally we 
imagine that it has become extinct. But we are soon undeceived by 
new manifestations, sometimes appearing as if the molten lavas were be- 
ing ejected high in the air. 

As yet there has been no lateral outbreak and no longitudinal flow. 
The eruption is evidently in the vast summit crater Mokuaweoweo, 
where Wilkes encamped, and the action has been confined to this point. 

r fo 
crater for the discharge of the lavas, but none may occur. e crater is 
so deep and ample that the active forces of the eruption will, probably, 
be expended in the abyss where the fires are now raging 

During this summit eruption we bave noticed Kilauea with great inter- 
est, and have had numerous reports from there. We do not get evidence 
of any sympathy between the two craters. Old Pele is, as usual, with 

rior perhaps to the scientific; and we cannot b 
tion may prove to some extent instrumental in liealing the wounds crea- 
ted by civil war. 

Magnesia in hydraulic cements ; by H. St.Cratre Devittr.— 

compact crystalline translucent substance, consisting of magnesia 68°3, 

Am. Jour. Sor.—Ssconp Series, Vou. XLI, No. 123.—Mar, 1868. 
54 
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water 31-7, or a simple hydrate of magnesia. He has made copies of 
medals, like those of plaster, from magnesia thus hardened under water. 
Balard’s magnesia, calcined at a red heat, he says, has hydraulic qualities 
which are manifested with a rapidity that is most admirable; though 

when calcined at a white heat, the property is almost wholly Jost. A 
mixture of pulverized chalk or marble and magnesia in equal parts fur- 
nishes with water a paste which is a little plastic, but which after being 

some time in water affords products “ of extreme solidity,” and he pur- 
poses to use the mixture for making busts of artificial marble. Plaster 

mixed with magnesia diminishes the hydraulic properties. 
On calcining dolomites rich in magnesia at a low temperature, below 

red heat, the powder solidifies under water very rapidly, and gives @ 
stone of a hardness which is “really extraordinary.” If calcined at a 

mite is heated to redness, and all the lime is reduced to .the state of 

guicklime the hydraulicity is lost. In the above results, the magnesia 18 

the hydraulizing ingredient, it soldering together the particles of carbon- 
led . ate of lime exactly as in the mixture of magnesia and marble dust. 

5. Meteorites of Aumale, Algeria.—A fall of meteorites took place on 
the 25th of August last between 11 and 12 m., in Algiers, in the district of 

from ps place of fall of the former, in 0° 20/ E, and 36° 27! Ms This 

The thin crust of the meteorite is dull black, slightly rugose. ier he me @ are planes, nearly flat, which are striated evidently by 
the friction of the two surfaces.—J , Feb. 15. . 6. Large mass of meteoric iron—A mass weighing 82874 Ibs. (3,750 kil.) was received last year at the British Museum from Australia.—Zb., Aug: 10- 

ec magles 
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7. Remains of the Post-tertiary om or Elephant in Montana. 
re “Montana Radiator” states that a large molar tooth and a tusk 

Fales ” in Last-Chance Gulch opposite the end of Broad street, seventeen 
feet below the surface, and four feet from the rock beneath. The tusk is 
15 feet long, and 4 feet from the smaller extremity it is 274 inches in 
circumference ; it was found 25 feet farther up the gulch than the tooth. 

Ar rtificial Lvory.—tThe best imitation of ivory—a kind’ now much 
used—is made by dissolving either caoutchoue or gutta-percha in chloro- 
form, passing chlorine into the solution until it has acquired a slightly 
yellow tint, washing it well with alcohol, then adding, in fine powder, 
sulphate of baryta, “sulphate of lime, sulphate of Jead, alumina or chalk, 
in quantities proportioned to the density so tee desired then hardening 
it, and finally subjecting it to heavy pressu -like substance 
is thus made which i i be great harduess i will receive a high pi es 
Les Mondes, Nov. 9 

9. Solution of Suk —A solution of silk may be made by boiling it 
with a concentrated solution of ehlorid of zinc over an excess of od of 
the same metal, until it no longer discolors the tincture of litmus. By 
dialysis, silk may be obtained again in a colorless inadareus form.— 
ss n. 
pe artificial light a ec —Mr. Sayers, of Paris, obtains 

a light almost equal in pow at of magnesium, and much chea ir 
from the ie a a neste: re of a parts of well-dried and powdered 

nitrate of potash w of flowers of sulphur and 6 of red se iy of 
rsenic. The tgs it only 12 cents a kilogram.—Zb., Jan. 4. 
11. Mew test for distinguishing Cane sugar from the s sugar 

—H. Lepray observes that the sugar of te blackens bichlorid of 
= ti ae cane sth vine not.—/b., Dec. 14, 

S 
= Z So 

of obsidian from ee dod and others of siateial which 
ae distance. It is pe 

d phe ia, ‘This expedition leaves 
n, and make, Hammerfest, the bay 

On stein ye it pro- 

5, olar expedition of a eaaalig an 

y the Duich. It will next spl bo land, and t 
white as far as possible toward t 

open sea; and reaching Cikestatie will ieples the coast, going north 
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ward. Finally the expedition will turn eastward, cross in all directions 
the sea of Siberia, if chances are favorable, will return by the polar 

tion of the geological survey so well begun and carried forward by Prof. 
Whitney. 

17. Copley Medal.—The Copley medal for 1865 has been given to 
the eminent French mathematician, Mr. Chasles. 

OBITUARY. 
Dr, Wuewe.t died on Tuesday, March 10, at twenty minutes past five 

Pp. M., at the Lodge, Trinity College. He was born at Lancaster in 1795. 

works by which he will be best known in after years, In 1832 he re- 

couple of volumes of his own on “Morality,” and among his latest ye. 
: 0. 

to Nicholson’s Journal, one on gu 
Royal Society. In 1808 he lectur 
Cork Street. Then he was connected with the Medical School in Wind- 
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mill Street, and served as a teacher and demonstrator of chemistry. In 
1809 he became F.R. S., received the Copley Medal in 1813, and from 1813 
to 1826 was Dr. Wollaston’s successor as senior secretary to the society. 
In 1812 he became a Professor of Chemistry and Materia Medica to the 
open Company, and in 1851 was elected Master. In 1813, on 

r H. Davy’s recommendation, he was appointed Professor of Chemistry 
mn the Royal Institution, and delivered lectures for many years in con- ° 
junction with Mr. Farada ay, and was also associated with him as editor of 
the Quarterly reese of Science. ats 1825 he was appointed superin- 
tendent of the Die Department of the Mint: in 1886 Fellow, and in 
1846 Examiner, of the London University. Besides the “ Manual of 
Chemistry,” he was author of “ Outlines of Geology,” * Dictionary of 
Science and Art,” &e.— Reader, Feb. 24. 

Dr. Wm. M. Unter.—Dr. Ubler, a chemist of some note, and an excel- 
lent friend of science, died at Philadelphia on the 27th of November last. 

VY. MISCELLANEOUS BIBLIOGRAPHY. 

1. Carte Agronomique des Environs de Paris, dressée, avec Vautorisa- 
tion du Ministre de la Guerre, sur la carte , PCED ae de L’Etat- 
Major, publié conformément a une déliberat , ee Dé. 
partementale, et exécutée d’apreés les ordres de MW. is bat n G, E. Hanss- 
mann, Sénateur, Préfet de la cy par M. De.zssg, teenies des Mines 

value to the agr Salata. ety isat eid eh % in itself. 

a scale of s5455, (about 13 inches to the re and the mechanical exe- 

cution is in the best style ‘of the art. It is a most valuable pie ae to 
agricultural science, and embodies the results of an immense amo f 

or. 
2. Sveriges geologiska Undersilening—Swedish enlowss "Sure rvey, 

under the direction of Professor Axex Expmann.—The publication : 
the Geological ey of aha ge, begun by Royal Y orders in 1861, 
already made p The work is projected on a scale as to 
ae geological detail and artiatio work, that is truly regal. The 
surface of Sweden is divided into 20 areas, and ‘these areas are quartered ; 
and, for each of the, parts thos: pik 77 in all, a map is issued measuring 
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18 by 24 inches in surface, so that the whole chart will cover an area of 
231 square feet. The scale is s5.455. The number of maps which had 
appeared up to November, 1865, is 18. The maps show in every part that. 
they are the result of minute and careful exploration, by able and thor- 
ough geologists. Even the outlines of the older and newer Drift, and of 

the more recent Alluvium, are indicated by colors. Each chart is ac- 

companied by a pamphlet, in Svo, of 30 to 75 pages, giving details re 

i gion represented, with numerous sections, and bearing 

cial charge of that portion of the work. The names on the eighteen 

parts received by us are V. Karlsson, E. Sidenbladh, O. F. Kugelberg, 

A. E. Térnebohm, J. O. Fries, A. H. Wahlqvist, C. W. Paijkull, E. Erd- 
~ . 

mann, D, Hummel, and O. Gumeelius. 
The price for each chart with the text pertaining to it is two Swedish 

dollars. An accompanying notice states that they may be procured of 

the “ Bureau de la Recherche Géologique de la Suéde,” by addressing 
Mr. Adolf Bonnier, Stockholm, through C. Reinwald, Paris, Longman & 

Co., London, or K. F. Kéhler, Leipsic. 
3. Die Steinkohlen Deutschland’s und anderer Linder Europa’s ; by 

r. H. B. Gerwivz, Dr. H. Fieck and Dr. E. Harrie, Professors in the 
K. polytechn. School in Dresden.—The second volume of this great work 
on the Mineral Coal of Germany and the rest of Europe, the wi of 

is a 

4, Annual of the National Academy of Sciences for 1865. 130 pp» 

ture, a bia maby wool-growing, care of stock, e 4 : 

Jahren 1857, 1858, 1859, unter den Befehlen des Commodore B, von 

occupied with the tables of the meteorological observations, which ap- 
pear to have been made with great thoroughness and care. They are 
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pei i with maps showing the route, and a large chart of the Ni- 
cobar Isl 

hree zoological volumes with plates were also issued in 1865, (1) on 
Birds, by Mr. ‘de Palzeln ; (2) on Crustacea, by Dr. Heller; (3) on For- 
micide, by Dr. G. Mayer. 

:f Titustrated Catalogue of the Museum of Comparative Zoology at 
Harvard College. No. 11. North American Acalephe; by ALEXANDER 
Acasswz. 234 os royal 8vo, with numerous illustrations, Published by 
order of the me EE of Massachusetts. Cambridge, 1865. (Sever & 
Francis.) —A notice of this ie beautiful and excellent work is unvoida- 
bly deferred to aaoties number 

Various “sage rs ut — of Mollusca, by Isaac Lea, LUD, 
dem 

1863 to May 1865.2 They treat of, Leaia Leidyi: 14 n. sp. of Metantdee 1 11 ns ep. 
of exotic Unionide; 24 n. sp. of Unionide; a new Unio and a Monocondyleea ; a 
new genus of Melanide; 11 n. sp. of Melanide; Planorbis Newberryi; 6 n. sp. of 

ni Lake Hssepes 6 n. sp. of Succinea, etc.; 13 n.sp.o Melanide ; D, sp. 
of Planorbis; 5 n.sp. of Lymnea; 2 n. sp. of Unioni le from 8. cab 24 n. sp. of 
Physa; 6n of W. preted Unionide ; 3 n.sp. of exotic Uniones; . sp. of Unio, 

The ee orces of the Universe, the Temple and the Worshi saper iene by Hon. 
Gro. Hompson, of Wheeling, West Virginia. 388 pp. 12mo. Philadelphia, 
1866. (Howard Challen. \—The author of this work goes into the region -of mys- 
teries farther than we can follow him 

Historical notice of the Essex Institute. 44 pp. 8vo. Salem, 
ologie, conte ant Y Anatomie, la Physiologie, la Classification, 7 Histoire nat- 

urelle des Ani nimaux, mee Pau. Gervais. 448 pp. 8vo, with a large number of wood- 
cuts. Paris. (Ha 

Traité fi sbi as a yer on Chimique, by F. Wornter.—-French translation by 
se ste d Troost. 824 pp. in 18mo. Paris. (Gauthier-Villars. 

eaten saciss Usines de France; Etudes renin en France et a I’étranger ; 
by Turean. In small 4to, Paris, (Michel Lévy.) 

L’Espace Celeste et la Nature Tropicale; Descriptions physique de I'Univers, 
ca des Observations scsaeliss faites dans les deux hémisphéres, by Emanurn 

Als, 
oceeprnes Boston Soc, Nar. Hisr., Vol. X.—Page 49, Relations of the soil to 

subjacent miler Niles.—-p. ‘bl, Habit of the _ worm; Wyman.—p. 64, Resem- 
blance of fishes of Milwaukee river to those of Lake Superior and L, Champlain; 

tnam.—p. its of some American fishes; WV. 2. Atwood.-~—-p. 69, Ont 
¢. 

and on preparing Peat; ——p, 75 nba; Winslow.— 
. 79, Facts connected ‘with the , development of frogs; C. £. Hamlin.—p. by Habit 

i ‘amlin.—- : é 

commodation in the ene eyes; Wyman.—p. a ; 
Scudder——p. 101, Note on Rhabdonema magoifen iC, ae Whe _ Habits 
of the Cod; 1 Atiood —p ‘10 05, On the fossil bones of Riobam ba; —p. 107, 
New species of my geek R. OC. Greenleaf.—pp. 109-160, ete, Report + of Annual 
Meating held tery 

oceEptnes A ne oe Scr. Partap., 1865, No, 5. Novemser and Decr: 
Page 246, Coatitivakinas to the paleonto to ‘4 of Illinois and ote Western States; 
ye ee Geshe Bs . 275, On the microscopic shell-structure of Spirifer cuspidatus 

and so ree ED F. B. Meek ;—P. 278, Second ee a to a His- 

“ge ce 
as Essex Institute, Vol. IV, a ar Jutx, Aue., Serrt.—Page 181, 

Netto of the Polyps and Corals of the N. Pacific Expl. Exped. under Comm, 
Ringgold and Capt, Rodgers, U.S. N. 71955-1866, with two plates; A. £. Perrill. 
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