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Art. I.

—

Sir William Jackson Hooker.

Sir William Jackson Hooker died at Kew, after a short

illness, on the 12th of August last, in the eighty-first year of
his age.

Seldom, if ever before, has the death of a botanist been so

widely felt as a personal sorrow,—so extended were his relations,

and so strongly did he attach to himself all who knew him. By
the cultivators of botany in our own country, at least, this state-

ment will not be thought exaggerated. Although few of our
botanists ever had the privilege of personally knowing him,
there are none who are not much indebted to him, either

or indirectly. It is fitting, therefore, that some record of his life

and tribute to his memory should appear upon the pages of the

American Journal of Science.
The incidents of his life are soon told. He was born on the

6th of July, 1785, at Norwich, England, where his father,—
who survived to even a greater age than his distinguished and
only son,—was at that period confidential clerk in a large busi-

ness establishment. He was descended from the same family
with ".the judicious Hooker," author of the "Ecclesiastical Pol-
ity." The name William Jackson was that of our botanist's

cousin and godfather, who died young, and was soon followed
by both his parents; in consequence of which their estate of

Sea-salter, near Canterbury, came to young Hooker while yet a
lad at the Norwich High School. He could therefore indulge

the taste which he early developed for natural history, at this

time mainly for ornithology. But the chance discovery of that

Am. Jocr. 8ci.-Secc*'d Series, Vol. XLI, No. 121.-Jas., 1866.



2 Sir William Jackson Hooker.

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.

He 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,

Solander, and Robert Brown.
In 1809 he went to Iceland, to explore that then little-known

island. The exploration was most successful ; but the ship in

which he embarked with all his collections, notes, and drawings,

was fired and destroyed and everything was lost, he himself nar-

rowly escaping with his life. Hooker's earliest work, the Jour-

nal of a Tour in Iceland, in two octavo volumes, published at

Yarmouth in 1811, and republished at London two years after-

wards, gives an interesting account of his explorations and ad-

ventures, along with the history of a singular attempt at the

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

vessel he returned in was in 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,

frustrated 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 Hepaticce of Humboldt and Bonpland's collection, he

brought to completion his first great botanical work, the British

Jungermanniae, with colored figures of each species, and micro-

scopical analyses, in 84 plates, all from his own ready pencil,—

a

work which took rank as a model both for description and illus-

tration. In 1828 he brought out, in conjunction with Dr. Tay-

lor, the well-known Muscologia Britannica, the second edition of

which, issued in 1827, is only recently superseded. The Musci

Exotici, with 176 admirable plates, appeared, the first volume in

1818, the second in 1820. These were his principal works upon

Mosses and the like,—an excellent subject for the training of a
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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 Kegius Professorship of Botany in the Univer-
sity of Glasgow was offered to Hooker, and was accepted by
him. 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-
ceeded 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.
The first production of these busy years was the Flora Scotica,

brought out in 1821. The next year but one brought the first

of the three volumes of the Exotic Flora, containing figures and
descriptions of new, rare, or otherwise interesting exotic plants,

admirably delineated, chiefly from those cultivated in the Glas-
gow and Edinburgh Botanic Gardens. Here first is manifested
the interest in the flora of our own country, which has since

identified the name of Hooker with North American botany,

—

a considerable number of our choicest plants, especially of the
Orchis family, having been here illustrated by his pencil.

The Icones Filicum (in which he was associated with Dr. Gre-
ville,) in two large folio volumes, with 240 plates, begun in 1829
and finished in 1831, was his introduction to the great family of
Ferns, to which he in later years devoted his chief attention.

In 1830 began, with the Botanical Miscellany, that series of
periodical publications, which, continued for almost thirty years,

stimulated the activity and facilitated the intercourse of botan-

ists in no ordinary degree. The Miscellany, in royal octavo,

plates, closed with its third vein:: a 1883. I'hz

Journal of Botany, a continuation of the Miscellany in a cheaper
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other botanist who could have come into competition with him
in this respect.

3 The office, moreover, was no pecuniary prize

;

the salary being only three hundred pounds a year (less, we be-

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 point of view." The salary, if we mistake not, has
since been increased in some moderate proportion to the enlarged
responsibilities and cares of the vast concern; but, up to his

death, so important an auxiliary as his unrivalled herbarium,
and the greatest scientific attraction of the institution, was left

to be supported (excepting some incidental aid) out of the Di-

rector's own private means.
Such record as need here be made of Sir William Hooker as

Director of Kew Gardens can be best and most briefly given
mainly in the words of a writer in the Gardener's Chronicle (for

Sept. 2), to whose ripe judgment and experience we may defer.

"Sir William entered upon his duties in command of unusual
resources for the development of the gardens, such as had never
been combined in any other person. Single in purpose and
straight-forward in action, enthusiastic in manner, and at the
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 above him, 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

two ago and tl had to be given up, with efigbl
'.er be renewed. We were under the impression, howev.

>hical notice

his vigor was returning, and that bis usefulness might still

of his life and scientific labors may hereafter be given. But

the well-written biographic

n this we had founded a h

i» i,ie »,IU hcienunc _ ven. But we may now properly
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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
correspondence with the Gardens up to the day of his death.
His views were further greatly facilitated by his friendly inter-

course with the Foreign and Colonial offices, the Admirality,
and the Bast India Company, to all of whom he had been the
means of rendering services, by the recommendation of former
pupils to posts in their employment, and by publishing the bo-
tanical results of the expeditions they sent out
"At the time of Sir William's taking office, the Gardens con-

sisted of eleven acres, with a most imperfect and generally di-

lapidated series of ten hot houses and conservatories. Most of
these have since been gradually pulled down; and, with the
exception of the great orangery (now used as a museum for
woods) and the large architectural house near the garden gates,

which bad just previously been removed from 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
in 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 vege-
table products, and a magnificent library and herbarium, the
finest in Europe, placed in the late King of Hanover's house on
one side of Kew Green and adjoining the gardens, — would
rather be to give a history of the gardens than the life of their

William's life spent at Kew in the above public impr<
added to the daily correspondence and superintendence of the
Gardens, would have left little time and energy for scientific

pursuits. Such, however, was far from being the case. By
keeping up the active habits of his early life, he was enabled to
get through a greater amount of scientific work than any other
botanist of his age."
From this period his contributions to systematic botany, if

we except the journals and illustrated works (continued until

lately, and some of them to the last), were mainly restricted to

his old favorites the Perns. Some years before he removed to

Kew, he found the veteran Francis Bauer, then an octogenarian,
or near it, employed in drawing under the microscope admirable
and faithful illustrations of the fructification of Ferns. He ar-
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press, and so brought out, between
known work entitled " Genera Filicum, or Illustrations of the

Ferns and other allied Genera." His large quarto, "Filices

Exoticse, in Colored Figures and Descriptions of Exotic Ferns,

chiefly of such as are cultivated in the Royal Gardens of Kew,"
(100 plates) appeared in 1859;—the drawings of these, as of

nearly all his illustrated works for the last thirty years, by
Walter Fitch, his indefatigable coadjutor, whom he had trained

in Scotland, and who soon became "the most distinguished

botanical artist in Europe." " A second Century of Ferns

"

(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

Synopsis Filicum was just sixty years ago. To this Sir William

Hooker, 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.

Our survey of what Sir Wm. Hooker did for science would
be incomplete indeed, if it were confined to his published works
—numerous and important as they are—and to the wise and
efficient administration through which, in the short space of
twenty-four years, a Queen's flower and kitchen garden and
pleasure-grounds have been transformed into an imperial botan-

ishment of unrivalled interest and value. Account
should be taken of the spirit in which he worked, of the re-

searches and explorations he promoted, of the aid and encour-
agement he extended to his fellow-laborers, especially to young
and rising botanists, and of the means and appliances he gath-

ered for their use no less than for his own.



Sir William Jackson Hooker. 9

The single-mindedness witli which he gave himself to his sci-

entific work, and the conscientiousness with which he lived for
science while he lived by it, were above all praise. Eminently
fitted to shine in society, remarkably good-looking, and of the
most pleasing address, frank, cordial, and withal of a very gen-
ial disposition, he never dissipated his time and energies in

the rounds of fashionable life, but ever avoided the social prom-
inence and worldly distinctions which some sedulously seek. So
that,—however it may or ought to be regarded in a country
where court honors and government rewards have a factitious

importance,—we count it a high compliment to his sense and
modesty that no such distinctions were ever conferred upon
him, in recognition of all that he accomplished at Kew.
Nor was there in hi.; j in a position like that

occupied by Banks and Smith in his early days,—the least mani-
festation of a tendency to overshadow the science with his own
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
freely, even to comparatively young and untried men of promise
the multitude of specimens he could distribute, and giving to all

comers full access to his whole herbarium, but sending por-

tions of it to distant investigators, so long as this could be done
without too great detriment or inconvenience. He not only
watched for opportunities of attaching botanists to government
expeditions and voyages, and secured the publication of their

results, but also largely assisted many private collectors,—whose
fullest sets are among the treasures of far the richest herbarium
ever accumulated in one man's life-time, if not the amp

One of the later and not least important services which Sir

William Hooker has rendered to botany is the inauguration,

through his recommendation and influence, of a plan for the

publication, under government patronage, of the Floras of the

the different British colonies fctered over
every part of the world. Some of these (that of Hongkong and
that of the British West Indies) are already completed; others

(like that of Australia, and the Cape Flora of Harvey and Son-
der, adopted into the series,) are in course of publication; and
still others are ready to be commenced.

m

The free an i c« r lial v. iy n which Hooker worked in conjunc-

tion with others is partly seen in the various names which are

associated v, ip. This came in part from the

wide range of subjects over which his survey extended,—a range

Am. Jock. Sci.—Second Series, Vol. XLI, No. 121—Jan., 1S66.
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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

study is, in the present state and prospects of our science we
can hardly expect to see again a botanist so widely and so well

acquainted both with cryptogamic and phanerogamic botany, or

one capable of doing so much for the advancement and illustra-

tion of both.

Our narrative of Sir William Hooker's scientific career and
our estimate of his influence has, we trust, clearly, though inci-

informed our readers what manner of man he was.

To the wide circle of botanists, in which he has long filled so

conspicuous a place, to his surviving American friends and cor-

respondents, some of whom have known him long and well,—

and "none knew him but to love him, nor named hir

superfluous to say that Sir William Hooker
one of the most admirable of men, a model Christian Gentle-

There could really be no question as to the succession to the

charge of the great botanical establishment at Kew. But we
may add, for the information of many of our readers, that the

tip vacated by Sir William's death has been filled by
the appointment of his only surviving son, Dr. Joseph Dalton

.hose well-established scientific fame and ability, no
bis lineage, may assure the continued equally successful

ration of this most interesting and important trust.

The summit-level of the trap ridge known as the Palisades,
in Bergen Co., N. J., presents in many places an appearance

erosion
;
but on account of the ease with
hether exposed to the air, or to a

covering of moist earth, it has heretofore been difficult to find a
surface where the polishing and grooving are sufficiently plain
to warrant a decisive conclusion. Such a locality has however
been recently observed.

A large boulder, called "Sampson's Kock," at Englewood,
N. J., has long been an object of interest among the residents of
the place for its isolation and bold and striking appearance, but

known to possess any special scientific interest, until
the year 1860 ; in that year, in company with my brother, I

place, and we soon discovered that this imposing
boulder preserves beneath its concave base a record of the great

* which placed it there.
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1

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.
The boulder rests upon the trap rock." It consists of coaTse

stone, and is from f c formation
which the trap-dike of the Palisades intersects. This sandstone
is the surface rock for a large extent of country to the west and
north. In the latter direction it les 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 of the trap, and none of
the sandstone is in position within a mile and a half of the
locality.

The boulder averages ten feet long by seven broad, and is nine
feet in greatest height. The weight" computed from careful

measurement is about thirty-two tons. It is nearly a square
block below but term; \m id above. Its under

i t rests upon three points ; it has
thus shielded the record of erosion beneath.
The area covered by the block is undulating in surface, and

throughout is smoothed and strongly marked with parallel

groovings and scratches. The course of the scratches is mainly
S. 34° E. (true) ; a few run 5° to 10° more to the east.

The area thus protected slopes gradually away on the north
and east; but to the west and south it descends perpendicularly
34 to 42 inches down to the general level ; and this appears to

give a measure of the loss which the rock has experienced since
the glacial period, either by slow superficial disintegration, or
dv a cleavage into vertical"columns and a subsequent falling

away of the masses.
The courses of the scratches correspond nearly to courses ob-

served by I.
!

E.,asalw
to observations of Mather on New York island bearing S. 25°,

3o°, and 45° E.. We are thus led clearly to the conclusion that

this boulder was located, and these groovings scored, by the

great Hudson-valley glacier which has left so many other

-

ral history of New Jersey, has been preserved by this

natural cover from the disintegrating elements and from the

dually decomposing action of moist soil.

Englewood, 2v
T

. J., Oct. 26, 1865.
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Landslides upon a small scale are quite frequent in the soft

or semi-consolidated Post-tertiary clays of the Hudson river and
its tributaries. In the great majority of cases, however, they do
not, either in extent, or in any of the attendant phenomena, de-

part from the si movement.
An occurrence of this kind having come under my observa-

tion in 1863, (and in a subsequent visit to 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 locality is upon the farm of Mr. Casper Flansburgh, four
miles north of the village of Coxsackie, N. Y., and two miles
west of the Hudson river.

1 The Post-tertiary terrace has here a
width of about three miles, having 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
east, till, at the distance of one mile from the hills, it reaches the
ravine which is the scene of this movement. Here a creek has
excavated 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 level was about 75 feet above
the bed of the creek previous to the disturbance. Tl
course of the creek and valley at this point is N. 45° E; but a
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 light gray clay, quite firmly consolidated into well-
defined horizontal laminae of rock, very soft and porous, very
fine, and free from grit, but containing a considerable amount of
lime. These consolidated laminae do not appear except where
there has been a recent excavation, as exposure soon destroys
their structure ; about fifty feet of these layers could be made out
at the fracture of the slide ; how much greater their depth, 1 was
not able to ascertain. 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: "thes<
uniformly associated

; the blue lyfni below the other; the line

acknowledge, with
|

. lanvi„.,._r \ t! e
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of junction is very distinctly marked." (N. Y. State Geo!. Eep.
1st 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 laminas, but there is evi-
dence that it is brought into a sen 1 ,y 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, bv its

lighter-colored associate.

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

_
On the morning of March 16th, 1861, Mr. Flansburgh, on

of his farm, to his utter amazement found hisvisiting tnis part ot his farm, to 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 loth, and 9
A. M., of the 16th. There is no evidence that it attracted the
attention of any one at the time, which is not very strange, as
the nearest house is a half a mile distant. From the appearances
at the time itv, I was not able to form any
judgment concerning°the amount of local erosion on the edge of
the bank at the creek, but am informed that there was a percep-

tible, though not extensive, undermining. There was no frost

in the ground, but it was covered with one foot of very dense
snow, which was coated with a heavy crust.

The mass of earth consisting of the slope of the west bank and
a part of the summit level, broke off sharply and perpendicular-
ly across the top of the bank about 30 or 40 feet back from the

brow; the line of fracture then curved to the east on both sides

until it touched the creek, after enclosing a semi-circular tract

of about 6| acres. The flexure seems to have been determined
by small ravines running toward the creek at right angles to its

The fragment, which was in fact an enormous wedge of earth,

75 feet thick at the back, being now free, was at once subjected

to two different forces; for it was immediately separated into

two parts by a chasm opening lengthwise and stretching from

end to end, (N. and S.), at the distance from the 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, and
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the higher part of the slope, at once sunk, partially throughout

its whole extent, but most deeply at its western edge, which
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.

The 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.
The 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

top of a long and nearly continuous mound. This 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.

At the same time heavy masses of the underlying blue clay

were forced up at the outer (eastern) edge of the mound, and,

pouring over the adjacent clay of lighter color, now lies in beds
in reverse of its geological position, forming a striking feature of

the scene. The water-course being thus blocked up, a large

pond was formed to the south, submerging a grove of trees in

fifteen or twenty feet of water. Another pond was formed
along the western side of the mound, and smaller ones in

various positions. The creek has since formed a new channel
east of the mound at a much higher level than before.

The surface of the mound is much fissured ; its trees are tilted,

and in many places uprooted from beneath ; on the n

west of the mound is a tract of about 2£ acres of quite unbroken
ground, the only sign of change being the uniform slant of the
trees; but at the northern and southern extremities, especially Rt

the northern—there are numerous intersecting tissui «. varying
from one to ten feet in width, and the same in depth
the surface to resemble the irregular fragments of a floe of ice

left by the tide upon a sloping shore. The positions of the trees
are correspondingly irregular. In one instance a fissure one
foot in width, opened directly under the roots of a tall maple,

litting its trunk to the height of fifteen feet; one
i

2 then slipped past the other nine or ten feet, carrying
with it its half of the trunk, twisting the t;v

sufficiently awkward position.

In forming a correct conclusion as to the nature and direction
of the forces which produced this movement, it must be noticed,
that the blue clay underneath was capable of assuming a condi-
tion approaching fluidity, and its appearance as found both in

•;;';
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the front and rear of the area of subsidence, proves it to have
been in this condition ; on the other hand, tne lighter-colored
clay above, though softened by water so as to be quite flexible,

and capable of parting in any one line of great pressure, yet
possessed, in its consolidation into distinct lamina?, and in
its being interpenetrated by the roots of trees and underbrush,
elements of tenacity,—which enabled it to act as an organized
mass, which quality was entirely wanting in the under-clay.

There was then a tongue of land of considerable tenacity, a
few feet thick at the lower end, and seventy-five at the upper,
resting upon a very mobile and smooth clay : the erosion of a
shallow channel at the creek, afforded a passage for the exit of
this clay; and the great and principal force which caused the
fracture, was in my judgment, one acting in a perpendicular di-

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
before it, outward, and upward, at the lower levels; its own
lateral motion being very small.
The following section will further illustrate the action :

* - re

the creek. H, present appeal tare- K, masses of blue clay
forced up from below, and cor.' I the creek.

The eastern fragment, in addition to sinking considerably, slid

forty-two feet toward the creek ; impelled however in this lat-

eral direction it would seem, not by the principal force, but by
a secondary and incidental one, for it did not overwhelm the
hollow of the creek, nor did it effect a single fold over toward
the east, but allowed its lower edge, with the bed of the stream,
to be raised by the clay, extended by the subsiding portions, into
a mound of equal slope on both sides.

The whole movement appears therefore to be best explained
upon the supposition of a body floating upon a semi-liquid, and
seeking to right itself from a position of very unstable equi-
librium; it resembles in many respects the interesting subsi-

dence which occurred at Tivoli on the Hudson in April, 1862.

Although many changes have since taken place in its super-
ficial appearance, much yet remains that is characteristic and
wonderful—enough to repay amply the trouble of a visit.

Englewood, V. J., Not. 11th, 1865-
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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 communicating a

ground-glass appearance. This does not obtain by the use of

the liquid acid, since in this case the said products are removed

An 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

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 of

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 the corrosive vapor ; the acid acts more in-

ensely upon the spots first attacked, and the holes are extended
with ragged margins and deepened by the action.

when the glass is immersed in liquid h^

t drop of the same be suffered to fall upon
On the other hand, when the glass is immersed in liquid hy-

the plate, the whole s ith a certain degree of
uniformity. There are no minute points of action as in the case

of the deposition of spherules of the acid vapor.
Hydrofluoric acid gas, so called, is thus shown to be a vapor,

constituted of minute drops, like cloud. It would be interesting
to lest the effect upon glass of the perfectly anhydrous gas ob-
tained lately. From these considerations, hydrofluoric gas appears
to possess in an eminent degree the cloud-forming property of
antozone. An appreciable quantity of this substance exists in
the Woelsendorf fiuor spar, and it may be questioned whether
all specimens of this mineral do not contain traces of antozone.

In observing the specimens etched by the liquid acid, the crys-
talline nature of glass was discovered and witnessed in every

1 The observations of t
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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
not 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, sinee Daubree 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, &c, 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

\
3t point ot

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.

Frankenheim (Jr. pr. Ch., liv, 430) maintains that solid bodies

generated from a liquid are always crystalline, although the crys-

tals may be too minute to be perceptible by our present instru-

ments. His arguments, in the eases of glass, resins and the like,

are a priori, being based upon the analogies proceeding from a
study of the general properties of matter. They render the crys-

talline character of glass very probable.
This chemist places the glasses, resins, and fats in the same

category in their relations to crystallization. In the transition

of these bodies to liquids by an elevation of temperature, they
pass through conditions of softness and semi-fluidity before melt-
Jng. This softening does not depend upon a malleability, as in

the case of metals. Glass, for example, remains perfectly brit-

tle to a certain temperature, and when fusion begins to take

place the angles are rounded by the cohesion of the liquid por-

tions and the adhesion of these to the parts not yet melted. At
a higher temperature, the liquid portion constitutes the mass of

the body, but in it are suspended innumerable solid particles,

which communicate to it a sticky or gelatinous character.

Am. Joub. Sci.-Second Sebies, Vol. XLI, No. 121.-Jax, 1866.
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When melted glass cools, its least fusible compounds separate
at first, and when the refrigeration is gradu
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 crys-

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."

Gaudin, in his brochure (Reforme de la Chemie Minerale et Or-
ganique, 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 formulas and the simplest man-
ner in which they may be arranged. Chemists are divided as to

the reliance to be placed upon Graudin's views; but if they are
tenable, or if in any degree founded
the crystalline condition of all solid 1

necessary consequence.

Pelouze (Comptes Kendus, xl, 1321), in an investigation of the
devitrefication of glass, as in the so-called porcelain of Keaumur,
exposed a tablet of plate glass to incipient fusion upon the sole
of a glass furnace for a period of 24-43 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
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 crystal-
lization was of such nature that the fractured glass presented the
appearance of fine white marble. Occasionally the en -

y an enamel-like material. In repeated experiments
of this character Pelouze found that the glass experienced no
change of weight during tiie devitrefication, and the altered glass
was restored to its transparency by a simple fusion. The pro-
cess might be repeated several times without any alteration of
weight. Devitrefied window glass, and more especially bottle
glass when in large masses in the melting pots, sometimes exhib-
ited yellowish-green needles, which were occasionally small and
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short, but often exceeded a centimeter in length, being closely ad-
herent one to another and interico> ?ac itxi

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.

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
one crucible a

tained a transparent gli in the other
crucible was nearly opaque from crystal aggregations. One per

sand added to the pasty glass produced the same effect;

and when quartz was employed the mineral retained its transpa-
rency, remaining mingle d mass.

Pelouze found that mirror, plate, lead, bottle, and Bohemian
glasses were all susceptible of dev b with dif-

ferent degrees of readiness, the tri-silicate of soda being the most
ready. A g]ass f s f] L

. >tassa and zinc yielded
mere traces of crystallization ; but the combination of silica and
boracic acid with potassa and lime could not be devitrefied by an
exposure of ninety-six hours to a temperature at which softening
took place.

.
This chemist infers that the change experienced by glass du-

ring this process is a physical, and not a chemical one. He
states, as the result of many analyses performed by himself, that
the crystals do not differ in composition from the vitreous mass
m which they are embedded.
Dumas (op. cit.) takes exceptions to some of Pelouze's infer-

ences, havi j in the constitution of the glassy
and crystallized portions of the mass. Thus, in respect to silica

;

tor the vitreous portion 64'7 per cent, and in the crystals 68*2.

Leblanc found in the two kinds respectively : for mirror glass

66 2 and 69"3; for bottle glass 57-9 and 6295. In the bottle

glass Leblanc found that the transparent portions contained 157
per cent of protoxyd of iron, although only indistinct traces of
this base were del part.

Dumas therefore holds that the products obtained by Pelouze
are "analogous to mixtures of the fatly acids, which by fusion
form a homogeneous liquid, which by cooling gives a fibrous
sohd, in which although the eye can perceive nothing hetero-

geneous, each acid has separated
Terreil (Comntes Rai

Pots of i
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crystalline mass which contained cavities with small transparent

crystals. These had a composition similar to that of a transpa-

rent bottle glass prepared from the same materials in the same
proportions. Thus

:

Glass crystals. Bottle glass.

Silica, 55-85 56'84

Lime, 24-14 2M5
Magnesia, 7-63 6-37

formed
found

Spec, gravity, 2-824 2-724

the composition of a partially devitrefied glass which was
1 in the same furnace, under different circumstances, he

Lime, 18-14 18-65

Magnesia, 4-47 6-12

Alumina, 7-21 4-98

Peroxyd iron, 2-66 0'7l

Alkalies, 5-12 5-87

Manganese, traces traces

10F00 100-00

Spec, gravity, 2-610 2-857

Leydolt (Wien. Acad. Bericht, viii, 261) introduces his experi-
ments upon glass etching by observations of himself and others
upon specimens of glass and slag in which crystals are visible
without the aid of hydrofluoric acid.

Thus Prechtl melted a considerable quantity of feldspar with
one and a half cwt. of glass and cooled the mass in water. In
the inside of the lump, where the refrigeration had been more
gradual, were found numerous crystals of feldspar, with well
defined angles and edges, one of the crystals having the volume
of a cubic inch.

Among the specimens of glass with perceptible crystals illus-

trated by Leydolt are the following

:

1. Green flint glass, perfectly transparent, containing opaque
grains, which are resolved by the microscope into well defined
octahedra of one-half a line in diameter.

2. A glass flux, of emerald color, containing many groups of
four-sided prisms, of white tinge and pearly luster.
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3. A large mass of blackish green glass, with prismatic crys-
tals singly and in aggregations, also fibrous crystals in globular
tufts. 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.

5. 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.

A vitreous iron slag, of bottle-green color, containing per-

7. Another specimen of iron ore slag, similar to the last ; but
in which the cubes are larger, of nearly the color of the glass,

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

other specimen the cubes were sparse and accompanied by feath-
ery crystals. To these may be added the observations of Split-

gerber (Pogg. Ann., Ixxvi, 566), that in a lead glass slag pre-

sented to Faraday by H. Rose, he found large and well denned
six-sided tablets. In a glass prepared with 100 silica, 40 soda, and
10 carbonate of lime, which were perfectly fused and suffered to

cool slowly for six hours, he discovered fine acicular crystals

grouped star-wise, like flakes of snow. These floated in quantity
in the melted liquid, and disappeared when the temperature of the
crucible was raised again.

Leydolt's experiments of etching were performed by placing
slips of glass in a mixture of fluor spar and oil of vitriol ; by
exposing glass plates to an atmosphere of hydrofluoric acid va-
por

; or finally by employing a very dilute solution of this acid

contained in leaden vessels.

The following are his results

:

1. A thick tablet of fine colorless mirror plate glass, after ex-

posure to the vapor, was covered with colorless rhomboidal crys-

tals. They projected from the plate, were perceptible to the

touch, and plainly visible to the naked eye, from the contrast

between their lustrous surfaces and the rough etched background.

He obtained similar forms by fluor spar and oil of vitriol, and
also by the use of the dilute acid. He infers that they are not

quartz, which does not dissolve in hydrofluoric acid, but that they
are of similar nature to that of their matrix.

2. A flint glass of bluish color, passing into violet, transpa-

rent, and apparently homogeneous, yielded crystals by careful

etching. Ordinary window glass gave similar crystals which
were of the form of rectangular tablets.
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3. A pure transparent English glass (a salt cellar), various
vessels of French and Bohemian ware, very thick glass stoppers,

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 crystals,

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 quantity ?

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

. Wh;
arated therefrom by slow cooling ?

Daubree (C. R, xlv, 792) obtained various crystals by expos-
ing glass for weeks to the action of water and steam in sealed
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 crvstals

of quartz, and also acicular forms of nearly the same composi-
tion as Wollastonite (53 p. c. silica, 46 lime

; with traces of ma£-

ubree does r
.

•

tied by the action of the water. .

this is probable, it may be questioned whether some of
tals were not ready formed in the glass.

My own experiments were performed by dropping strong
aoid upon plates of glass, using one or suc-
rding to the degree of etching desired. By

this means the energy of the acid is expended upon or,

Jar spot of the glass, and by taking more or less of the solvent,
or by employing it of greater or less strength, the r
completely under control.

The acid was generated in the usual manner in a leaden retort
with a condensing tube of the same metal, cooled with a mix-
ture of salt and ice

; the liquid acid was received in a platinum
crucible, also refrigerated.
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The following are the results of the experiments:
When the vapor escaping from the crucible was condensed

upet.
|

ales of glass, a "ground glass" etching, with in some in-

stinct 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 r)1 nee. Under
the microscope, witli oh que tnmsi t I _

r the surface was
found to be covered with a web of acicular crystals, crossui g at

all angles, and presenting exactly the appearance of -

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 ihe light, studying
the shadows and comparing them with a
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, is. in tag o, which
seemed to be casts of crystalline scales dissolved out by the hy-
drofluoric acid.

;
2. 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.

A deep etching was the result, and the extensively corroded
surface presented here and there a ground glass appearance.
Acicular crystals were apparent, although not as well defined as
in the former example.

Nos. 3, 4 and 5 were slips of the same glass etched by vapor.
Of these No. 3 was very slightly corroded ; upon No. 4 and still

more upon No. 5, the action was of greater duration. In these

examples the evidence .ization was apparent,
as a shading upon the ground glass surface. Toward the edges of
the etched spot the needles were as distinct as in example No. 1.

Here a few well defined prisms with oblique extremities and one
or two very small rhombic tablets were observed.

No. 6. Mirror plate glass. This specimen was corroded by a
drop of the acid with greater uniformitv than the window glass,

although the etching was not so deep. It required careful man-
agement 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). This specimen, when
etched, presented the same appearance as No. 6. Yery small

acicular crystals distributed sparsely over the field of view e<Juld

No. 8. Three specimens of thin glass covers for microscopic

objects. The etching of these was very uniform. Numerous
and extremely minute needle-shaped crystals, 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, as if small and short crys-

tals had been removed by the acid. In other places blade-shaped

crystals were apparent ; these had a tendency to unite in star-

like groups, as in snow. Upon one portion of the plate a few

small squares and triangles (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 fragments 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 of

No. 1, but better defined, and a few squares, triangles and trape-

zoids were detected.

No. 13. A portion of a soda glass flask etched upon the in-

side. This was corroded very readily and yielded plenty of
needles resembling in appearance those of No. 1.

No. 14. Lead glass ; inside surface of a matrass. The action

of the hydrofluoric acid upon this specimen was energetic. The
crystals presented the appearance of confused broken tablets,

with here and there a needle-shaped crystal.

The acid employed in the experiments gave no etching when
dropped upon the different surfaces of a clear transparent quartz
crystal.

No. 15. After having completed the preceding series of obser-
vations the object-glass of the microscope was protected from
the action of the hydrofluoric acid by cementing upon it a plate

of thin glass with Canada balsam. A large number of experi-
ments were then made with slips cut from the same piece of
window glass, similar to No. 1, with the object of ascertaining
by the microscope whether the residue of the reaction was crys-
talline, and whether, if so, it could have any influence upon the
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etching to give an appearance of crystals having in reality no ex-
istence.

The acid employed was strong enough to hiss when water was
added, and emitted copious fumes. Dropped upon the glass it

spread, forming a thin circular cake or film of solid substance
having a granular appearance.
By a close inspection small prisms or needles were visible here

and there in this residue. They were not as numerous as the
etched crystals perceptible when the glass was cleansed, and it

was not certain that they were not shadows of the glass crystals.
In some cases larger prisms could be seen near the edge of the
disc; these might be removed by the needle point; but under
them was found no corresponding etched appearance of a crystal.
In one instance the slip of glass was coated with wax for the

purpose of confining the acid to a small disc where the glass was
laid bare. This gave beautiful crystals, similar to the other
specimens. When the plate was covered with a thin film of oil

the crystalline etching resulted as in the former instances. When
the acid was constantly stirred upon the plate with the platinum
spoon employed for dropping it, the crystalline etching resulted
as before.

No. 16. At length an etching was found which served as an
exptrimentum cruris to the question of the protecting a

the residue. In this case the acid was slightly diluted, 1, but still

fumed in the air. The glass, after having been acted upon, con-
tained circular white patches of a ground glass appearance. By
the microscope these were resolved into groups of star-shaped
crystals which, in some cases, were indistinct from corrosion ; in
others they were plainly crystals. Their appearance was exactly
similar to that of the snow-flake, viz., stars composed of needles
which were combined with smaller needles forming feathery rays.
In two places long needles of one-eighth of an inch in length
were visible. Beside these, the acicular web of the former spe-
cimens covered the glass. These starry crystals were undoubt-
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
was cleansed perfectly, "the corroded remains of the crystals
could be removed from the depressions with a needle point.

Now while we can conceive that a crystal formed by the
action of an acid, might adhere so closely to the glass as to
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
thus sink itself under the surface.
la some of the other snecimens these starry groups were per-

ceived
; but in no case as distinctlv as in this one. There hap-

pened here to be groups of crystals which were large and very
Am. Jo0r. Scr.-SECOND Series, Vol. XLI, No. ISI.-Jajt., 1868.



26 C. M. Wetherill on the Crystalline Nature of Glass.

favorably disposed for the etching process. The result of this

series of experiments seemed to throw some doubt, upon the
u 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 sublim re 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 as

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 wereseen

giving the form of a V, which in other cases was transformed

into a triangle by an additional needle happening to lie at its

base. The A -shaped crystals described upon a former page may
be formed in ugh they were not so determined.

It results that the window glass examined contains crystals

already formed, of which some are more soluble in hydrofluoric

ix, and perhaps others less soluble in the

same reagent.

All of the specimens of glass submitted to the action of hydro-

fluoric acid yielded crystalline forms. Those of the window
glass are similar in appearance to the crystals obtained 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 crystals first formed during the refrigera-

tion of the glass, were subsequently broken by the operations of

pressing, rolling &c, to which the material had been subjected,

additional interesting phenomena might be observedDoubtless add
by a more extended study of different varieties of glass under
different conditions by the use of this method.

An analogous action of certain solvents upon other supposed
amorphous bodies, as the resins, &c. may demonstrate a crystal-

line character in them.

. From a more extended study of this interesting subject, results

the most important respecting the true nature of glass may be

The effect of annealing may here find its true explanation.

If we were able to produce at will an interlacement of long
fibrous transparent crystals, a glass of superior flexibility and
strength might be obtained. It would also be interesting to

ascertain what kind of crystals of different substances might be
introduced into glass without destroying its valuable properties.
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If such, having the crystalline character of mica or asbestus,
could be added a valuable product might result.

Leydolt observed in a slag (see his No. 7) cubic crystals of
nearly the same color as the glass and visible to the eye. If we
could ascertain the nature of the glass crystals as well as that of
the matrix (which may also be or we might,
by the laws of isomorphism, be able to color
thus producing new and beautiful effects in articles of glass- ware'
In this connection Leblanc'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 assimilation of complex nitrogenous
bodies by Vegetation ; by S. W. Johnson.

During 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. Besides various inorganic matters, the nitro-

genous compounds occurring in urine which may be directly

applied to crops as fertilizers, viz: urea, guanine, uric acid and
hippuric 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 e -sting of 700 grms. of
ignited and washed granitic sand mixed with 0"25 grm. sulphate
of 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.

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

appreciable trace of ammonia. But four seeds germinated in a
healthy manner, the plants developed slowly and alike until

«Muy 28th, when the addition of nitrogenous matters was begun.
To No. 1, no solid addition was made.
To No. 2, was added July 28, 0420 grm. uric acid.

To No. 3, was added 1-790 grm. hippuric acid, at four differ-

ent times, viz : July 28, 0'358 grm., Aug. 26th, 0358 grm., Sept.
16th, 0-716 grm., Oct. 3d, 0-358 grm.
lo No. 4, was added 04110 grms. hydrochlorate of guanine,
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viz: July 28th, 0-0822 grra., Aug. 26th, 0-0822 grm., Sept. 16th,

1644 grm., Oct. 3d, 0"08^2 grm.
The nitrogenous additions contained in each case, 140 grm. of

nitrogen, and were strown, as fine powder, over 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

less account, since Cameron's paper on the direct nutritive effect

of urea, read before the British Association in 1857, had demon-
strated that this substance supplies the plant with nitrogen with-

out previous decomposition in the soil and has a fertilizing effect

equal to salts of ammonia. 1

The plants continued to grow or* to remain healthy, (the lower

leaves withering more or less,) until they were removed from the

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

inehes long.

, No. 3, 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

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 imperfect
growth and therefore the laborious analyses which would have
properly supplemented the observations on growth were not at-, r ,;:v

-

.iptea.
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In the case of the four experiments under notice, the weight
of the crops (dried at 212° F.), exclusive of the fine rootlets that

soil, was ascertained with the

No. 1, (no added nitrogen,)

gain, 0-8122 u

We thus have proof that all the substances employed contrib-
uted nitrogen to the growing plant. This is conclusively shown
by the fact that the development of pistillate organs, which are
especially rich in nitrogen, occurred in the three plants fed with
nitrogenous compounds, but was totally wanting in the other.
The relation of matter new-organized by growth to that derived
from 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, 1 : 0-2

10-2

,
The relative gain by growth, that of No. 1, assumed as unity,

18
for No. 1, 1

No examination was made of the soil to ascertain whether the
uric acid, &c, had undergone decomposition with formation of
ammonia before entering the plant. If urea escapes decomposi-
t!on, as Cameron and Hampe have shown is true, for the most
Part, it is not to be anticipated that the more stable bodies em-
ployed in these trials should suffer such alteration.

It will be noticed that the gain of dry matter during growth
^as identical in case of the plants fed with guanine and hippuric
acid, and this quantity was again, quite nearly half that mani-
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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.

Cameron, 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 available
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.

Art. VI.

—

Results of observations on the Drift Phenomena of Lab-
rador, and Hie Atlantic coast southward: by A. S. Packard,
Jr., M.D.

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
the water-shed in the interior. On the eastern or Atlantic coast,

at both sides of the mouth of Hamilton Inlet, which is forty

miles wide, there are glacial lunoid furrows, like those observed
in Maine by Dr. DeLaski, which tend to prove by their direc-

tion that a glacier forty or fifty miles in breadth filled this great
fiord, and moved in an easterly direction from the water-shed
in the interior, thence debouching into the sea.

Owing to the powerful disrupting agency of the frost and ice,

the rounded and denuded rocks of Labrador have as yet revealed
but few glacial striae. The distribution of the boulders is restrict-

ed to the higher levels of the plateau. To find them in any
abundance, it is necessary to ascend 500 to 800 feet above the
sea, at which point they occur in profusion. Below this point
they have been rolled, rounded, and rearranged into ancient sea
beaches. But on the smooth polished quartzites and syenites,
the former of which are levelled into broad plains grooved and
furrowed and afterward polished almost like glass, with shallow
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
in Labrador, below a level of 2000 feet, the traces of ancient
glacier action exhibited on a vast scale.
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At the close of the Glacial epoch the moraine matter was re-

assorted into marine deposits, which in this country have been
exposed to a general and sweeping denudation. Only small

; in sheltered posi
'

ainated clays

stony, and gravelly beds. The foi

found remaining in sheltered positions. These ma-
deposits consist of finely laminated clays resting upon

dently estuary deposits, the latter thrown down in deeper water,

where the strong Arctic current prevailed. The oldest beds are

the coarser strata, which, as in Maine, occur at high-tide mark.
The more recent beds occur from ten to twenty feet above the
sea level.

The fossil Invertebrata, found abundantly in these beds, afford

excellent material for comparison 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
very distinct fades. It is evident that on each side of the Atlan-
tic, the same faunal distinctions obtained during this period as

now. There was, however, a greater range in space of purely
Arctic species, and, though the European marine fauna was much
more closely allied to our own, owing to the great predominance
of exclusive

I yet evident that the Arctic glacial

fauna was divided into a Scandinavian district, and a Labrador
district, each the metropolis of a small number of species peculiar

to itself and limited to its area.

The assemblages found at various points along the coast from
Labrador to Marne are not the exact equivalents of the present

faunae. They differ in containing a very small percentage of

extinct species, and in a different grouping of species still living.

Thus, in the Labrador beds are several species of Fusus (Sipho)

which differ from recent Arctic forms, and also a species ofMa ;

certain forms, such as Panopoza and perhaps Cyrtodaria, which,

were abundant formerly, seem to be dying out at the present day.

In Maine the change is still more marked. Thus, the most char-

acteristic shell of the marine clavs is Leda truncala (Portlandica),

which has wholly disappeared from the seas south of the cireum-

polar regions, unless future deep-sea dredging reveals its presence
in some of the abysses off our coast. An undescribed Macoma
is also characteristic of the beds about Portland

;
and other im-

portant changes have occurred in the relative abundance of

species, and the manner in which they are grouped as compared
with the present assemblages in zoological districts farther north,

and similar in physical surroundings to the glacial seas.

The Labrador district of the Arctic fauna, instead of being re-

stricted as now to the eastern coast of North America from the

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*
and oldest is found at the bottom of the boulder-clay at high-
tide mark along the coast. The second horizon is composed of
rewashed, finely laminated, less stony clays occupying the coast
from 25 feet above the sea level to a height, 50 to 100 miles in-

land, of nearly 300 feet. The species found in this second
horizon are rather boreal forms than purely Arctic. In the beds
about Saco and Scarboro' we find Leda temtisulcata, intermingled
with the Arctic L. pernula, as it is not at present on the coast,
and Pandora trilineata replaces the Arctic Pandorina arenosa.
At Berwick, Astarte castanea, a bo

r

teed ; while
south of this, at Point Shirley, Desor and Stimpson found Nassa
triviUafM, finccinum pticosum, Astarte castanea and Venn* ,,,--
naria, species which now, as an assemblage, abound most on the
shores ofNew England south ofCape Cod, and in New York bav.
Again, at Nantucket, Desor found a still warmer fauna occupy-
ing, apparently, an extension of this second horizon. Area
transversa, Crepidulafo

r

und 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
villosus ; also in the same beds at Bangor the fossil whale, and in
Burlington, Yt., in the Champlain clays, which evidently belong
to this horizon, the Beluga Vermontana of Thompson.
Thus the two glacial faunae that have successively gained a

foothold in northeastern temperate America, seemed, as regards
both their land and marine animals, and also plants, (for Poten-
tilla tridentata which is found only in Maine, Labrador and Green-
land, is also found fossil in the Ottowa clays, according to Dr.
Dawson,) to be a purely Arctic American assemblage. Accord-
ing to the view of Dr. Hooker, 2

the most ancient°glacial flora
was derived from Scandinavia. On the contrary, as far as geo-
logical evidence at present tends, the cave mammals of Europe
were associated with the musk ox, reindeer, white bear, and
other Arctic animals which abound in Arctic America while no
features in the Post-tertiary fossils of America seem to' be Euro-
pean. These faunal distinctions would seem to be even more
strongly marked than now in the distribution of the Vertebrate
during the closing part of the Glacial epoch.
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C. G. Wheeler on a Process of I.

Art. VII.—On a Process of Elementary Anal
determinate < and Nitrogen at a single com-

, bustion; 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
to be analyzed at his disposal. A method by which these three

elements might be determined at a single combustion would ap-

pear to be desirable, and, if equally accurate with other approved

. and also admitting of a not less expeditious execution,

h advantage be employed, not only in the special class

of cases referred to, but also in general, as a substitute for those

now in use. For some time past I have made use in my labora-

tory^ a method of analysis which apparently is of universal

application when carbon, hydrogen and nitrogen are to be de-

termined, and which I can recommend as yielding quite satis-

factory results.

The method in question may be considered as a combination,

with necessary modifications, of that ordinarily used in deter-

mining carbon and hydrogen with Simpson's method of deter-

mining nitrogen, as will be seen from the description which I

now proceed to give, first in outline, then more in detail.

The operation commences with expelling the air from the

combustion tube, by means of a stream of oxygen gas. As in the

anterior portion of the tube there is placed a quantity of metallic

copper, to prevent the formation of deutoxyd of nitrogen, the

former cannot be heated without the copper oxydizing and the

tube again becoming wholly or partially filled with air. This

js prevented by expelling in turn the oxygen by means of a

known quantity of carbonic acid gas, which effected, the com-
bustion proper is commenced and carried on in the ordinary

manner with this modification, viz : that, at the close, a current

of oxygen gas is again employed for the purpose of forcing into

the appropriate apparatus the residuary products of combustion,
as also, when necessary to complete the oxydation of particles of

the substance yet unconsumed. The water and carbonic acid

resulting from the analysis are absorbed in the usual apparatus

and weighed, while the nitrogen, mixed with oxygen, is con-

ducted into a special apparatus where it is measured over mer-

The simplest method would be to conduct the gases into a

Hansen's eudiometer, and in the same perform the necessary

Aa. Jour. Sci.-Second Series, Vol. XLI, No. 12L-Jan., 1866.
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further determinations. However, the capacity of such a eu-

diometer is not sufficient in the great majority of cases, even
where it has a length of 800 to 1000 millimeters. I have there-

fore made use of Bunsen's gasometer1 and found the same ex-

ceedingly well adapted for the purpose. It has, however,
proved desirable to make one or two trifling alterations which
in practice I have found to enhance its value and usefulness.

Instead of the original arrangement for regulating the escape of

gas, I make use of a screw-slip as shown at g, fig. 2. Also the

tube eg, which is not capillary but somewhat larger, is filled with

mercury and thus re aains 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.

. the gasometer above described and the eudiometer, in
which the mixture of nitrogen and oxygen is to be analvzed, are
graduated, and their cubic capacities referred to a common stand-
ard (cubic centimeter). This is necessary, as only an aliquot part
of the total gas obtained is submitted to analysis", the greater por-
tion being held in reserve in case any disaster should occur to
that under investigation.

I pass now to a detailed description of the mode of procedure
in performing an elementary analysis by the process under con-
sideration.

A combustion tube 2-2£ feet in length is sealed up at one end,
as shown in fig. ]. From 3 to 5 grams pure, well-dried and
pulverized chlorate of potassa are introduced and thoroughly
mixed with the aid of a mixing wire, with at least an equal
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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 fchei ortion, from
0-2 to 0-3 gram, of oxalate of lead

ith oxyd of copper. This salt is the substance I find
the most convenient from which to obtain a known amount of
carbonic acid gas.

I 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 the various practical

presented by the latter, and in particular by the follow-
ing, viz: carbonate of lite), carbonate of rnan-

•arbonate of soda and oxalic aei&
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,
C

2 3 , and yields on gentle ignition with oxyd of copper pre-

ats of carbonic acid. As a mean of several
nearly identical results I obtained 29 83 p. c. of carbonic acid
instead of 29'81 as required by theory. A greater amount
°f this salt than 0*3 gram being never usefl, the maximum
error, therefore, possible in a carbon determination would be
000001643 gram.
.
After introducing, as previously explained, the oxalate of lead

into the combustion tube, about two inches of pure oxyd of
copper are added, then a mixture of the substance f :

with oxyd of copper, and thereupon, again, several inches of
the oxyd. Finally, the remaining space in the tube, which
should"never be less than 4 inches, and need not exceed, except
in rare cases, 8 inches, is filled with metallic copper freshly re-

duced in a stream of hydrogen gas. I prefer for the purpose a
compact roll of copper wire gauze.

After a channel has been secured in the usual manner tl rough-
out the whole length of the tube—at the posterior end it is vail
to have the channel larger than elsewhere—a chlorid of calcium
tube and potash bulbs are placed in commuuication as in an or-

dinary combustion and the anterior end of the latter is connected
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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-

mit of being conveniently introduced into the tubulure of the

gasometer. The gutta percha tubing taken of the length in-

dicated renders this manipulation much easier. The gasometer

having been filled with mercury in the manner previously de-

scribed, is placed in a suitable vessel, and in a slightly inclined

position as shown in fig. 2, directly before the potash bulbs and
the tube e is removed, the tubulure being submerged in mer-

cury. A small porcelain mortar is a very convenient receptacle

for the gasometer.

The apparatus thus put together, and it having been ascer-

tained by the usual method that no leakage exists, the combus-

tion may be commenced. The chlorate of potassa is first heated,

and the evolution of oxygen gas continued until its presence is

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

of 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 is 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

the metallic copper; then the oxyd of copper is heated, and the

">y the ordinary

ubstance under
analysis is situated, the tube at the anterior end of the appara-

tus is introduced into the tubulure of the gasometer, care being
taken that the apperture of the same is not raised above the sur-

face of the mercury. As fast as the gasometer becomes filled with
the gases, thus displacing the mercury, the latter is removed from
the mortar. The height of the m

. the gasome-
ter being thus very moderate, merely sufficient to prevent the ad-
:--- '

.' •

' ' .'•'. :':.
.

•
:•
-

is quite inconsiderable. The combustion of the substance hav-
ing been effected and the remaining oxalate of lead decomposed,
the chlorate of potassa is again heated and the products of com-
bustion completely carried forward to their respective recipients.

When the oxygen reaches that portion of the tube previously
containing the substance analyzed, a rather vivid but entirely

harmless incandescence is observed resulting from the reoxyda-
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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 cottimti
with the potash bulbs, and even to enter the latter if not timely
observed and prevented by accelerating the stream of oxygen,

the other, may be avoided by so
regulating the stream of gas that constant but slow
the copper takes place, and this is readily seen b,
of color that results. Care should be taken that the

by the cl

sufficiently pulverized and mixed with at least an equal volun
of oxyd of copper.

This somewhat critical stage of the process successfully passed,
the supply of oxygen is continued until a considerable quantity
has entered the gasometer, which one may confidently assume as

accomplished on continuing the stream of gas for about five

minutes after absorption ceases to be observable in the potash
bulbs. The apparatus is now disconnected and the oxygen re-

maining in the chlorid of calcium tube and potash bulbs is ex-
pelled by air previously freed from carbonic acid and moisture
before weighing.

,
The height of the mercury in and surrounding the gasometer

M read off, after the same has been placed in an upright position
in a 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-
lng manner; the stopper of wax is removed from the extremity
of the tube at c 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 screw-clip at g !S

then gradually opened and the gas flows out through c into the
eudiometer. When enough has been transferred for an analysis,
the screw-clip is closed, the gasometer removed and the amount
°f gas in the eudiometer is read off. The further fin

the gas is performed precisely as in an ordinary air analysis.*
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A quantity of hydrogen is introduced, the mixture exploded, and,

from the thereby resulting contraction in volume, the volume
of oxygen present is calculated. This deducted from the volume

txture of oxygen and nitrogen gives that of the latter.

The relation between the volume of mixed gases introduced into

the eudiometer and that originally contained in the gasometer

expresses also that of the nitrogen in each apparatus, v

volume thus found is reduced to milligrams and calculated as

percentage of nitrogen in the substance 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 c g has in the interval been in communication with

the air, the first portion of gas be rejected. Ordinarily, not more
than one-fifth or one-tenth of the gas contained in the gasometer

is taken for analysis.

I herewith submit the results of a number of analyses made
for the purpose of testing the process.

4N20,,H0,

10000 99 91

id,C 5H,N2 2,HO.

Morphine, C 34H

,

9N06 ,



Asparagine, C 8H 8N2 6 .

')!/ Atiahjsi

SiS'SS

In analyzing the latter substance, it was mixed with carbon
obtained by exposing crystallized sugar to a high temperature

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. Where
properly conducted two complete analyses can be performed in

II. 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.

III. The 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.

IV. As an additional recommendation may be considered the

uce that where a loss of carbonic acid has occurred
during the combustion, either on account of the potassa becom-
ing too nearly saturated, or a momentarily too rapid oxydation
°f the substance, this loss may be ascertained, added to the car-

bonic acid already found, and the analysis thus made satisfactory.

As this carbonic acid is to be found in the gasometer, it is simply
necessary to ish ball into the eudiometer and,
from the coi calculate the amount of carbonic

sent. I have in several instances had an opportunity of

lementary determination, and at

»e same time worthless.

.
In closing, I would acknowledge, with thanks, the valuable

aid rendered me during the above investigation, by my r°° ; °+-

Dr. G. Seelhorst.

Nuremberg, Bavaria, Sept. 15, 1865.
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Art. VIIX— On a new Process for the determination of Sulphur
in Organic Comjyjr. vsith Oxygen Gas and
Peroxyd of Lead ; by C. M. Warren. 1

In my former communication " On a Process of Organic Ele-

mentary Analysis by Combustion in a Stream of Oxygen Gas,"
3

I treated exclusively of the determination of carbon and hydro-
gen in volatile liquid hydrocarbons,—my experiments up to

that time having been confined to the analysis of substances of

this class. It was my intention, however, to have applied the

process before this to other classes of bodies, and esp
have tested its applicability, with suitable modifications, for the

analysis of organic substances containing other elements.

Other work with which I was then occupied, and to which
the paper re-

ferred to, has prevented me from extending the research beyond
the requirements of my other investigations.

Having recently had occasion to determine sulphur in

olatile liquid compounds, for which neither of the pro<

ow in use seemed satisfactorily adapted, I was luitumHv
i effort to utilize my safety-tube and the stream of oxy-

gen in this species of analysis also. But the fact that e

usually, at least, but partially converted into sulphuric acid by
combustion in oxygen gas seemed at first to present a difficulty

not to be easily overcome. It soon occurred to me, however,
that the well-known reaction between sulphurous acid and per-

oxyd of lead, by which the former is completely converted into

sulphuric acid, might probably serve to remove this objection.

Furthermore, that, by placing the peroxyd of lead within the
combustion-tube in the manner which I shall presently describe,

and by maintaining the peroxyd of lead at a temperature suffi-

cient to prevent condensation of water within the co-

tube, the cai I might all be determined
from the same portion of substance. This result has been ac-

complished.
3

|
From the Proceedings of tin .^ 1865

'

'

'
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n of the sulphurous acid may be reasonably accounted-•'
'

'
-
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Referring to my former paper above mentioned for details re-
garding the construction and use of the apparatus employed, I
need here describe only such modifications as have been found
expedient to adapt the process to this special purpose.
The combustion-tube being packed with pure asbestus be-

tweeen the points a and
b, fig. 1, and the space— <^
abouttwo inches in length ^^.
—between b and c Teft ^s
vacant, a plug of pure as- ^.^y-v -

*

w '
< *mmM*a>

bestus is placed at c, and
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 of
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-

bestus and peroxyd of lead will suffice to secure complete con-
version of the sulphurous acid. The combustion is conducted
precisely 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
tead. As usual, the water formed is absorbed in a chlorid of

^elf, so heavj Through such a

Marge. Id a prelim in

•ft

oncerning the other bo rmination of carbon which Carius
itions, it will suffice to remark th*1 x '"

1 of lea(1 5 * keP4

» h'gh a temperature that the abs Appears to be pre-

A*. Jour. 8ci —Second Series, Vol. XLJ, ]



42 C. M. Warren on Sulphur in Organic Compounds.

calcium tube, and the carbonic acid in Liebig's potash bulb3
with a mulder tube attached.

After the close of the combustion, when the tube shall have
sufficiently cooled it is carefully removed from the furnace, the

mixture of peroxyd of lead and asbestus cautiously drawn out

into a beaker glass, by means of a bent iron 2
wire, and the tube then inverted within .

another tube, e e, 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-

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

5

Solution of bi-carbonate of soda is also

poured into the tube e e 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 asbes-

tus mixture, including also the solution in

the tube ee, and not omitting to carefully

rinse out the anterior portion of the combus-
tion-tube. The asbestus mixture upon the

filter is then thoroughly washed, the filtrate concentrated by
evaporation, and the sulphuric acid precipitated with chlorid of

The following results of analyses of bi-sulphid of carbon in-

dicate the degree of accuracy afforded by this process.

The preparation employed was commercial bi-sulphid of car-

bon, which was first subjected to re-distillation.

Analysis 1. 0-1414 gram of bi-sulphid of carbon gave 0-0808
of carbonic acid, and 0*8592 of sulphate of baryta.

Analysis 2. 0-274 gram of the same substance gave 0158 of
irbonic acid, and 1-6768 of sulphate of baryta.
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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

per-cent above, while in the preceding analyses it was a fraction
below 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 this substance. I may here
state that I have already applied the process in the analysis of
bodies conta ^factory re-

sults which will soon be published.
The important advantage thus gained of being able to deter-

diflbrent elements from the same portion of substance,

ig also the simplicity of the process, can hardly fail, I
think, to secure for this preference over the older methods.

Art. IX.

—

Description of an Automatic Registering and Printing
Barometer; by G. W. Hough, A.M., Director of the Dudley
Observatory.

The science of meteorology is as yet in its infancy. Univer-
sally interesting as its phenomena have ever been, and power-
fully affecting the most important relations of society, it is but
recently that the subject has engaged the systematic and com-
bined effort requisite for its development, since its laws are still

regarded as the most recondite problem in Physics. The first

thing to be done is of course the collection of facts, and much is

now being done in England and on the continent in this direc-
tion. The chief obstacle, hitherto, has been in the imperfection
of the methods of observation. The results, in order to be of
value as data from which to construct a science, should present

ncs record of the phenomena during a considerable
period of time, and taken at as many different stations as possi-
ble. By the ordinary method of personal observation, this is

well nigh impracticable. It would demand at every bU
services of several observers, at great expense, and their results

could only at best be more or less of an approach to what is de-
Slred. To obtain this, the only alternative is to substitute some
Mechanical means for the labor of personal observation ; in
8h ort, to make the instrument record its own changes. U this

can be done in a single instance, it can be done continuously.
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The only method bj which this has been hitherto attempted

with success has been by the application of photography. This,

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-

ployed 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-

determine. The importance of the subject will justify

haps in presenting some account of the new method.

I problem to be solved, was to cause any meteoroi

strument, by means of suitable mechanism, simply and effectually

to reeord 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 tho 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 a

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.

The feasibility of this plan was discussed with my friend Mr.
Thomas Simons as early as the year 1862, and some steps were
then taken to apply it to the thermometer. I 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 mechanism,
and on touching the surface, a galvanic current would be formed
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which should operate by an electro-magnet on the mechanism
so as to reverse the motion of the wire and break the circuit.

This would be immediately restored by the normal movement
of the mechanism, and thus the point of contact would be kept
oscillating at the surface continually. The consumption of bat-
tery power by this plan would have been considerable, and it

was thought the oxydization of the mercury by the electric cir-

cuit would in time be appreciable. It was therefore concluded
to make the connection outside of the barometer tube, by means-
of a float resting upon the mercury column. By this plan there
is no demand of action from the battery until some change takes
place in the barometer, and a considerable saving of battery
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
form. 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.
In 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 presenting
the recorded changes to the eye, but to avoid the tedium and
uncertainty of measuring up such results, by producing at the
same time a printed record of such variation, to any extent
deemed advisable.
Having thus endeavored to give some conception of the design

and principal features of this method, I will proceed to explain
more fully the details of its execution as at present arranged.

In order to make any self-recording machine of this kind
practicable, we need to attend to two points. First, to reduce
the consumption of electricity to the smallest possible amount
consistent with certainty in the results ; and secondly, to secure
tne greatest amount of useful work with the minimum of labor.

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

elements. The battery which we have adopted for recording
transits is essentially that of Daniell ; sulphate of copper being
the exciting agent. A battery of this kind will maintain suffi-

cient power for chronographic records for two or three months,
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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 unlocking of the mechanism, which is driven by

weight power.
In fig. 1, we have

a sectional view of

the lower leg of the

siphon, showing the

principle on which
this method is based.

It may be necessary

to remark, however,

that the electro-mag-

nets and battery do
not occupy these po-

sitions in reality, but

are placed here for

convenience of illus-

Let B as battery.
" m,w'= electro-

magnets.
" «, a' = wheels

having one tooth, and
revolving in the di-

rection of the arrows.

S as screw support-

ing the arm, carrying

two wires, p, and p'

tipped with platinum.

d = platinum disk

xried by the float b.

Thet }!'
are respectively above
and below the center

of the disk d.

W = wheel with 40 teeth in which is inserted the screw
"1 steel wire passing through the brass cap c, t

: hie < :
•; fVon

ory disk inserted in the tube, to prevent the float b

from rubbing against the sides of the tube.

Now suppose the mercury should rise in the short leg of the

siphon, as represented in the figure. The float b will be raised,

and cause the platinum disk d to come in contact with the point

of the platinum wire p, closing the circuit through the electro-

magnet m; the armature of whic' 'hich being attracted, unlocks the
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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 ¥TVs °f an incn > 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 »A* 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
he depressed the j^\v of an inch, carrying of course, the platin-
um pointy with it.

It will now be readily seen how the platinum disk d, carried
oy the float b, may always be maintained midway between the
two points p and p', and distant a little less than the 3^0 °f an
inch from each.
The barometer is of the siphon form ; the inside diameter

of the portions near the surface of the mercury is nearly one
mch. 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.

The float b 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
tube, so that there is no friction between the sides of the float

and glass. The platinum disk d is supported by a steel wire
passing through a brass cap c fitted on the top of the tube, and
an ivory disk e inserted at a distance of 2£ inches above the
float b. The ivory disk is connected with the brass cap by
means of two wires, so that it can readily be removed. A light

steel wire n passes through a hole in the cap, for the purpose of
preventing the disk d from revolving. This is made sufficiently

free to prevent any friction.

The disk d is made of brass one-half an inch in diameter, and
is covered on both sides with platinum plates.

The wire;> is attached to a fine screw, for adjusting the dis-

tance of the points p and p' from the surface of the disk d.

These wires p and p' are, of course, insulated by being at-

tached to an ivory block, as shown in the figure. The wires
from these points are led to the top of the screw S, where they
are fastened to an ivory block, after which they are connected
with the electro-magnets m, «*'.

A platinum wire is inserted in the side of the barometer tube,
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and passes down in the mercury on the side of the float b. This

wire is also connected with one pole of the battery.

The principle employed for giving motion to the screw S,

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 of the barrel, a cog wheel
is made to advance one tooth. This cog wheel is, of course,

always detached 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

The one-tooth

j moving in the direction of the arrows, give
opposite motions to the wheel W ; the office of a being to elevate
the screw, and of a' to depress it, corresponding to the fall and
rise of the mercurial column.
The mechanism for giving 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 corresponds to twelve of the wheels a and a'. The axles, to

which are attached a, a', carry another wheel having a single
half-tooth, as shown in the drawing, fig. 2, which, restTn^ against
a little projection on the armature of the magnet, holds 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

:le, 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. 3 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. This
wall is built of brick, and is two feet thick, so that the whole
apparatus occupies a very firm position.

Having 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.

The wheel W, fig. 2, which receives the impulses, has 40
teeth

; and the screw S, having 50 threads to the inch, one tooth
of the wheel W corresponds to the ¥ „Vo of an inch change in
the barorner

i

;

- of an inch change of pressure.
To the wheel W is attached another of nearly the same diame-
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. 3, 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 o.

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 that
the curve would be exactly an integer scale—say 1, 2, 8 or 4
times

; but as our printed results may be obtained much more
accurately, and as often as is necessary, it was not thought of

sufficient importance to construct a screw especially for this

purpose.

We will now explain the mechanism for printing the results.

A*- Jour. Sci.-Second Series. Vol. XLI, No. 121.-JA*., 1866.
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view of the combination is shown i

) vertical steel ,

axles. The final result i

pressed in thousandths of
inch, is found on the axle

ure, u will represent thou-
sandths, t hundredths, and
h tenths of an inch.

The wheel uQ may be sup-
posed to have ten teeth, and
is connected with «, so that
they move together. If motion be given to «

oJ
so that i

one tooth at each impulse, each tooth will represent the n^ of

an inch ; and ten impulses, or a whole revolution, will repre-

sent the T
i
? of an inch. The wheel u has one tooth, and the

wheel a on the axle Y has ten teeth. Now when u has made a

complete revolul >n, it will have advanced a one tooth or one-

tenth of a revolution
;
consequently the wheel a will always ex-

press the hundredths. •

In order to transfer the motion of a to the axle X, we fasten to

« the wheel b, having ten teeth ; and by gearing this in the

wheel t, having ten teeth also, we transfer the motion of a to t,

hence we have the thousandths and hundredths expressed on
the wheels u and t.

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

The wheels a, b, we have shown, indicate the hundredths; we
therefore attach to them another wheel c, having one tooth. Let

the wheel k of ten teeth be placed opposite. Now when the

axle x, carrying the wheels a, b, c, has made one complete rev-

olution corresponding to one tenth, the wheel h will have ad-

vanced one tooth ; consequently the tenths will be represented

on the wheel h.

It is of course understood that the wheels u, t, h, are separate,

and free to move about the axis
B

x
- By repeating this combina-

of°flgures

a

;;.e

e

clSe
anyimmber

The wheels ?/, h, a and c, are .

Kiade after the plan employed in
'

the stop work in a chronometer.

J
n fig. 5, a' and & indicate this
torm of gearing. It is seen that ... ,

the teeth of one wheel are cut in the arc of a circle, with the radii
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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.

We use ordinary type which are set in separate disks, being
afterwards screwed fast to u, t, 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 t and b have each 50 teeth ; five teeth being moved
at one impulse.

The printed results are received on the strip of paper/, moved
by the clock-work k, fig. 3, which at the same time regulates

the revolving cylinder o, on which is traced the curve of pres-

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

screw or spiral on the minute wheel arbor, which at every rev-

olution is allowed to strike the small cushion t, by that means
leaving the impression of the type on the paper strip. In order to

secure greater distinctness in the printed results, without employ-
ing much power to make the impression, a strip of duplicating

paper is inserted between the type and ordinary
sheet of whi

ean be obtained as often as it is desirable, by supplying
The cl

printing to hourly records, but they
t is desirable, by supplying the ad-

aal power required to raise the hammer. The clock for

moving the printed slip and cylinder is an ordinary half-second's
pendulum, which we happened to have at hand. It was not
thought necessary to print the integer number of inches, nor the
time ; for the paper slip has the time already printed on the side,

so that when the record of the day is completed, it is only neces-
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-

ures are the barometrical heights expressed in thousandths of
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One of the peculiarities of this

method is, that we can print our
any number of places,

provided we have telegraphic

barometer may be made to re-

cord its indications at fifty dif-

ferent points at the same instant.

The accompanying lhhograph-
ic sheet exhibits a few of the

more remarkable diurnal baro-

metric curves as recorded by our
apparatus. The first three curves

belong to the scale as given at

the top of the sheet ; the remain-

ing ones to that given at the bot-

tom. The height of the barom-
eter is given for noon of each

day. The scale of the curve is

3-077 times the barometric pres-

sure. From these data, the baro-

height 1

i deducec

ttmosphe:

metrical column, clearly indicates

The following r<

show the apparent

condition at the time.

May 10th. Bar. 29-91 in. Clou-

dy, a light breeze from the south,

citation of the baro-

approaching i The
small amount of depression, however, shows that this storm will
notbe very violent at the place of observation.
We may here remark, that a few months observation 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-
riation, as upon its quality. If the barometer is depressed 0-2 or

P'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.
May Hth. Bar. 29'70 in. The curve is rather a remarkable

°ne, 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
Uth, to 4 a. m. of the 12th. During the afternoon of the 11th,
the weather was very changeable ; clouds were continually pass-
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ing over the heavens. At 6 P. ]C it begain to rain ; and con-

tinued with intervals of intermission until sometime after mid-
night. During the afternoon and evening, the wind blew rather
strongly from the southwest, but was at no time very violent
here. But at other points 200 miles to the east and south of
this city, the wind blew a tornado, doing considerable damage
to property. At New York, it was most violent between 6 and
7 P.M.

June 26th. Bar. 29-68in
. Cloudy, a heavy shower of rain fol-

lowed immediately after the depression at 4 p. m. A violent
gale of wind 150 miles to the east, about midnight.

July 16th. Bar. 29'81 in
. Rain after 8 P. M.

July 19th. Bar. 29-69«. Eain.
July 26th. Bar. 29"60in

. Cloudy, light breeze from south.
Aug. 4th. Bar. 29'94in

. Heavy showers from 6 to 10 P. m.

Aug. 12th. Bar. 29'72 in
. Clear and pleasant.

Aug. 16th. Bar. 29-73 in
. Rain—storm between 6 and 8 P. M.

Aug. 22d. Bar. 29-65in
. Rain.

Aug. 29th. Bar. 2994i «. Clear.

Oct. 17th. Bar.30-2(K Clear.

Oct. 18th. Bar. 30-04in
. Cloudy with some rain. 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 14h the weight for

driving the mechanism rested on the floor. The barometer at

9 a. M. of the 19th stood at 29-40in
.

One 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
of copper 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 in a
great measure depend, is, as before remarked, 50 threads to the
inch, and was cut by Mr. Charles Fasoldt; and is found to be a

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

the test we have applied. The electrical contact being broken
by the key 7, 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
0002 of an inch, and usually less than 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 4th. The machine was " blocked" for 6 hours. During

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 0200 of an
inch, to see if there was any friction. After assuming its position
of equilibrium, the zero was found unchanged.

Aug. 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 printed records, with the read-

ings obtained from the standard barometer (Fastre), gives for

the mean error of a single result d=0'0035 in. This determina-
tion is based on the hypothesis, that the error of reading the

standard barometer, is zero; which we know is not the case.

From many experiments we have found that the error of reading
a first class standard barometer may amount. to 0'003 of an inch

;

chiefly due to the uncertainty in bringing the mercury in the

cistern to the zero of height. This difficulty we have shown can
be obviated by using a magnetic connection.

The results of observations during three months by this

Method has demonstrated its eminent practicability. The fol-

lowing table exhibits the diurnal variation of the barometer for

the months of June, Julv and August.
The 1st column indicates the hours : hours being noon.

The next three columns exhibit the mean height at each hour,
for the whole month. The 5th column is the mean for the three

months. These numbers are thousandths of inches ; the integer

inches being 29.
In reducing these observations, 4 days in June were rejected

because the records were incomplete. On those days the ma-
chine was disturbed to make some alteration, or failed to per-
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form its office. As the method \

latter part of April, there were I

H°™ June. July. August.
three

n
mont^.

1

3

's78
787

838
824

842
831
821

847
754 Min. 803

803
Min. 800

846
Min. 754

758
827
838 827

869 783
Max 872 Mar. 787

Max. 842
Max.c 833

869 828 :

869 770 826
Min. 867 Min. 768

773
Min.Q 839 Min. 825

883 783 851 839
866 ! 850

899 870 1 857
Max .902 810 Max. 870 Max. 86

1

21 Max. 811
22 864 856
23 892 853 | 850

A 1

HUSK fLIfMT
attended to, in order to insure certainty and accuracy ml
formance of the mechanism. It is now believed, howev
we have overcome all mechanical defects.

The results for maxima and minima are as follows

:

These results differ somewhat from those heretofore adopted.
In how far this is due to the season, or the geographical position,

can only be determined from a long continued series of observa-
tions. The small differences for individual hours near the times
of maxima and minima, even in the mean for a month, show us
with what small quantities we have to deal in the determination
of the principal points in the diurnal curve. In order, therefore,
to arrive at any definite conclusions, it is necessary to secure the
most accurate results attainable.

One of the greatest impediments in the prosecution of any
science, is the large amount of personal labor

requisite for the reduction of observations. By our method this

labor is reduced to such an extent, that the saving in this par-
ticular for a single year, would probably be equal to the original
cost of the apparatus.
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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 32° 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 mercurv at 0° Centigrade, at 100° C. it will support
30+30^=30-540 inches ; e being equal to 0018, the expansion
m volume of mercury for 100° C. If now in a siphon barome-
ter, the increased length of the whole column, when the temper-
ature is raised from 0° to 100° C, is equal to 30^-0-540
inches

; the surface of the mercury in the short leg oMhe 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.
Let 2m= length of mercury in the equal legs of the siphon in

which the diameter is unity.

1= 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+ld2 )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.
If the siphon be of uniform diameter throughout, it will re-

quire 33*7 inches of mercury to compensate at 30 inches of
pressure.

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 smaller
diameter.

The following values have been calculated, to aid in the con-
struction of a tube

:

0-70 8-5 in 02 in. 062 lbs. Troy.

075 7-2 « 0-4 " 2-50 "
0-80 6-0 " 0-6 " 561 "
0-85 4-6 " 0-8 " 10-00 "
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The following constants and reductions have been adopted.

h = 30 inches, I = 84 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

every quarter hour, during the progress of the experiment, the

exact error of compensation can be determined ; and by adding

or substracting mercury, the compensation can be perfected. In

a siphon that is compensated for 80 inches of pressure, the cor-

rection for different degrees of pressure and temperature will be

very small; since for 1 inch and 100° C, the correction will

only amount to 0-018 inches. The largest correction required

will rarely amount to 0004 inches.

The principle of electrical contact, on which this method of

if the barometrical col-

umn is based can with equal facility be applied to the thermom-

eter, anemometer and rain-gauge, and the results printed if

desirable. The same form of mechanism can be used with all

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 Raven.—On Monday morning Nov. 13th, 1865, a

party of four observers, Prof. W. D. Whitney, Mr. C. G. Kock-
wood, Mr. Isaac Pierson, and the writer, watched for an hour

and fifty minutes beginning at five minutes before four. Those
meteors whose paths if extended backward were estimated to cut

across the area bounded by the stars in the curve of the sickle

in Leo, that is, by the stars '/, ;, :, ,«, and *Leonis, were counted
as conformable. The following was the result of the count.

From 3h 55m to 4h m
, that is, in 5 min. 2 uncon. 14 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 4h 45"1 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 E, A. 148°, Dec. +23°.

Its dimensions could be only vaguely determined, but were
probably not more than 3° 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.

On the same morning Mr. F. W. Eussell observed in New
Haven by himself, beginning at 3h 35m 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

last 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

On the night of Nov. 14-15th, twelve students began to count

at midnight and saw 186 shooting stars in three hours, 69 during

the first hour, 52 during the second hour, and 65 during the

the third hour. The clouds interfered somewhat in the second

hour, and there was a slight haze along the horizon. Seventy
°f the shooting stars were reported as comformable. A consid-

erable portion of these, doubtless, belonged to the sporadic

Meteors.

2. 'At Philadelphia.—Mr. B. V. Marsh observed in Philadel-

phia as follows on Monday morning

:
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20m to lb 40m that is, in 20 min.

3 15 " 3 31 " 16 " 9

Total in ~96 " ~66

Nearly all were eomformable. The position of the radiant
was carefully noted and located at K. A. 148°, Dec.+24°. Mr.
Marsh 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 hourly number for a single observer
would have been about 75.

On Tuesday morning, Nov. 14th, Mr. Marsh with a party
watched till after 3 o'clock. He says " the weather was good,
and we saw a few meteors, but the Leo shower was evidently
pretty much spent—so much so that we did not think it worth
while to make a record of what we saw. About as many radia-

ted from near the zenith as from Leo, although the latter group
was unmistakably represented."

3. At Bloomington, Ind.—On the morning of Monday, Nov.
13th, Prof. Kirkwood alone observed 25 meteors in 20 minutes,
between 4h 50™ and 5 h 10ra A. M. 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 v 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

however we saw 53 meteors, and from 9 to 10 o'clock 51. At
10 o'clock the heavens had become so nearly overcast that our
observations were abandoned."

4. At Marathon, X. Y.—Mr. Lewis Swift writes from Mara-
thon, N. Y., on the 13th 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 them leaving trains of unusual length and dis-

The paths of 44 of the meteors if traced backward
would meet at a point about R. A. 10 h

, Dec.+25°. I think the
declination of the radiant is now greater than in 1833. An
unusual number were visible near the horizon "

5. At Cleveland, Ohio.—Mr. W. H. Palmer, Mr. E. A. Pal-
mer, and Mr. C. J. Dockstader counted on the morning of Nov.
14th at Cleveland, Ohio, the following numbers of meteors

:
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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. Palmer saw 16, and Mr. H. P. Borden saw 23.

About half of them seemed to radiate from Leo.

6. It seems from these observations that the number of me-
teors visible on Monday morning at five o'clock, by a single

observer, may be safely called 75 or 80 per hour. Six-sevenths
of these were conformable to the radiant in Leo. On the next
morning the number per hour if judged by the Cleveland ob-

servations between two and three o'clock was 76 for three

observers, which is equivalent to about 30 for a single observer.

The two hours give an average of about 23 per hour for one
person. Not more than half, according to Mr. Marsh, radiated

from 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.

Art. XL—On Molecular Physics; by Prof. "W. A. Norton,

[Continued from vol. xl, p. 13.]

Terrestrial Magnetism.—In accordance with the ideas already

advanced as to the essential nature of electrical excitation (p. 249)
we 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.

1 Both the

• As intimated in a former part of this memoir, the prioi

versity, and foi i

final one with

.;.

twenty years

.

& ,m the theory of Molecular Physics pro-

Pounded in this naner.
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rotatory and orbital motions of the earth may be concerned in

the production of such currents. The rotation of the earth
should develop currents at each point of its surface, starting in

a direction parallel to the equator, and flowing from east to west.

Also if we consider the points of the earth lying on or near the
meridian whose plane passes through the sun, and designate the

velocity of the earth in its orbit by V and that of rotation by v,

the absolute velocity of the points in question, will be Y+v on
the side opposite to the sun, and V—v on the side toward the
sun. The current in the former case, due to the velocity V+v,
will run from east to west ; and that in the latter case, due to

the velocity Y-v, will run from west to east. The intensity of

the former may be represented by m(V+v) a
, and of the latter

by m(Y— v)
2

. Taking the difference between these two expres-
sions we obtain as the excess of the intensity of the east and
west current over the other, 4mVv. Such then would be the

intensity of the effective current at any point, due to the combi-
nation of the velocity of rotation and the velocity in the orbit.

At points of the earth's surface, at any moment in the vicinity

of the meridian at right angles to that just considered, the cur-

rents developed, so far as they originate in the tangential action

of the ether, will be wholly due to the earth's rotation. At cer-

tain distances from this meridian the component of the orbital

velocity, in a direction parallel to the surface, will exceed the

velocity of rotation ; and the current developed, on the side

nearest the sun, will run from west to east. East and west cur-

rents will therefore be developed at every place during the

greater part of any single day, and the opposite current will

originate only during a certain interval of time before and after

the middle of the day. Also the east and west current will be
more intense than the opposite current developed in correspond-
ing positions. At the close of a day a certain resultant current,
for each place, should remain, running from east to west. As
the obliquity of the ecliptic to the meridian at the hour of noon,

•e, is continually changing during the year, this result-

ant current must be continually changing its direction. This
change of direction may be represented by supposing the cur-
rent developed each day to lie in a small circle traced around the
point 90° from the ecliptic on the meridian 90° from the station,
and that this magnetic pole is carried through the gc i

pole in the course of a year. Under this idea each
|

have its separate oscillating magnetic pole. At the end of a
year these diverse directions of current will also have a result-

ant; and by considering contiguous places it may be seen that

small circles, having a common pole. If we confine our atten-
tion to points on the equator, and suppose the magnetic proper-
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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
equator. But should the conductibility of the earth be unequal

mt directions, the final currents developed in sue
.1J be unequal, and hence the annual resultants should

be variously inclined to the equator, and their poles have diverse

v about the equator the unequal
intensities of the currents, developed at different seasons of the
year, will determine at each locality an annual resultant having
a certain direction, generally more or less inclined to the equator.
In what precedes we have confined our attention to the action

of the ether in directions tangential to the earth. Such currents
should be chiefly of the nature of galvanic currents, that is, pro-
ceeding from molecule to molecule. Those which result daily from
the combined effect of the two motions of the earth will originate
in lines parallel to the ecliptic, and follow the directions (or
least in their mean course) of circles traced around the positk
of the pole above mentioned, on the earth's surface, on the dav co
sidered. These may be called ecliptic currents. The curren
due to the earth will be of a similar characte
and follow circles parallel to the equator. These two sets
currents, especially the former, play the prominent part in origii

ating and maintaining the normal magnetism of the earth, and
determining the secular changes that occur in its distribution.
Ine currents resulting from the earth's rotation, can serve only t

maintain a uniform normal condition of such currents previously
developed. But the ether of space, also impinges normally upou
toe forward side of the earth. The principal effect of this mode
of action, that we have occasion to consider, will be the origina-
tion of a series of waves of translation in the sea of electric ether
that pervades the interstices of the molecules, spreading out from
the most advanced point of the earth. They may be conceived to
consist of an endless number of linear currents radiating in great
circles from that point. This description of currents exhibit
their effects conspicuously in the daily and annual variations of
the declination and directive force of the needle. They con-
spire with the others, and to a certain extent modify them, and
originate similar ones.

It should be added that the more permanent magnetic forces
developed by the currents above considered may consist, in a
great degree, in secondary currents excited within the molecules
of the earth. The author's former investigations accord with
this view. In a memoir on Terrestrial Magnetism published in
this Journal, vol. iv, p. 1, a theory of the magnetic action of
the earth was propounded and discussed, 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 center of

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 of

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
s 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 will be

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-
" *"" the molecular magnetic

the lines of equal force. It may be added here that the above

conception brings our theory into essential correspondence (from

the mechanical point of view) with Gauss's ; and thus that the

conclusions of his memoir become deducible from the present

physical 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 have a sit:.

tion to that in the case just supposed. But, since the resultant

currents are shifting their position from year to year, it follows
that they may differ somewhat from the lines of equal molecular
force. In the sequel we shall, in general, for greater simplicity
and distinctness of conception, regard the magnetic action of the

earth as due to the primary currents, developed as before ex-
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plained. If these give place, either wholly, or in part, to molec-
ular currents, the results will be essentially the same.

Distribution of Terr j'hc inequality in the
distribution of the magnetism of the earth, upon the same par-
allel of latitude, may be supposed to arise from differences of
conductibility in different parts of the earth. It is conceivable
that such differences may exist as a consequence of the exist-
ence of two great systems of continental elevations ; and that
the magnetic condition of the earth may be represented by sup-

it two sets of currents, originating in these elevations,
are superimposed upon those which are due to the undisturbed
condition of the crust of the earth. But there is another concep-
tion that may be formed of the possible origin of the unequal

ion of the earth's magnetism, which does not involve

•sition of unequal conductibility. It is that the pres-
ent magnetic state of the earth originated at a remote period in

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

transition period, in which the period of rotation was the i 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,
be, for a considerable interval of time, about the autumnal equi-
nox, on the opposite side of the earth from the sun ; and thus
would come to be traversed by strong currents running from N.
of E. to S. of W. (p. 69):-also that at each successive vernal
equinox, the same region would be on the side of the earth
turned toward the sun, and therefore in the most favorable posi-
tion for the currents already developed at the,autumnal equinox
to be reenforced by the new currents.

8 The systems of currents
thus originating, at such successive epochs, would not, in general,
be coincident; but it will be seen in the sequel (p. 74) that
each system should become subject to a motion of revolution,
under the operation of the newVi: ! Hy devel-
oped, and that the annual rate of displacement should be differ-

' each system, unless their currents should be of equa
i improbable

T if the shifting movements of the different sets of ci

i would be in the highest degr<

were unequal, the tendency should have been, in the lapse of
?ges, to bring them all into coincidence, or to consolidate them
into one system in each hemisphere. In the light of Gauss's

investigations into the magnetic state of the earth, we may con-
clude that the earth has actually reached this period of its mag-
netic history.
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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 much
less than that of the single system (the sum of the two equi-

noctial systems), answering to the epoch when n was an even

number. 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.

It 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.

From 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

physical basis. The dependence here alluded to arises from the

may derive

•i the mean temperature of the earth's crust, at equal

distances from the equator, should result from ineqi
elevation, &c, and from variations in the intensity of the result-

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

of the earth resulted entirely from the heat developed by the

supposed action of the ether of space, the distribution of the

temperature and magnetism would entirely correspond ; that the

poles of greatest cold would coincide with the magnetic poles,

and the thermal equator with the magnetic equator.
Periodical Variations of the Magnetic Elements.—h\ a paper pub-

lished in this Journal, vol. xix, p. 183 ; the author undertook to

show that these variations are such as should result from two
supposed sets of currents, traversing the photosphere of the
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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 iff 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 running

from west to east in the crust of the earth, and developed by
the orbital motion of the earth, on the side nearest the sun.

(2.) That the orbital motion of the earth develops, within the

mass of the earth, currents running from east to west on the side

of the earth opposite to the sun. (3.) The impulsive action of

the ether upon the forward parts of the earth, as it advances in

its orbit, must originate currents radiating from those regions,

over the earth
; and will especially give rise, in the early morn-

ing hours, to currents running toward the north in latitudes

lyingtothe north of the ecliptic, w nch will deflect the needle

e cast. Strictly, the two sets of ecliptic currents, the

one having an easterly and the other a westerly trend, will be

developed, at various points on one side and the other of the

circle of intersection with the earth of a plane passing through

the most advanced point and the geographical pole. T\

currents developed on the circle perpendicular to this, will have

the greatest intensity on the side opposite to the sun, as already

shown. The effects of the diverse currents, originating in the

impulsive action of the ether of space upon the preceding half

of the earth, are conspicuously observable in the van
the declination v,ud horizontal force during the last half of the

night and the earlier part of the day. As the day advances, the

radial photospheric currents (see this Journal, vol. xix, p. 190)

come into more effective action, and greatly modify the n

variations that would result from the earn
They augment the diminution of the horizontal force in the fore-

noon and deflect the needle farther to the west at midday.
3 They

are also the principal cause of the increase of the horizontal

force in the afternoon. The change of the hours of the morn-

ing maxima and minima with the seasons, is 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 orbil cct to a meridian patting

the most advanced point of the earth's surface, at that hour.

The circle in question coincides with the meridian at the two

equinoxes
; is inclined 23£° to it, on the west side, at the summer

.
* The 8pec ial effects here alluded to, and in general the effects referred to in what
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solstice ; and under the same angle on the east side at the winter

solstice. In consequence of the change of position of I

the radial currents tend to alter the critical hours above referred

to. For the rest it should be observed that the phenomena
all show that the temporary currents by which they are pro-

duced, do not come into most effective action until a certain inter-

val of time after the moment of most intense excitation ;
because,

doubtless, of the residual currents that continue in action, with

diminishing energy.

The 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—though the currents

thus excited will be propagated on and produce a cert

at other stat i it and alter noon;—(2) that the

radial photospheric currents are chiefly effective between the

hours of 6 A. M. and 6 P. M.—though their influence extends,

summer, into the earlier and later hours of

inat ion, 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. A latter set of currents is, wfaes

the sun is north of the equator, to augment the morning easterly

deflection produced by ts. In their effect upon

the horizontal force of the needle, the tendency of the radial

photospheric currents is to diminish its intensity between mid-

night and noon, and increase it between noon and midnight;

but these effects are especially produced during the forenoon

and afternoon. On the other hand, the other set of currents

tend especially to augment the horizontal force, during the latter

half of the night, and to diminish it during the forenoon. The
morning increase of the horizontal force is more conspicuous dur-

ing the winter than during the summer months, for the reason

that the diminishing action of the radial currents in the morning
hours, is greater in summer than in winter.

In studying the Annual Variations, we must take note of any

changes that mav occur during the year in the intensity of the

two sets of currents by which all the phenomena are conceived

to be produced. In "fact both sets of currents have varying

effective intensities. In these latitudes the radial currents are

most effective toward the summer, and least effective toward the

winter solstice ;—as a natural result of the varying positions of
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the ie earth's photosphere directly underneath the
ouu. jLiie oiuer set of currents, have a maximum of effective
action at the autumnal equinox, and. considered individually, a
minimum at the vernal equinox. 6 For at the autumnal equinox
the most advanced point of the ea i which the
impulses of the ether fall normal! the north of
the equator

; and at the vernal equinox it will lie 23£° 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-
ter. The maximum variations occur after the summer solstice,
and the minimum after the winter solstice. By reason of the

bange in the effective action of the other set of currents,
the morning variations of the horizontal force and declination

(j.
e. for a certain interval before and after 6 A. M.) are greater at

the autumnal than at the vernal equinox. The more effective
action of these currents at the autumnal than at the vernal equi-
nox is conspicuously seen in the higher maximum of the hori-
zontal force at 5 A. M. to 6 A. M., and the lower minimum about
10 a. m. (See Prof I! : the Magnetic Obser-

;
inn. in 1840 to 1845, p. 45.)

We would here call attention to a special fact, from which it

iat the currents developed by the ether, both on the
s>de of the earth toward the sun. and on the opposite side, are
especially effective about the equinoxes. It is 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 mav be specified an
easterly movement of the needle at the hour of 6 a. m. from the
winter to the summer solstice. The author has already shown in
n>s previous paper (this Journal, vol. ix, p. 196) that such an effect
should result from the action of the radial currents. Another
annual variation that has been detected is an augmentation of
the mean monthly intensity of the horizontal force, from winter
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to summer. (Prof. Bache's Discussion, &c, p. 59). To under-
stand how this may result, it is to be observed, that, since the

effective radial currents steadily increase in intensity from win-
ter to summer, and since the action in the afternoon of each day
is to augment the horizontal force, and in the forenoon to dimin-
ish it, whatever effective residual current may remain, as the

result of the entire action of the currents in question during a

single day, must have the direction of the currents that aug-
ment the force. By the continual accumulation of such residual
currents, there must accordingly be a tendency to an increase in

the intensity of the horizontal force from winter to summer.
But the other system of radial currents should also cooperate

with these in producing variations in the intensity of the horizon-
tal force, from one month to another. Since the effective action

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 O0018 of

its absolute value less in September than in March.6

In the former memoir it was maintained that the Irregular Dis-

>f 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-

citation 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-

• There are still other operative causes that tend to produce annual variations of

......

put be/ore the vernal equinox, and least intense just before tht

ratified by con-
sidering those which occur at the intertropical station of St. Helena.
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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-
narily less than that of the earth in its orbit. The photospheric
currents, may be conceived to result either directly from the
impact of the auroral matter, or indirectly from electric dis-

charges at special localities within the photosphere, consequent
upon the reception and distribution of such bodies of matter.

This conception of the origin of the irregular disturbances
links them theoretically, as they are in fact, on one side with
the physical changes observed in the photosphere of the sun,
and on the other with the auroral phenomena that occur in the
photosphere of the earth. It contemplates the coruscations of
the aurora and the sympathetic tremblings of the magnetic
needle, as but one phase of the " magnetic storm" of subtile vapor
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

i surface, and develop
running over it in every direction from the locality immediately
underneath the region of excitation
J-he increase in the morning maximun
years of greatest disturbance, gives indication of the e

this effect. The tendency of such currents will be almost identi-

cally the same with the currents we have supposed to be directly

developed in the earth's crust by the impact of the ether of space.

The electrical action upon the crust of the earth here consid-

ered may be in a great 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
direction of the impact, that may penetrate the atmosphere and
^e effect upon the earth's surface. The physical cause here

supposed to be in operation should cooperate with the others
that have been noticed in determining regular variations of the

declination and directive force, that would be observable in the
jnean daily variations, for a month, or a year, even after these

have been freed from the greater disturbances.
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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-

tion and horizontal force should be of the same cl

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, as a 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 scrutiny.

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 thereabout, and another maximum at the

lower culmination. There should also be a maximum of hor-

izontal force a few hours after each culmination, and a minimum
a few hours before each culmination. For, the rise and fall of the

tide should be attended with currents, or rather waves
of translation, setting from all directions toward the point under-

neath the moon, or a point somewhat in advance of this; and
also toward the diametrically opposite point.

Secular Variations.—The secular changes experienced by the

declination and directive force of the needle appear to be the

iural consequer,

s by which the t

lected that this

ecliptic currents on the side of the earth farthest from the sun,

which have a greater intensity than the oppositely directed cur-

rents developed on the side toward the sun ; also that these pre-

ponderating currents which originated at any station, at the sol-

i from E. to W., while those developed at the vernal
equinox proceed from S. of E. to K of W., and those developed
at the autumnal equinox from N. of E. to S. of W. It

be observed that, in the Northern Hemisphere, the currents which
'

• '

'
-- '"-

-: - .-'- -'•'.-
• •

-h originate at the vernal equinox; for the reason that a

greater portion of each northern parallel of latitude is exposed to

the impulsive action of the ether. Now conceive all the cur-

rents in question that originate during the year, at any station,

to be decomposed into two, one running from E. to W., and the
other from S. to N". or from N. to S. "it will be seen that the
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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 1ST. to S. over those
that run from S. to N. These general facts being borne in mind
it may be seen that the secular variations of the declination
result from the combined operation of two causes, viz :

(1.) The prevailing annual action of the resultant E. and W.
current, or of the resultant N. and S. current, according to the
declination of the needle ; except when the declination is easterly,

when the two currents will cooperate.

(2.) The varying action of the impulses proceeding from the
resultants of the new currents and those previously existing,
shifting and changing in intensity from year to year, which run
through all the places that lie on the east and west sides of the
magnetic meridian of the station.

Let us conceive the diverse directions of the needle on differ-

ent meridians to be represented by a sinuous curve, alternately
concave and convex toward the north, to which the needle ia

perpendicular
; a certain point of the concave portion being on

the meridian of Philadelphia, and a point of the convex portion
on the meridian of London. Now confining our attention to the
first operative cause, on the concave part where the declination
(E. or W.) is small it is plain that the K and S. current should
prevail, and therefore the needle have an annual westerly move-
ment. But at a point of the ascending curve where the decli-

nation (W.) is large, the other current should prevail, and the
needle turn toward the east. Both of these cases are represented
D7 the present secular variations at Philadelphia and London.
On the higher part of the curve, where the declination (E. or
w.) is small, the N. and S. current should prevail again, and
the needle be deflected toward the west. The neutral, or transi-

tion points in the curve, should fall at about equal distances on
opposite sides of the point of maximum declination (W.).

If we follow the curve ascending toward the west, from the
hne of no declination on this continent, both sets of currents will

cooperate, and the needle should turn toward the west, as it

now does throughout the United States. It appears then, that

throughout Western Europe and the United States the actual

progressive movements of the needle are precisely those which
should result from the operation of the first cause above men-
tioned

; that is, from the direct action of the new currents devel-
oped at the station of the needle.

-lo understand how an alternation of movement may occur at

a given station, we must consider the probable and possible

effects of the other general cause. Under the operation of the
first cause the present westerly movement, at Philadelphia,

**• JotTB. Sci.—Second Sebies, Vol. XLI, No. 121.-Jait., 1866.



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

because 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 stationary.

If we now revert to London, as a type-station for Western
Europe, the present easterly 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 up an easterly move-
ment until the needle attains to a certain easterly d

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 toward the west.

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 rather, to

obtain a comprehensive view of the entire process, we should

conceive of a system of such representative curves, traversing

at various distances from the equator, and
suppose the whole system to be carried bodily toward the west,

fo explain completely the secular variations, especially of the

horizontalforce, we must take into account another cause in op-

eration, not yet mentioned. It is that the resultant currents, at

any station, may either be increasing or decreasing in intensity

from year to year ; for the reason that the annual diminution of

intensity of currents already existing may be over-compensa-
ted by the new currents, or the reverse/ During the period of

over-compensation, or of increasing intensity, the period of the

secular change of declination should increase, and decrease in the

* A. tenders he horizontal force may arise from tw°
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succeeding period. Since it appears from Mr. Schott's discus-
sion of the secular variations (see Eeport 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
Canada. An increase of the photospheric currents may cooperate.

Another general principle should be had distinctly in mind,
in this connection

; it is that the action of the auroral matter re-

un, upon th
' currents, 1

reverse of that of the corresponding system continually developed
in the crust of the earth, by the ether of space. The relative

direction in which the solar matter approaches the earth, is also

approximately the same as that of the impulsive action of the
ether

; only that in proportion as the velocity of recess from the
sun, is greater, the direction of approach is displaced toward the
sun. As already intimated, the impinging solar matter, also de-
velops radial currents, by direct action propagated to the crust
of the earth. This effect we have recognized in the partial

dependence of the morning variation of the declination, and of
the horizontal force, upon the eleven-year period of the sun's
spots. It is lifest in determining the principal

deflections of the needle during an Aurora Borealis ; at the same
time that the ecliptic and equatorial currents, from E. to W.. de-

veloped in the photosphere, have the effect to diminish the hori-

zontal force. This supposed action of the solar matter upon the
crust of the earth may arise either from the direct pro]
of the imp-, mated; or more probably from
an increase in the density of the ether, resulting from the accel-

eration of the fall of the matter in question, produced by the
earth's attraction.

The secular variations should also be dependent, in some de-

gree, upon the electric currents due to the solar matter. In fact

there is abundant evidence of such dependence. The annual
rates of variation of all the magnetic elements, vary during the
eleven-year period as they should do upon this supposition.

tendency to a westerly deflection of the need:

adiminution of the hor:
"'- s - '-s 'east in the

year of mil noes. It is inter-

esting to observe, in the Philadel how mam-

three elements, in the years 1842, and 1843. Another evidence
°t the dependence in question is a

' hat the an-
*ual rate,.! ..s country,
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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 is to 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.
7

_
Observation has furnished the means of testing the explana-

tion we have given of the progressive change of do
Dr. Loyd, in his discussion of the Dublin Observations (between

1840 and 1843), has established that the needle at Dublin has,

from the vernal equinox until after the summer solstice, a mo-
tion in a direction opposite to the annual progression, and a

motion in the other direction from the autumnal to the vernal

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. Now, at

Dublin the new currents developed at all seasons tend to give

the poles. They
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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 S. of the magnetic E. to N. of
the magnetic W., except at the autumnal equinox when they
will be nearly perpendicular to the needle. In the annual in-

equality, therefore, the needle should be in its most easterly po-
sition at the vernal equinox, when the currents will be most ob-
lique to the needle, and at its most westerly position toward the
autumnal equinox. At Philadelphia and Toronto the secular
change is due to the excess of the N. to S. currents, 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

the N. to S. currents are developed ; and at its most easterly po-
sition 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 annual
secular change. This was the case at Toronto (each 2', in the
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years from 1845 to 1851). At Philadelphia the animal progres-

S??'
in
ni

843
'

WES (4
"
4); m0re than d0uble the annual ^equality

(2'). This must be attributed to the preponderating action of
the currents traversing those loa .,. needle was
turning toward the west.

.
Unequal M ,, l<. In i< is it it s of the two Hemispheres.—-This has

its origin in the unequal absolute velocities of the earth, near the

equinoxes, resulting from the progressive motion of the solar system.A calculation from the most reliable data gives for the ratio of
the maximum velocity (March 4,) to the minimum velocity
(Sept. 6)^1-29. Now the ver. equi. currents determine the
magnetic intensity of the southern heraispb
and the aut. equi. currents that of the no
and the ratio of intensities at the poles (dip 90°) should be
nearly equal to that of the max. and min. velocities (1-29). Ac-
cording to Gauss's charts, its actual value is 1'32.

8

[To be concluded.]

Art. XII.—The Distribution and Migrations of North American
Birds; by Spencer F. Baird, Asst. Se
tution. (Abstract of a memoir presented to the National Acad-
emy of Sciences, Jan., 1865.)

It 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 v h these two grand divisions, there
are in each various subdivisions of greater or less importance.
To Dr. Sclater

* is perhaps due the merit of having been the first

clearly to define the "Regions" into which the animal life of the
terrestial globe, the birds especially, may be divided, and to
point out approximately their relative magnitude and bounda-
ries as well as their comparative richness in species of birds.
Some of his details have been corrected and improved bv Mr.
Wallace, but the conclusions of Dr. Sclater are in the main'those
which have received the support of most naturalists of the
present day and his details will ever mark an era in the science
of zoological geography.

Dr. Sclater, in the articarticle above alluded to, presents the follow-

ir memoir,-Chernical Action.

proceedings of the Linnaean Society ; Zoology,
i
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ing scheme of the arrangement of "regions" as best illustrating
their relationship.

t

The boundaries of these regions, as denned by Dr. Sclater
with Mr. Wallace's corrections embrace the following countries.

I. Palcearctic Region.—AW Europe and Africa north of the
tnd all continental Asia north of about the parallel

or 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
more to North America.

II. Ethiopian Region.—-This embraces all of Africa south of
the Sahara, and on the eastern side all south of about 30° N.

', except the portion along the

itius, Bourbon, etc. The Sahara
ace considers as belonging to neither the Palsearctic nor

the African region, but to occupy the position of a sea, and to be
•"^•ntially destitute of land species.
HI. The Indian Region.-Th\s include* the low lands of

continental Asia, about south of 30° K lat. and the portion of
Arabia excluded from . as well as Ceylon,
oumatra, Java, Borne. es. It is the country

t>y the Arabian Sea, the Persian Gulf and the China

stern limit passes between the islands of

Lombok, between Borneo and Celebes, and between the
Phihppines and the Moluccas.

IV. The Australian Region.—This includes Australia, New
id and Polynesia, also Lombok,

Celebes, the Moluccas, and the Sandwich Islands. Mr. Wal-
lace calls attention to the fact of the very great dissimilarity
between the fauna? of Bali and Lombok, and of Borneo and
yelebes, although geographically very near each other, while
wands of the Indian region, as well as of the Australian, are
respectively very closely allied, although much more remote
rom each other than those just contrasted. The explanation of
this difference he finds in the comparatively slight depth of
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water between islands of the same region, while the channel

separating those of the different regions is almost unfathomable.

By an elevation of 50 fathoms, all these islands of one region

would almost become joined to the main land of their respec-

tive regions, while the channel separating the latter would still

constitute a physical barrier. Hence he infers that subsequent

to the original peopling of the Indian and Australian regions, a

subsidence into the sea and the consequent production of islands,

while it ultimately modified the minor characters of the faunae,

left the broad outlines unchanged.
Y. North 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, according 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, ancl to point out the minor subdivisions and peculiarities

of the ornithological faunae of the same. Before proceeding

however to this subject, I may premise that I cannot quite agree

with Dr. Sclater in referring the West Indies to the South
American Eegion, but prefer to consider it as having indepen-

the :

but the summer fauna is very distinct. The islands nearest to

North and South America have of course an impress of the

characteristics of these continental areas respectively, but as a

general law it may be stated that of the species of land birds

peculiar to the West Indies, exclusive of the diurnal .Raptores and
Columbidae, a large proportion belong to genera found equally

in North and South America, as Vireo, Tardus, Mimus, Poliop-

tila, Dench-j gfes, Progne,

Petrochelidon, Icterus, Stumella, Colaptes, etc.: an almost equal

proportion belong to genera peculiar to the West Indies, and

characterizing several islands, as Gymnoglaux, Mimocichla, Spin-

dalis, Phonipara, Tachornis, Loxigilla, Saurothera, Blacicus, To-

dies' etc. or else more or less peculiar to one island respectively

as Teretristis, Melopyrrha, etc., to Cuba, Siphonorhis, Polytmus,

Glossiptila, Hyetornis, Laletes, etc., to Jamaica, Dulus, etc., to

1 Todus Mexicanus of Lesson is a Porto-Rican species.
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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 Eaptore
approximately complete only, may i

the preceding remarks.

South American genera, -

Central American and Mexican, -

South and Central American, -

North and Central American,
North, Central and South American, -

West Indian, ....
Peculiar to the Island,

.The
£i

distribution, comparatively few being found c

than one of the larger islands, and, what is still more remarkable
when the contrary is the case, an intervening island may be des-
titute of the species. Thus Cuba lacks several species common
to the Bahamas and to Jamaica.

Professor Agassiz (Types of Mankind, 1854), has urged very
strongly the recognition of an Arctic and an Antarctic region
°r " realm," a point in favor of which there is much to be said,
but which cannot be discussed in the present article. He also

anticipates Dr. Sclater in regard to some of his views, but the
facts at command at the time did not allow him to define the
boundary lines of the regions with the same precision. Still

more recently Dr. Pelzeln (Eeise der Novara, 1865) insists like-
wise upon an Antarctic region.
Proceeding now to the especial subject of the present article,

the mapping out of North America with reference to the geo-
graphical distribution and migrations of North American birds,
it may be premised that in the article above referred to by Pro-
fessor Agassiz, in Nott & Gliddon's Types of Mankind, we find
the first attempt to mark off the zoological provinces of the New
World—and very successful considering the insufficient data ac-

cessible at the time. In 1859 ' Dr. Leconte sketched out their

tK
X ™a/ also refer to incidental mention of the same law in a paper by mysel

1859
° f °ape St " LuCaS

' ™ the ProceedinS8 of the Philild
-

Academy
for Nov -

A* Jocb. Sci.-Secono Sebies, Vol. XLI, No. 121,-Jax., 1866.
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boundaries, in North America, with more precision, having par-

ticular reference to the distribution of Coleopterous insects.

The subdivisions by Dr. Leconte of these provinces, as basedby J

i the study of their Coleoptera, do not agree strictly with those

the ornithological faunas, especially in the considerable num-
ber of local areas which he has adopted. This difference

of the ornithological faunas, especially in the considerable

ber of local areas which he has adopted. This differen

however, easily intelligible when we bear in mind the much
superior power of flight and innate tendency to migration of the

bird as compared with the insect; the distribution of reptiles

agreeing much better with his outline than that of birds.

To present the general principles of distribution to which I

have been led by an examination of the large collection of

specimens in the museum of the Smithsonian Institution, I may
say that as far as its ornithology, and to a considerable degree

its vertebrate zoology in general is concerned, North America
appears to be divided into two great regions, an eastern and a

western, which in the United States are of approximately equal

extent, but very unequal farther north. The eastern division

extends from the Atlantic seaboard, westward across the Alle-

ghanies (which affect the distribution of species but little) and

over the valley of the Mississippi and its fertile prairies to about

the 100th degree of longitude, or to the beginning of the sterile

plains. Its western border is not sharply defined, nor strictly

in a meridian line, but somewhat oblique, and interdigitates

with the western division by extending westward along the

river bottoms, some species, as Galeoscoptes Carolinensis, Vireo

olivaceus, &c. occurring as far west as Fort Benton, or even Fort

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 Paciac 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

we may call provinces, of very unequal extent, and exhibiting

further modifications or subdivisions with latitude, as I shall

proceed to explain, taking into consideration the whole con-

tinent north of Mexico.

As previously remarked, the eastern province or division

extends 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 border

of Texas, perhaps between the Brazos and the Sabine, and fol-
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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 Eandall 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 Hock-
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.
The western province occupies the western slope of the Cas-

cade and Sierra Nevada ranges of mountains in the United
States, although its extent southward along the peninsula of
Lower California is not well determined. To the northwest it

extends at least to the 140th meridian, beyond that probably
^placed by a more Arctic fauna. We are not sufficiently fa-

miliar with the birds occurring between the northern Rocky
Mountains and the coast, to tell how far inland in Stickin
Territory or even in. northern British Columbia, the coast fauna
extends, perhaps not farther than in California or Oregon,
although it is possible that, owing to the absence of a continuous
longitudinal range of great height, the western and middle
regions may there be more thoroughly blended into one.

The middle province, or that of the great plateau, occupies
the space between the two just mentioned, probably not passing
in its integrity, or as a peculiar province north of the valley of
the Saskatchewan and is thus wedged in between the two. As
already stated, it extends along the eastern slope of the Cascade
and Sierra Nevada mountains, and apparently along the east side
°f Lower California to Cape St. Lucas, at least the birds of the
Cape, as will hereafter be explained, belong much more em-
phatically to it than to the Western province. A break in the

mountains opposite San Diego explains the appearance at that

Point on the coast of a few species like Tyranntis vo< >Jeron.*, S\a-

"aarctica, Polioptila melanura, &c, so characteristic of the middle

province. The southern boundary of this province during the

summer may be considered as occupying the valleys of the Rio
Grande and Gila but along this Ik ] V V Wltl*



84 S. F. Baird on North American Birds.

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

The eastern province to the north merges into the Arctic, and
southward exhibits a very important subdivision in the hot re-

gion 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 James river. 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, Eed
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 even
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 proximitv 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 crypin ?ucn/ Yin > har-

batula, Quiscalus aglaeus (Q. bartius, Baird, B. K A., 556), etc.

The only really peculiar indigenous land bird in Florida is the

ma), seldom, if ever, found out of
that 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-
division along the southern border inhabited by species belong-
ing more particularly to northern Mexico, and occupying the
valleys of the Rio Grande and Gila, extending northward along
the Eio Grande and Colorado far into the United States. It is

the species of this subdivision, that, with those peculiar to Cape
St. 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 more
northern portions of the middle province.

In addition, however, to possessing certain species of the boun-
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
even more peculiar in its relations than Florida, where the char-

acteristic species (excepting the Florida Jay) are stragglers of

the West Indian type from the Bahamas, while as shown by the

7 See Baird, Pr. Acad. Nat. Sci., Nov. 8th, 1859.
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indefatigable researches of Mr. Xantus, 8
there are at least twenty

species found at Cape St. Lucas not known elsewhere.
Very few of the birds of the coast of California, or of the

western province, winter at Cape St. Lucas, the species being
almost entirely those of the middle province. The new and pe-
culiar species in all cases belong to genera of the middle pro-
vince, especially of its boundary subdivision, and no genera are
peculiar to it. Furthermore, in no instance do we find species
of the Tierra Calienie of Mexico not belonging to the United
States, nor of any Mexican genera that do not possess represent-
atives in the United States. The difference between the species
of birds of Cape St. Lucas and of Mazatlan is very great, although
separated only by the breadth of the Gulf of California.
From 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 positivelv
than Florida itself.

Peculiarities in regard to the size of Cape St. Lucas birds will
hereafter t>e referred to.

There is of course an Arctic province which melts gradually
into those great provinces mentioned, and along the mountainous
ranges extending far southward, in fact almost into Mexico, as
shown by the occurrence in summer at Cantonment Burgwyn,
near Lat. 37°, of Lagopus leucurus, Pinicola Canadensis, Curvi-
rostra Americana, Hespt te., while the two last

mentioned species, with Carpodacas cassini, are even found in
summer on the highlands about Orizaba, as shown by specimens
transmitted to the Si on by Dr. Sartorius.
Similar intrusions of species belonging to the North Mexican
tauna take place up the valleys of the Colorado and the Rio
wande, and of those of the eastern province westward along
the Missouri and along the Canadian, etc., but they do not affect
the general plan. Although characteristic of the eastern pro-
vince, as already stated, the Cat-bird, (Gakoscoptes Carolinensis),
-Ked-eyed Vireo

( V. olivaceus), and Wild-pigeon (Ectopistes mi-
gratoria), are found along the northern boundary of the United
tates t0 the Cascade Mountains, while specimens of Dendroica

coronata have even been taken at Fort Steilacoom on Puget
^°uod. On the other hand, Turdus ncevius* has been shot on
^orig Island and in New Jersey, Eelminthophaga celata in the
Atlantic states, and Zonotrichia Qambelli, and Spiztlla pallida,

t as Fort Franklin, it may n
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are well known and constant visitors in the region of the Great
Slave Lake.

Several species of water birds that belong to the winter
fauna of the Pacific coast resort to the Slave Lake region and
north of it to breed, crossing the Eoeky Mountains for the pur-
pose. Among them may be mentioned Larus Californicus and

^,chus, Colymbus Pacificus, Bernicla nigricans, Anser
Rossii, etc. 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

Vancouver's Island passing east of the mouth of the Mackenzie
Eiver.

In any investigation into the reasons why the eastern province
is of so much greater extent than the others, and exhil
a trend westward in British America as to reach and even cross

the Eocky Mountains, we will be greatly aided by the examina-
tion of Prof. Guyot's Wall Map of North America. On this

map the country, not exceeding 800 feet in height, is colored
green, and this portion is almost exactly coincident with the

the eastern province just defined ; reaching west of the

i, almost to the edge of the fertile plains (the true

zoological boundary), passing up the Mississippi via St. Paul to

the Winnipeg valley, involving the whole shores of Hudson's
Bay, thence in a northwesterly direction, a little south of Slave
Lake to the foot of the Eocky 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-
iiige, from New Brunswick to Central Georgia and

Alabama ; the height of land between Hudson's Bay and the

Slave Lake, 10
etc, being more or less completely encircled by the

lower level referred to. The highlands within this region have
to a certain extent a peculiar fauna, characterized by the pres-

ence of such species to a considerable degree even in summer,
as Junco hyemalis, Perisoreus Canadensis, Chrysomv
f '.

, in stra Americana (more rarely leucopler

sis, etc., most of which are known to breed in the high moun-
jion of Georgia. These highlands do not, however,

materially alter the summer distribution of our birds, especially

in the interior, and there is no physical obstacle, not even that

10 This region, bounded west by Coppermine river, Slave, Athabasca, and Wol-

laston lakes, and south by Churchill river, is known as the Barren Grounds of

ca, and is a great granitic or .
, } ,.n en of vege-

especi'al home of the Musk Ox', the Barren Ground or Small 'Reindeer,°the Barren

Ground Bear, the Polar Hare, and other species.
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>t or affect their passage by way of
: of the Arctic ocean."

of the eastern province is also
quite well outlined by Prof. Guyot's limits of the cotton-pro-
ducing region, although running much farther to the northwest
in Arkansas and the Indian Territory than there indicated.
The much greater tendency of the southern birds, or those

belonging to the cotton region, to go northward in the Missis-
sippi valley than along the Atlantic slope is explained not only
by the ascent there of the isothermal lines, but by the absence
of any such obstacle to their journey as is furnished by the Ap-

m range.

The great central plateau region of Prof. Guyot's map corres-
ponds quite closely with the middle ornithological province,
reaching north to the Saskatchewan and west to the Pacific slope.

The close relationship of the western province to the middle is

I by the fact that the region of country exceeding 800
feet in height, extends quite to the Pacific in most places, leav-
ing only a few narrow borders and perhaps the valley of the San
Joaquin and the Tulare lakes below that level.

without its significance that the depressed low-
r the <

o* certain genera of fishes and reptiles not found in its Appa-
lachian "island." Thus we have Amia, Lepidosteus, Micropterus

and various other forms of fishes throughout the M iggtf-

'--

:y as far north as the Great Lakes, while in the Atlantic
slope they do not pass the James or Lower Potomac except as

stragglers. The soft shelled turtles, and the great mass of the

The Canadian sub-province includes especially the highlands

fay and the St. Lawrence waters and across them into Northern Wisconsin, the
•"gner portion of the Adirondack, Green, and White Mountains, Northern Maine,
and, according to Prof. VerriU, t

Pa" of New Br i

*be south, the high mountain regions <ions of the Alleghanies to Georgia have

e species of bird being the common blue n
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JEmydidce belong to the same low region also, as well as most of
the American Perennibranchiate Amphibia, Menopoma (more
rarely Menobranchus) alone penetrating into the Appalachian
region, while Siredon belongs exclusively to the high central

plateau, being found from the Missouri plains to the Cascade
mountains of Oregon and south to the city of Mexico.
The Unionidce and Melaniadce seem likewise to belong more

especially to the depressed portion of eastern North America.
I may also mention in this same connection that as might be

expected, the entire eastern province is characterized by its

abundance of Chelonians and Amphibians ; the middle and
western, by their Saurians. Among fishes the Etheostomoids,
Esoces, Siluridas, the fresh-water Ganoids, (Amia, Lepidostei, etc.),

the fresh-water Percoids, etc., are peculiar to the eastern province,

while the great abundance of unusual forms of the Cypruridas

the :

erably changed, the eastern including all'the waters emptying
into the Missouri river and Gulf of Mexico, the middle embracing
the region of the Great Basin and the drainage of the Colorado
river, and the western, the waters discharging into the Pacific.

The following tables present the species of birds most charac-

teristic of each province—the selection having been mainly con-

fined to what may be considered as representative species, or

those which would formerly have been considered as identical.

The isolated species of each province have not been included.
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Chroicocephalus franklin

K'i:::

:

.

To sum up in brief the conclusions reached in

remarks, it may be stated that the ornithological provinces of
North America consist of two great divisions of nearly equal
size in the United States, meeting in the vicinity of the 100th
meridian, the western half divisible again into two, more closely

related to each other than to the eastern, though each has special

characters. These three sections form three great provinces to
be known as the western, middle, and eastern ; or those of the

Pacific slope ; of the great basin, the Rocky mountains and the

adjacent plains
; and of the fertile plains and region generally,

east of the Missouri. A northern or sub-arctic fauna mixes with
and melts into the three, extending far to the south (even into

Mexico) 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 of
these also exhibits a differentiation, the former having a special

i also in the middle province.
Extends also to the Rocky Mts.
Found all the way across to the facinc.

*• Jour. Sci.—Second Sjsries, Vol. XLI, No. 121.—Jas.

Found also at Fort Tejon!
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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 Kocky 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 Eio Grande to that of the Yaqui near

Guaymas on the Gulf of California, thus throwing into North

America the whole of Florida and Lower California.

[To be continued.]

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

C. Apparatus-Polarity.

Friction and the jarring of the apparatus, modified by the

degree of velocity imparted to the ring, produce a polarity of

their own which should be carefully estimated, and due allow-

ance made for its influence in all delicate and doubtful experi-

ments. In order to determine the directivity of the normal vi-
.

brations, independent of any mere current influence, the needle

was shielded by a glass, as in the ordinary surveyor's or marin-

When t27. When the axis is in the meridian, the polarity appears to

be meridional.

28. With the axis in the equator, the polarity is also me-

ridional.

29. If the northern extremity of the axis is inclined to the

west, the needle declines to the east.

30. Giving the axis an easterly inclination, the needle declines

to the west. The declination is, therefore, from the axis in all

cases, and we may infer that the earth's rotation exerts a con-

stant tendency to increase the normal declination of the needle.

31. 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 owing to terrestial currents, it is probable

that the declination would be westward in the southern hemi-

sphere, in accordance with Ferrel's law, that, " in whatever di-

rection a body moves on the surface of the earth, there is a force

arising from the earth"
1

s rotation which deflects it to the right in the

northern hemisphere, bat to the left in the southern:' (Math.

Monthly, i. 307.)

1 From the Proceedings of the American Philosophical Society, vol. x,pp. 155-161-
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32. 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.

33. If a magnetic needle is substituted for the taper, it tends
to parallelism with the axis at the equator, and dips toward the

it approaches the poles, in accordance with its general
disposition to range itself in the line of strongest %

,

(Exp. 3, Proc. A. P. S, ix, 359.)

D. Revolving Discs attached to the Ring.

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

b. Discs Perpendicular to Axis.

35. There is no current-polarity.

c. Discs with 45° East Declination.

36. If the axis is in the meridian, the needle declines to the
east.

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 disc 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

equatorial, the needle declines to the west; but if the disc is

Meridional, it produces no marked polarity.

42. All of the experiments with revolving discs, as well as
many of those with fixed discs, appear to be affected by changes
m the earth-currents, especially when the motion of the ring
is northerly.

The foregoing results are in precise accordance with the theo-

retical deductions contained in my papers on the " Numerical
Relations of Gravity and Magnetism," on the "Influence of
Gravity on Magnetic Declination," and on
n etic Inclination" (Amer Phil. Soc, Dec. 16, 1864, April 21
and May 19, 1865; and this Journal [2], xxxix, 312; xl, 83,
i6

6), as well as with Dove's discovery that analogous at.
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atmospheric states are more frequently found under the same

meridian than under the same parallel, and with Mr. Ferrel's

demonstrations of the tendency in fluids gyrating normally to

move towards the pole, the parabolic route of the cyclones, the

lateral pressure of moving bodies, and the disposition of the axis

of rotating bodies to parallelism with the earth's axis.
2 (Math.

Monthly, i, 307 ; ii, 95, 380, 382.) The rationale is generally

so obvious that the necessity of the experiments may reasonably

enough be doubted by some, while others may question the

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, 1st,

the well-known danger of being led astray by the simplest un-

detected fallacy in a priori reasoning, which renders it desirable

to obtain experimental verifications of every philosophical in-

ference ; 2d, that if all forms of force are, as is so generally sup-

posed, mutually convertible, the convertibility can only be dis-

covered through their mechanical momentum; and 3d, 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

variations ; and if it can be also shown that gravitation is an ade-

quate force, we need seek no farther for a vera causa, or for con-

clusive evidence of the correlation of all the great cosmical forces.

Whatever theory we may favor respecting the nature of force,

and the manner or medium of its transmission,—whether we

consider, with Fresnel and Grove, that the luminiferous and

kinetie aether is material and ponderable; with Mossotti and

Faraday, that it is imponderable; or with Dana, that the hy-

pothesis of anv medium is entirely superogatory * (this Jour-

nal [2], iv, 379, 382), it will be generally admitted that the

quantity of motion is the proper measure of force. In an or-

dinary tempest, every flash of lightning is followed by a thun-

der-clap, which is occasioned by the reacting gravitation of the

air in. the restoration of disturbed equilibrium ; and, on the

The connection which has been pointed 3chw»be'§ tbeo-

i new interest from Prof. Wolf's continued

* Is the " pull bjpc thesis material or imma-

. .- . . -

• - .::.: ... .: ,-.:::

imparted by v, maw, unless it be by the direct and volun-
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other hand, in water-spouts and tornadoes, the flashes seem to
follow, instead of preceding, the equalizing action of aerial

ion. 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, Tl],
xxxyni, 218), Challis's hydrodynamic researches (Phil. Mag

,

vol. i sqq.) ;
especially in their application to the explanation of

gravity as a necessary resultant of universal sethereal vibrations
(Ibid.

[4], xviii, 321," 443), Helmholtz's paper, " in which he has
pointed out that the lines of fluid motion are arranged accord-
ing to the same laws as the lines of magnetic force, the path of
an electric current corresponding to a line of axes of those par-
ticles of the fluid which are in a state of rotation" (Crelle's
Journal for 1859, referred to by Prof. Maxwell in Phil. Mag. [4],
xxi, 348), Eankine's " Summary of the Properties of Certain
stream lines" (Phil. Mag, Oct. 1864, pp. 282-8), Norton's recent
articles on » ;

'

(this Journal, [2], vol. xxxviii,
sqq.), and a variety of other physical discussions, some of which
a nave already cited.
The analogies which were pointed out by Gen. Sabine be-

tween the thermal and magnetic curves (Hobarton Obs, I, xli

;

Toronto Obs., I, xxxviii; St. Helena Obs, I, 38, &c. &c.) have
been very fully, and, generally speaking, satisfactorily discussed
by Profs. Norton (this Journal, [2], vols. 4, 8, 10, 19, 20) and
aecchi, (Phil. Mag. [4], vols. 8, 9), the former directing his at-
tention exclusively to the correspondence between the mag-
netic and thermal variations, the latter to a hypothetical
specific magnetism resident in the sun. All of the reasoning of
.

tflese distinguished physicists can be applied, even more convinc-
tn9% in support of the hypothesis that simple gravitation-disturban-
<zs correspond to those of magnetism, and many of the difficulties in
we way of other theories disappear before such an application.
Having established the coincidence and equivalence (with op-

posite signs) of the magnetic and gravitating lines of force
Urans. A. P. S, vol. xiii, Art. YI), the modifying magnetic in-
fluence of rotation (Ibid, pp. 120, 129), barometric tides (Ibid,
PP. 123-7), winds (Ibid, p 121, and Proc. A. P. S, x, 104),
jnermal changes (Gen. Sabine, loc. cit.), and lunar attraction
l^oc. A. P. S, ix, 434-8; Trans. 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 long period

(S
";

trade-winds (supra, Exp. 19-24) and planetary posit

;uliar ej and Wolf, loc. cit.), the hypothesis of any pecu

i aether, electric currents, or specific solar and lun

netism, to explain the normal perturbations of the needle, appears

to be entirely superfluous and unphilosophical. Evei
of the earth's atmosphere is continually receiving and imparting

the heat which is radiated from the earth and sun, its specific

gravity constantly changing in such manner as to produce in-

cessant rapid and short oscillations, both in the planes of the

earth's thermal meridians' and in the great circles which pass

through the centers of the earth and sun. The consequent dis-

turbance of equilibrium, which is still further increased by the

condensation of vapor, the sun's direct attraction, and the earth I

rotation, is counterbalanced by t

forcibly where the sun is in the horizon, and wdth the least

relative efficiency when the sun is in the zenith (or at noon in

the summer solstice, provided the station is extra- tropical).

The pressure thus exerted varies from ft), to 15 ft), per square

inch. Taking the mean (7^ ft>. per square inch or 1080 ft), per

square foot) as the average equilibrating tendency, we have a

force nearly fifteen times as great as that which produces, and

more than twenty-eight times as great as that which is produced

by a violent hurricane. (Enc. Britan., 8th edit., xiv, 647.)

Only an insignificant portion of this mighty energy is exerted

in the production of the various atmospheric currents, the re-

mainder being quietly transmitted from molecule to molecule,

and manifesting itself in barometric,
6
magnetic, and other mete-

orological perturbations. The adequacy of our supposed cause

will therefore hardly be doubted ; and, since its penetrating,

pervading influence can be impeded by no material shield or

screen, the demonstration of a correlation of heat and magnet-

ism with the force which keeps the planets in their orbits

appears to be complete and conclusive.

It is possible that a careful study of the relation of the winds

to the various magnetic variations would bring to light other

evidences of parallelism as striking as the one I have already

pointed out (Proc. A. P. S., x, 104) between the curves of ver-

. netic force and force of wind. Such a study might re-

quire special attention to the pressure and velocity of the wind,

of maxima and minima, and other particulars, the need

of which would be suggested by experience.

: tides.
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Whatever cause affects at the same instant the magnetic and
aerial currents should first manifest itself through its influence
upon the needle, on account of the amount of inertia in the air.

Upon examining the second volume of the St. Helena Observa-
tions, which contains a record of the direction of the wind at
intervals of six hours, so arranged as to facilitate a comparison
with the magnetic declination, I find in each year, from 1844 to

isive, 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 declination when the wind

as nearly S. by E. This is shown
by the following t..bk\ wn :

<-h rmbra'.'.-s all the tabulated in-

stances when the wind was E. by N., E., E. by S., or S.S.E., S.

bvE.,orS.
The variation of declination is ascertained, 1st, by subtract-

ing from the observed declination the monthly mean at the same
hour

; 2d, subtracting the monthly average of the daily means
from the mean variation of the day ; and 3d, subtracting the
latter result from the former. One scale division of the decli-

nometer = 0'-711. Increasing numbers denote decreasing wester
iy declination.

1 E.byN..E.,orE.by S.

I t III 111"
§ m
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.
The recent experiments of Marcus, showing the direct conver-

sion of heat into electricity, (see London Chemical News, No.
286; Journal of the Franklin Institute, No. 478,) the well-

atmospheric daily cycles, with

i of electrical inter

ance-variations of declin^.^,
fluctuations which follow the solar-tidal and barometric-tidal

hours,* are all noteworthy i

I of Dr. A. Wislizenus i
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Art, XIV.—Notice of a new group of Eocene Shells; by
T. A. Conrad.

In dividing the Tertiary deposits into groups, according to

difference of genera and species, it is objected by some natural-

ists that the diversity might be occasioned by a difference in

depth of water at the same period of time. This and other

causes originate a marked variation in. the Miocene deposits of

Maryland and Virginia, but the palaeontologist is never in doubt

of the relations of these Miocene localities. "When, however,

we find two beds in juxtaposition, the testacean groups of which

differ entirely in species, and the evidence is clear that they

must have lived and died in or near where they are now found,

we are justified in giving each group a distinct name, and in

supposing that they represent different periods of time. The
strata at Vicksburg, Miss., as represented from the base at

low water to the top of the Oligocene, decide a point of great

importance in Tertiary geology. Neither Lyell, Kuflin, nor

Tuomey, who all give a slight notice of Shell"Bluff, on Savan-

nah river, say anything of the age and relations of the large

Ostrea Greorgiana, so abundant there. Fortunately, at Vicksburg

this shell occurs in the lower part of the bluff, below the Orbit-

olite limestone of the Jackson Group, associated with a distinct

group of shells peculiar to a well-marked subdivision of Eocene

strata. We know nothing from the geologists who have ex-

amined Shell Bluff of any species of shell associated with 0.

Georgiana ; but at Vicksburg the species are well preserved, and

are remarkable for having no affinity with species above or below

them. I propose therefore to distinguish this assemblage of tes-

tacea by the name of the Shell Bluff group, the situation of

which is in the Upper Eocene. There is no town near its out-

crop other than Vicksburg by which its locality could be more

precisely indicated, but it is only in Warren Co., Miss.f
that the

group can be clearly defined by other fossils than Ostrea

Georgiana.
The following section will show the relative position of this

grOUP:
YlCKSBUBG Bluf,

Calcareous silt with land shells of recent species, 10 to 20 feet.

.Uowishbardpan, often pebbly,—orange sand, 5 " 20 "

etc 60 " 65 "

Jackson Croup.—Orbitolite limestone.

Shell-Bluff Group.—
Black lignite clay and gray sand with Ostrea Georgiana Conrad,

Corbula alta Con., Natical Missusipiensis Con., Glavella Ticks-

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

:;-:
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Art. XV.

—

Professor TreaclweWs Improvements in constructing
Cannon ; Address of the President of the American Academy
of Arts and Sciences (Prof. Asa Gray) upon the presentation
of the Eumford Medal to Professor Treadwell, November 15,
1865.

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

At the Anniversary Meeting last May, upon the unanimous
recommendation of our Rumford Committee, the medal founded
by Count Rumford was by the Academy awarded to Prof.
Daniel Treadwell, for certain improvements in the management
of heat. This medal is now before us. It is the first which the
Academy has ever bestowed upon one of its immediate members.
As your organ upon this occasion, before we place this testi-

monial in the hands of our distinguished associate, it is proper
that I should briefly specify the grounds upon which your Com-
mittee proposed, and you made, this award. It is well under-
stood, and the terms of the vote distinctly show, that this medal
was awarded for an invention or an improvement in the manage-
ment of heat. It is also well known that this particular im-
provement is a part,—the initial part, indeed,—of a series of in-

ventions,—applicable to other uses, no doubt,—but through
which the character of ordnance has been changed, and its power
immensely increased. This was the end and aim of the im-
provement for which the medal is given.
We may, therefore, and we must upon this occasion, speak of

this particular improvement in the management of heat in con-
nection with the mechanical inventions which accompanied and
followed it, and to which indeed the former is incidental. For
the whole important series of mechanical inventions which I am
t0 recapitulate, the Academy must regret that it has no honors
which it can bestow. But their history is upon our records,
embodied in the communications addressed to us by their author
irom time to time; and we can only hope that the country and
the world, when at length sensible of their obligations, may ren-
der the tardy meed of justice, if not of gratitude.
In his earliest communication,—a pamphlet published in the

year 1845,—Mr. Treadwell seems to think that the appropriate-
ness of the term " useful," as applied to an improvement in im-
plements of destruction, may be questioned. We need have no
misgivings in this respect. So long as life and property, which

i of war destroy, are not the most valuable of human
they may be justly vielded and taken, if need re-

<l
Ul re, for the preservation of those that are. And so nations

must always count among their greatest benefactors those whose
Alf

- J°ca. Set—Second Series, Vol. Xf-I, N'o I -"..-Jan., 1866.
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inventions increase their strength and defense in war. And cer-

tainly those men who, by their inventive genius, revolutionize

the art of war, exert a most powerful and enduring influence

upon the fate of empires, the course of history, and the progress

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 involving a

complete revolution in tactics, both on land and on sea. To

ettion from heavy ordnance,—in which the

importance of the change impresses us when we are told that

our strongest forts, armed with the best guns we had ten years

ago, could oppose no effectual resistance to the entrance of such

ships as are now built into any of our harbors ;
and that a ship

could now be built and armed, which, singly, would overmatch

our whole navy as it was in 1855.

Fortunately, the balance is redressed by equal improvement

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

increased range and precision. When the effective range of a

musket-bullet was extended from 200 yards to 1400 or more, it

became imperatively necessary that ordnance should be improved

in the same ratio, or it would be useless, as gunners and horses

would be picked off by small arms long before they could effect-

ively reach the enemy. This improvement in guns of great

calibre has been made, with consequences the importance of

which, present and prospective, cannot be overestimated.

But the point which we have to consider is, that this increased

range and precision are entirely dependent on the augmented

strength of the gun. The weakness of the gun is the only thing

that imposes a limit to the range, short of the absolute strength

of the explosive material used. It is the strength of the gun

which not only gives the range, but makes rifling poss

precision and all the advantages of elongated shot. All inven-

tions relating to the different modes of rifling, the form of the

, and the devices for . breech-loading, are necessarily

subordinate to the question of strength : with this sufficient,

those become simple problems, to be rapidly determined by the

ingenuity of many inventors.

Now the limit of strength of cast-iron and of bronze cannon

had long ago been reached. Excepting Captain Eodman's im-

provement, and certain modern advantages in working and cast-

ing metals, no material advantages had been gained over guns

cast in the reign of Queen Elizabeth.

But the most effective guns of the present day embody new

principles of strength. They are all built-up guns. With them

are associated the names of Armstrong, Blakely, Whitwortb,



Prof. Treadwelfs Improvements in Cannon. 99

Parrott and others. Whatever may be the relative merits of
these several varieties, our interest is confined to the question of
their strength, that is, to the principles of their cons
which have made them stronger than common guns, and ren-
dered their respective subordinate improvements possible.
These principles are two, and their introduction at different

times into the manufacture of cannon constitutes two successive
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. The first

system of construction which may be designated as

(stem ; the second, what may be named the hoop system.

The first was successfully applied to the making of cannon by
:. 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. Treads
language as follows: "Between the years 1841 and 1845

f made upwards of twenty cannon of this material [wrought
iron]. They were all made" up of rings, or short hollow .nim-
ders, welded together ing 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

in a mould by a hydrostatic press of 1000 tons' force,

binding 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. Eight of these
guns were 6-pounders of the common United States bronze pat-

tern, and eleven were 32-pounders of about 80 inches' length of
bore and 1900 pounds' weight."
The soundness and value of this principle of construction

*ere fully confirmed in England by the experiments of Sir Wil-
"am Armstrong in 1855, and attested by his evidence before a

committee of the House of Commons in 1863. He there de-

scribes his own gun as one " with a steel tube surrounded with
coiled cylinders,"—as "peculiar in being mainly composed of
tubes, or pipes, or cylinders, formed by coiling spirally long bars
ot iron into tubes and welding them on the edges, as is done in

gun-barrels." His indirect testimony to the originality of Mr.
Aread well's process is equallv clear; viz: that, within his knowl-
^ge, no cannon had ever been made upon this principle until be
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uppose,

l years before.

it'he<of Mr. Anderson (witness before the Commons' Select

Committee), made before the Institute of Civil Engineers m
1860, is equally explicit as to the nature and value of this metbo4

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.

That our colleague'- : valut of which ^

now so clearly established, should have been so generally un-

acknowledged by inventors abroad is his misfortune, not

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, but a 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. Anders
—were far greater in 1842 than in 1863. These difficulties were

maiuly, if not wholly, in welding large masses of wrought iron

in the shape of tubes or cylinders. It is for overoop
difficulties that this m< daily for the

means and appliances by which this difficult mechanical achieve-

ment was effected in the furnace " bv the agency of fire."

An incidental but noteworthy part of the improvement was

v-hich is just

now coming into use in England, but has not yet attracted atten-

We come now to the second improvement in the construction

of artillery, the invention of the hooped gun.
This is not always i

: . even by those occu-

pied with the subject, from the gun formed of coiled rings. But

a simple statement will bring into view distinctly the new prin-

ciple of strength here introduced.

If an elastic hollow cylinder be subjected to internal fluid

pressure, the successive cyli ldncal layers ot the v

posing it, counting from within outwards, will be un.-quallv 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 intern: s 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-
mum pressure the cylinder can bear, when constructed as guns-
were before the introduction of the improvement now under

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

This 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

normal condition, before this internal portion, (which is the first

in the common gun) is subject to any strain at all. It

inciple could be rigorously ap-

muon could be made so perfect that, when subjected
to a bursting pressure, every fibre, from the internal to the ex-

luce, would be at that instant equally extended, each
contributing its full share of resistance to fracture. The whole
resistance would be proportional to the area of fracture.

This was supposed to be the case in common cylinders before
the error was pointed out by Barlow, and also by Lamie and
Clapeyron. And it was this erroneous supposition that led
Count Rum; te of the force of gun-
powder, as tested by its power of bursting gun-barrels. If he
had used the theory which gave origin to the hooped gun, his
results would nearly have agreed with modern observations.
The demonstration of the superiority of the hooped gun, with,

detailed directions for its construct;. .. !* cmaii. 1 in a paper
read before this Academy in Feb] iblished at
the beginning of the sixth volume of our Memoirs. This was
the first published account of the invention, which had been
patented nearly a year before. Captain Blakely's pamphlet,
published in England in 1858, sets forth the advantages of this

construction nts; as also does an elaborate
paper read by Mr. Lou » stitution of Civil En-
gineers in February, 1860. Both these gentlemen, however, were
engaged in r - ibj ct at an earliar date, but

it .vould appear, a, Mr.' Tr, hvell was.

\[r. Tread

-

a memoir,
have been amplv conf xperiments made in

A'hitworth guns, and by experi-
ence in this country during the last four years with the Parrott
and the Blakely guns.

It must not be supposed that the earlier invention is super-
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seded by the later one. That is used in forming the hoops of
the Parrott gun, and in most of the British guns. And 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.

We 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
will it ever seriously be thought that the previous futile attempts
at constructing wrought-iron and banded guns,—foredoomed
failures both in theory and practice, and destitute of all preten-
sion to a knowledge of the guiding principles now clearly seen
to be essential to success,—should detract in the slightest degree
from the great honor which our associate has, by a clea
into the conditions of the problem and the resources of physical
science, so fairly and completely won.
Upon these two inventions has been set the seal of experi-

ence. But there is still another memoir, read bv Prof. Tread-
well before this Academy in April, 1864, and printed soon after-
wards, which promises to add a third important improvement
in the construction of artillery.

Perceiving that the body of a hooped gun, if made of unmal-
st-iron, compressed by a soft wrought-iron hoop, must

give way, by the fracture of the cast iron, before the hoop can
approach the ultimate limit of its strength, and that this was, in
iact. a principal cause of the failure of so great a part of the

tna of Blakely and Parrott, Prof. Tread well, as the
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 hooped
gun may be made more than twice as strong as those which have
been constructed by Blakely and Parrott, the materials being in

In this important discovery, as also in other matters discussed
st memoir, we are gratified to see, that, although now

carrying the weight of more than three score and ten years, our
veteran colleague still keeps the lead, which he gained at the
start, of his competitors in this race of improvement.
So completely do these three improvements cover the ground,

that if the works of all other inventors who claim a share in the
great gun of the nineteenth centurv were lost, the gun could be
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-



Correspondence of J. Nicklls.

veying with them the congratulations and best wishes
of your associates here assembled ; also the expression of tbeir
hope that you may yet longer l^ad the race; and espec
you may long enjoy the scientific honors which you have worth-

SCIENTIFIC INTELLIGENCE.
I. Correspondence of Prof. Nickles, dated Nancy, France, Oct. 12, 1865.

1. Jean Thiebaut Silbermann.—Among the losses which science has
experienced of late in France we have to mention that of the Superin-

' the Conservatoire des Arts et Metiers, Mr. Silbermann, the
elder, —distinguished as a physicist, and also for his admirable researches
in thermal chemistry in which he was associated with Mr. Favre. To a

servation he added extract, . experiments

ing apparatus and in discovering and remedying defects in the
latter. He was obliging to an extreme, and so much interested in the labors
of others as to forget whal He died without honors

The following facts are from an am bich he pre-

pared some years since at our request. A list of his principal works is

its close.

J. Th. Silbermann was born Dec. 1st, 1806, at Aspach le P<

Part of Alsace which forms the department of the Haut-Rhin. His

• was a Captain of Artillery, put him early at his scientific

studies, and later, let him take the course of the Faculty of Sciences at

Strasbourg. Here the young man learned drawing, and acquired a de-
cided taste for physics and chemistry.
Thus prepared, he went to Paris and became apprenticed to Mr. Tecker,

-tied manufacturer of physical apparatus, where he was able

I. is taste for experimental physic

While laboring under this accurate instn

lectures of the Faculty of Sciences at Pai
.

tention of Prof. Pouille't, an associate of Gay-Lussac. Prof. Pouillet

roade him his exper &« investigations

ae had in process on electricity and heat in which Mr. Foudlet acquired
the most of his reputation. Mr. Silbermann thus helped his master to

But topography and hydraulic works could not make him forget.ex-

perimental physik He returned to Paris at the call of Prof. Pomllet,

ut under Wfn. „;,„,— .*«„A^ than before, to be experimenter in pby«ci
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ie Conservatory of Arts and

i physics.

3 be remained till 1S48, at which time he was appointed Superiu-

t. It was during thi> peri . I
1

* • - t .- . t i . \ t. t <\, ik n m-diip

5 manifested in lasting results. It was he who engaged Ruhmkorff

:e the Melloni apparatus used for repeating Melloni's experiments

radiation of heat; and Soleil t < construct the diftraction and in-

terference apparatus, adapted for exhibiting experiments on thes

in a course of public lectures. He was the tirst also to proj<

polarizat;

: public lectures. He was the hrst also to project upon a

screen the beautiful phenomena ot :ht; they were

shown for the first time in 1838, duriug the course of physics at the

Sciences.

Kxlnl itions <:{' this kind on a grand scale were rendered possible by

use. It is tro« tl t ma r id stats w - k

those of S. G of Arago,

executed by Gambey ; but all these instruments were too difficult of use

for the lecture room, and even for private stud) w re 1 u

The necessity of these " porte lumieres" was keenly : I

-

Fel imip 1843. It was pi unptly adopted by

. ; .r it met all the mathematical conditions of the problem

with at km of precision, and cost but one-third that of Charles, or of

It was while he was laboring for the reputation of Pouillet (in 1838)

in investigate n of gases, that he had occasion to de-

ondensing on the surface of thin plates

of pia! 'i mi. It u is'al»o about this time that, in a series

on the density of liquids, he employed as tare a glass vessel i

the flask, and in this way arrived at I

barometric variations.

Silbermann was a man of extraordinary manual dexterity. With the

most restricted and the simplest means, he improvised the most delicate

apparatus. He justified completely th kjin drew of a

true philosopher :
" He should be able to saw with a file, and to file with

a saw." The ]>hy-i« *t< ot Paris kn v. him well; and when an experi-

ment did not succeed, they resorted to Silbermann, who could generally

l it happened that he left i

labors -and sacrificed his time to undeceive the searcher for the philoso-

pher's stone, or for the secret of perpetual motion.

Silbermann was an excellent draftsman. It was he who made the

Preatfee cm Physic* He modelled

Hrned the art. These art-

ihow 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

with* Lam 'nf. his modesty constantly held him back from them. For, at

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



of Lavoisier.

had nothing
,
and some patronage are I

f all this ; he did not exprt

He died July 4th, 1865, well satisfied that, as s

ices, he should be remembered by those who sun

1844).

Sympiesometer, perfected (1845).
Cathetometer for measuring barometric heights
Experiments on the rapidity of motion of E!
Centesimal alcoholometer."
Apparatus for the comparison of measures.

I< .-iei

ilcoholomet

high temperatures. This

ici.-'.ii! 1 ly. Mean of human size. Law of

3 now classic, upon the heat of combination,

They are illustrated by some hundreds of ex-

-Chemists who have read the " Che

:now the earnest words with which

the task of getting out a complete e

18, xxxv, 262) that this engagement

that

lition

of the works of Lav<
s (this Jo-

ln e poiDt of being : a is in the press, and that three
Tol"

t

mes have already been published at the expense of the State.

Many events have prevented the prompt publication of this important
work, although, in 1

- lentof the Academy of Science,

obtained from the Minister of Public Instruction permission that the pub-
lication should be made at the expense of the department. It was not till

J 861 that his plan began to be executed; three volumes have appeared;
the fourth is in the press ; this will be followed by two others, treating of

questions on 8dm onomy, «fee.

.
Lavoisier was a complete man. He was not only remarkable as a chem-

»t and physicist; he was an adi ;T merit- This »
e*'dent in the papers which he has left, and which will appear with the

•enes of unpublished documents that Dumas has collected in part from

**• Joc«. Sci.—Second Series, Vol. XLI, No. 121.—Jan., 1866.

14
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Lavoisier, and in part from notes m:

I
his journeys, whii

were happily presei

of Arago to whom they were confided by the daughter of Lavoisier.

3. Magnesium Light.—The remarkable proper:

are now familiar to all. (See this Jour., xl, 287.) Some facts have been

recently observed that are not yet generally known. As regards its

chemical effects, this light is well fitted to render luminous phosphores-

cent bodies, as was fully ascertained by Mr. Chautard in the month of

January, 1865. This is now a lecture-room experiment. Take a series

of wide tubes enclosed in a box and filled with phosphorescent substance*,

All these tubes are white ; but when struck by the magnesium light each

becomes phosphorescent, taking its own special color. About a year since,

also, Mr. Lallemand discovered that a mixture of chlorine and
will explode under the influence of magnesium light; and, m<»

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 light by
G;iv Lussac and Thenard.

Magnesium ignites even in the vapor of water, when it is brought in

contact with it in a tube containing magnesium heated over an alcohol

lamp ; the metal burns with brilliancy, disengaging the hydrogen. Un-
der the same circumstances zinc will not burn except at a much higher

temperature. This observation has just been made by Messrs. Deville

and Caron ; these chemists satisfied themselves that magnesium, when

triposes water in the presence of the feeblest acids, even of car-

If this metal were not so expensive its light could be applied to numer-

ous uses. A recent invention of an I may perhaps

prove to be a successful application of it, In place of the metal, he

takes the chlorid of magnesium, which he exposes to a jet of ordinary

ig gas and atmospheric air with a tenth part of oxygen. The

light thus produced is very brilliant and appears to answer admirably for

the production of photographic images, or for magnifying them.

At first Mr. Carlevaris used magnesia, and also carbonate of magnesia.

But he found afterwards that the chlorid gave better results.

4. New facts concerning Thallium. Position of Thallium u

cation.—Mr. Crookes persists in arranging thallium near lead (Journ.

Chem. Soc, April, 1864), while Mr. Laray is equally decided in

among metals of the 1st section. Each cites facts favorable to his own
views. la a review of all these facts and considerations in the Journal

[Nov. 1865)1
resolving the question by placing 1

also including with it lead and silver. This opinion confirms a theory

brought 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 silver, isomorphous with the alum of thallium, that of potassium,

,here is less objection to putting in the same group all these met-

cts they are quite dissimilar. ~" "als, although in other respects they are quite d

tioned tend to show that thallium should be cc w establishing J

d lead anc
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5. Bromo-thallic and dodo-thallic acids.—After havino- established the
fact that thallium forms with bromine and iodine the compounds TIBH»,
UP, I have :

ls and fora)

perfectly definite aud crystallizable (Feb. 1864). These com]
isomorphous with one another. Further, the acids Tl CI a and Tl Br* are
capable of combining with several equivalents of ether. Tl I» however
does not so combine under these circumstances; it has not yet been
isolated.— Comptes Rendus, March, 1864.

6. Separation of lead and of bismuth by means of Bromo-thaHates.—
There has been till now no process known by which lead ran be easily
separated from bismuth. The alkaline bn mo-thallates, of which I am

i "be means. In fact, when these salts are pure
and free from chlorids or from bromids in excess, they do not act upon
the salts of lead, while tfa r white 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.

Bi-3 Tl, Br K+4HO ; rhombic tables.

Br3 Tl,Br Am+8HO; crystallized in yellow needles.

Bi-3 Tl, Br Am+4HO, isomorphous with the first.

Having a limpid solution containing a salt of lead, as well as one of the

: lately a marked reaction ; all the bis-

muth is found in the precipitate when a sufficient quantity of the bromo-
tnallate has been employed —«/owr»a/ rfe Pharm. et de Chim., [4],ii, 218.

7. On del. ,
j s metal, as Mr. Gore has observed,

M a solution of the chlo-
nd

> bromid or iodid is subjected to voltaic action. Various explanations
have been given of this peculiarity, and it is not surprising that it has
been attributed to catalysis, or to a peculiar condition of the antimony.
In preparing this metal, I have found that the deposit of detonating anti-
mony is formed only when operating with a compound containing chlo-
rine, bromine or iodine ; and that, moreover, detonating antimony always
contains a sensible proportion of a halogen element. I hence conclude
that detonating antimony is not a metal in a peculiar condition, but that
*t owes its explosive property to the presence of a small quantity of a
impound similar to chlorid of nitrogen. This explanation, which I first

Proposed in 1858, is in no way contrary to facts, for chlorid of nitrogen
so is produced under the influence of the voltaic pile.

*v e may then expect to see formed an explosive phosphorus, arsenic,
0r bismuth, because of the analogies between these elements and nitro-
gen or antimonv.

°xyd of i

Existence of chlorids corresponding to peroxyds.—-In treating per-

nganese with hydi

rresponding to

rochloric acid.
accordance with the equation MnO-2+2CIH=2H04-Mn Cl+Cl (1.)

*ne treatises add that half the chlorine is set free because the com-
pound corresponding to MnO 2

, that is to say the perchlorid MnCI 2
,
does

jot exist; for if so the equation would be MnO* + 2Clfc2HO-f.
nU

(2)» with consequently, no free chlorine,
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perohlorid Mn Gl* can really be obtained,

[n Br2 and MnP. Various processes lead

as possible. On shaking in a tube, well cooled.

with a little ether saturated with i

a !M, . !! < o| \\1 I, li U i ,'h l|rr 1, U m Hi II , < t Mil* r
withC4 H*0. This com]...!.- ; i. ,:,.. in reduced and discolored by
SO 2

, S, Ph, Al, Fe, Zn, PbS. Sl.S \ Arc : it 'tnk.s m,, 5 t,i.„ from the air,

and speedily .giving out the gas C1H. In the pres-

ence of much ether it dissolves, changes color and becomes red, like

To perform the experiment in a pui nOa in powder
is put into a white dish, and ether saturated with chlorhydric gas is

u ir. It is stirred with a glass rod, and immediately the liquid

becomes of a beautiful green color.

In default of ether saturated with C1H, chlorhydric acid in a saturated

aqueous solution may be us. d ; in this , a-e the liquid 1 eeames at first

it turns green when ether is added. It is a very beautiful

'V..I bromobydric and iod the same manner. The
products, howev.-r. are ! table than th btained with MnO 2

. The
^-q" ' ^ I <-t 'iir, niv m,> -(,,, lV i ^il -. At tli - -aine time I as-

hasl.,M_-n denied by (.diielin and oih.-i : ]e when iodo-

hydricgas is made to act upon M-quioxyd of iron and anhydrous ether in

a very cold tube. Its stability is not great.

In France the perehloi ar the name of singulo-

oxyds which Dumas has imposed ur» MnO 2
, PbO2

,

BaO 2
, &c—Annates de Chi [4], v, 161.

9. Combinations of Boron with J

BrH, acts like the oxyd just spoken of; that is, its oxygen separates itself

from the chlorine and bromine so that it forms chlorid or bromid of

boron, which remains in com :de molecule.
Chlorid of boron, Bo CI*.—A solut absolute alco-

hol absorbs with avidity the anhydrous oris C1H, and becomes oily. It

dr. Water decomposes it. producing boracic a< d. chlor-

id. and alcohol. It is not volatile. Although the liquid ap-

pears to be onlv a solution, it has a definite composition, expressed by

th formula 3tfoO«, 3C1H+5(C*H*0). Heated, it emits torrents of

the gas CIH, containing boron ; the thermometer rapidly rises to 85° C.

acid. The volatile part is chloro-boracic ether,

Bo0 3 +o(C*H 50)+9HO.
With boracic acid, anhydrous ether, and dry CIH, analogous results

are obtained, if heat at 100° be employed.

Bromid of boron, Bo Br 3
.—The acid BrH gives verv nearly the same

results. The BukBoBr«+
13(C*H«08)+3HO; or rather BoBr*-|-13(C*H*0)-fl«HO.
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All these ethers are alike in their acrid taste, the white fumes which
they emit, an.! whirl <>, nt m, s me 1 01 u i. a, i i. (1 a,,,

pounds, and finally in their property of coloring dry Unix i i

vJric gas.

These new cninpuun Is , t t wit : ,,1 with C1H
;•,,-;, :,- ' •

equally attacked by it.

10. Acclimatization of the Ostrich.—In my letter of April, 1861, 1 have
spoken of the attempts to acclimatize the Ostrich. The Society of Accli-

D continues to watch and encourage these efforts. They now be-

: ' - ,.-..;
.

•

hopes are founded. We have already seen that these animals can repro-
duce in captivity, but as yet only in the warm regions of Europe, at Flor-
-'»•". Mv~ i ... M ,.;,; ]. (>r j„ Al-i.^s. This year, however, a birth of

...
of acclimati/ [he 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,

After the n i in England, we may hope
also to acclimatize the Cassowary.

11. Acclimatization of Salmon in Australia.—After many unsuccessful
attempts, arising from the eggs of the Salmon being hatched on the

. . . :
•:,•

'.. '
. . , . ' • - '

:
- ! -

lng them in ice. We have already spoken of these attempts. The So-
ciety of Accliu >>'

r, ..m Mr. Ed. Wil^ii, President of
the Society c: i alia), that the young fish

1864 have done wonderfully well, and encourage the belief

and reproduction are assured facts.

12. Vitality of the Salmonidce.—On this occasion, we may recall the

.•vpeiim nt* ri c Mr. M lh-t has undertaken on the circu-

ation in young Salraonidae, such as the European Salmon, Trout, Grey-

Coregonus. The result is very important to prac-
tical pisciculture.

In the earlier state, the vitality of the Salmonidae has as its inferior

limit -2° C, and as the higher +30° C. With trout, and with the
oalmornda; in general, I:

• with the

a . bin re a. tied,
or more freqo be temperature is above -j-15° C. than
when it remains below -flO°C.

1 transportation of embryonic eggs and of young Salmomdae "

The fertilized eggs will bear long journeys,:

quires much less air, or less wal • tljan at a high
1 may be

i temperature a little above zero.

The most favorable temperature for the development of the young Sal-

n»onid* is between 10° and 15° C.
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13. On the origin of terrestrial magnetism.—Under this title I have

pointed out in this Journal in 1854 (xvii, 1 10, xviii, 380, xix, 104,) that

tei ivstrial nr,.!,i ti-m L as ;,., , ih t-i < righi tl an that of the i

earth ; that the sun is a magnet, and also derives its magnetism from us

rol. x.vwiii, p. 420, Nov. 1864.

14. BiBUOOBAPBT.- non to Mexico,

vol. i. Paris, Imperial Press. 1865.—Besides the regulations organizing

!!, decreed Feb. 27th, 1864, this first volume con-

following subjects : On Anthropology, by M. Quatrefages ; on Zoology by

ards ; on Botany by Decaisne ; on Geol

Oh. Deville. There are also memoirs and i ports i\ M< -

wards, Boussingault and Vaillant on different in

jects; and others by Baron Gros, &c, relate to the exploration

monuments in Mexico and Xochicalco ; on the manufacture of Aztec

knives, in obsidian; on the ruins of Yucatan, and finally on different sub-

jects conuected with medicine, metallurgy, meteorology, natural history,

and the agriculture of Mexico.

15. Memoirs on the use of iodine and potassium in treatit

from lead amt s ; by M. Melsexs. Paris, 1 805. in

8vo.—The object of this memoir is to show by experiments, the import-

ance of iodine and potassium in the treatment >
!
' the lipases above

mentioned. led on the power of iodine and po-

-

I
I Mr, U slsei -. .',

. tppear conclu-

sive. He gives also a brief review of ia in the mer-

cury mires of Idria, and in the Wieden hospital at Vienna.

16. Figuier: La Plante.—Botany illustrated, for popular use. One

large vol. in 8vo, with ha* Dga.—A work

ted to the parlor from the fa iryest details

i story are made intelligible to the uninitiated.

17. Victor Meunier ; Science and its followers in 1864. 2 vols. l2mo.

—A critical review of the labors and achievements of men of science,

written with much sprightliness and force. Among the prim
tions treated are—"Aerial navigation, spontaneous generation. Sake dweil-

1 8. Review of Medical Hydrology, both French and foreign, 8th year.—
This review is published every two months at Strasbourg, under the di-

to mineral waters, and also is occupied naturally with hydropathy, etc.

19. Obituary.—Dr. Lereboullet. While bringing this letter to a

close the sad intelligence reaches us of the death of the geoh <_

ique Auguste Lereboullet. He was Dean of the Faculty of S
Strasbourg, and at the same time Pi ess, of Zool-

ogy. He was also Director of the M
, v in that

or to speak . e given him all kinds of recompense

an.i a high rank among men of science. He die,;

1865, at the age of 61. He had been more than 40 years in l

of which he was Dean.
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II. CHEMISTRY AND PHYSICS.

1. On Niobium and its compounds.—Blomstrand, Marignac and

Hermann, ha lately, investigations of the compounds

of niobium ; unfortunately, however, without disposing of the extraor-

dinary difficulties of the subject, and without agreement of results.

Blomstrand's conclusions may be briefly stated as follows: There are

but two tftntfl '• and these form but two

:fivK naimdy. ni-.l l( ],\l»i'
L,,

a r ta acid, Ta0 2 . Hyponiobic,

: hyponiobic chlorid of Rose, Nb2 CI
3 , is a pe-

blyNb,CI ~culiar oxychlorid, probably Nb4
CI

5 3 . The hyponiobic I

Kobell; Rose's niobic acid (at first called pelopic acid) is a mixture of

niobic acid with tantaii. a
'

!, and ileimar n \\ is ri<,dit in asserting that

he had found .jumbite of Bodenmais. The equiv-

alent of niobium is about 40. The native tantalates and niobates may
be included under the general formula 2RO,5R, 2 , and there are vari-

ous mixed or intermediate minerals between the true tantalite of Kimito,

2FeO, 5Ta0
2 , and the true niobite of Greenland 2FeO, 5Nb02 .

Marignac has studied the fluorine compounds of niobium. He arrives

at the conclusion that the hypo-fluoniobates contain three atoms of fluo-

rine and that hyponiobic acid has a higher equivalent than that assigned

by Rose, namely, 266 in place of 243'2. The crystallographic examina-

tion of the hypo-fluoniobates leads to the remarkable result that these

salts are isomorphous with the fluo-stannates and fluo-titanates, so that

HnbF
3 replaces Ti 2 F, and Sn 2F4

. To explain this isomorphism Mar-

ignac assumes that the so-called hypo-fluorid of niobium is an oxy-fluorid

and he exhibits the relations between the oxyfluo-niobates, fluo-titanates,

i - tungstates, by the following formulas in which it must be ob-

served that atoms and not equivalents are used

:

Potassium compounds TiK2F 6 .H2 NbK 2F 5
0,B 2

WK 3F4 2 ,H30.

Copper compounds, ' TiCuF
fl

. 4H 2 TiCu F 5
0,4H 2

WCu F4 2 ,4H 20.

According to this view the so-called hypo-niobic chlorid is an oxy-

chlorid Nb
2 2Cl 3 , and hypo-niobic acid is Nb2 5 , and might better be

termed oxv--

'

, further shows that the formula

Nb
2 2Cl 3 agrees better with Rose's analyses than that given by Rose

himself, Nb2Cl 3 . The author promises a further investigation of the

subject.

Hermann has published a very extensive and elaborate memoir on the

tantalum metals. He admits the existence of three distinct metals,

namely: tantalum, niobium and ilmenium. Tantalic and ilmenic acids

have respectively the formulas Ta2 3
and I1 2 3 ; hyP "™™ ac,°, ,s

represented by the formula Nb2 3 , and niobic acid by NbOa .
lbe

eolumbite of j both ilmenic and hypo-niobic acids;

for Hermann's methods of separating the different acids from each other

we must refer to the original memoir. According to him the t

of ilmenium is 52-37, and that of niobium 5280, a degree of coma-
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dence which does not increase our confidence in his results.—Blomstrand

in Ann. der Ckemie und Pharm., cxxxv, p. 198 ; Marignac in the same,

cxxxv, 49 ; II Br jirakt Chemie, xcv, p. 65. w. g.

2. On methyl-benzyl.—The identity of toluol with metbyl-phenyl,

C* H
3

[ »
was deraonstrated sorae tirae since by FittiS and Tollens, but

these chemists found that xylol was not identical with ethyl-phenyl

2* 3 5 I , though isomeric with it. Fittig and Glinzer have now shown

that xylol is identical with methyl-benzyl, q
14

jj [ , which may be ob-

tained by the action of sodium upon a mixture of bromid of benzyl

C 10H 7
Br, and iodic! of methyl, C 2H 3

I. As thus prepared xylol boils at

139°. Ethyl-benzyl, C
14
H

7 I, prepared in a similar manner boils at

150° C, and appears not to be identical with cumol.

—

Ann. der Chemie

und Pharm., lvii, p. 47. w. o.

3. On the detection of chlorine, bromine, and iodine, by means of the

spectroscope.—A. Mitscherlich has succeeded in applying the spectro-

scope to the detection of extremely mi: rine, bromine

and iodine, and has thus materially extended the use of the ii

iolid substance to be examined is to be

mixed with half its weight of sulphate of ammonia and one-tenth of its

weight of oxyd of copper. The mixture is to be brought into the bulb

of a glass tube which is connected at one end with an apparatus for gen-

erating hydrogen, while the other end near the bulb is open. Hydro-

gen is then to be passed through the tube and kindled, after which the

bulb with the substance is to be heated slowly. The flame is at first

colored by copper, but after the oxyd is reduced the spectrum of the ha-

loid salt of copper makes its appearance as described and figured by the

In this manner without further practice, £ of

jives a spectt

1 per cent of chlorine, £ per cent of bromine, and 1 per cent of iodine

may be detected. As sulphate of ammonia gives

its use is disadvantageous when small quantities c

iodine occur together. In this case it is better to precipitate with a salt

of silver, mix the precipitate with twice its weight of oxyd of copper,

and proceed as before. In this manner we may detect TV per cent of

chlorine, £ per cent of bromine, and £ per cent of iodine in the precipi-

tate. The spectra follow each other in regular order : first that of chlorid,

then that of bromid, and lastly that of iodid of copper ; an effect which

is due to the different degrees of volatility. When very small traces of

bromine and iodine are present with a great excess of a chlorid, a deci-

gramme of nitrate of silver may be added to the solution and the pre-

cipitate after standing a short time examined as above. In this manner

five milligrammes of bromid of sodium were detected in one pound of

-
i Hum, the spectrum of bromid of copper lasting five minutes.

The process again repeated gave' a second spectrum lasting six minutes.

Since TV of a minute is sufficient for the recognition of the spectrum it

follows that one ten-millionth of bromine can be detected by the spectro-

scopic method, and the reaction of iodine is equally delicate. In H
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pounds of sea water the author detected bromine, the spectrum lasting
seven minutes, but the iodine reaction could not be obtained from this

of water. When organic substances are to be tested for bromine
and iodine a tube with two bulbs must be employed. The oxyd of cop-
per is to be placed in the bulb nearest the flame, and the or'.

stance in the other; the products of the distillation of the organic mat-
ter are thus carried over the heated metallic copper, and in thit

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 satisfactory ouanl
by the above mentioned process. In ich states his

,
based upon spectroscopic in is and nearly

all the other metalloids are compound bodies, and promises to describe the
experiments upon which this conclusion is founded.

—

Pogg. Ann., exxv,

4. On silicium-methyl.—Friedel and Crafts have described the pre-

nethvl. By the action of chlorid of

water boiling at 30°-31° C, and burning with a bright flame which gives
off a siliceous smoke. The analyses and vapor density agreed with the
formula Si(€H

3 ) 4 .f It is worthy of d hot of sill-

cium-methyl is 122° C. below that of makes a dif-

ference of about 30° for each €H2 . By the action of wood-spirit upon
silicate of ethyl the authoi «H 143° and
147 C, and having the formula Si€ 6

H 16 4 , which co. responds to a
aiethyl-dimethyl silicate. The action of chlorid of silicium upon puri-
hed and dehy . ,,, rm tl sili« J • of methyl and
hexa-methylic bisilicate. The former is a colorless liquid with an agree-
able ethereal odor, very soluble in water, and burning with evolution of
white vapors. Its formula is Si(€H,),0,. The other silicate is also

boils at 201"-202-5°. It- >,0
7

. The
difference between the boiling-point* of the normafsilicates of methyl
and ethyl i s 44° C, or only li° for a molecule of €H2 . The difference
between the i . . or about 5° for €H2 .

—Bulletin de la Societe Chimique, Mav, 1865, p. 356. w. o.

5. On the organo-metallic radicals.—-The researches of von Oefele upon
Jbe compounds of sulphur with ethyl have already been mentioned in

.

ls Journal. Cahours, without, as it appears, waiting for the comple-
tion of von Oefel.-N, iiuvMiii ition, in- t ik-n up tin' -;;' ; - t and has pre-

interest. By the action of

._ _. -nethyl (C,H 3 ) 2
S2 the author obtained a body

crystall,zing in beautiful octahedral" amber-colored crystals having the

formula S2 j ^
e
2. xyd of silver decomposes this substance and yields

S
2

}

e
2 which is entirely neutral to test paper. Iodid of methyl acts

«oergeticai]y upon sulphid of methyl and yields a white crystalline mass

having the formula S2
i
J

1* 3
. The crystals become brown under the in-

A*- Joint. Sci.-Second Series, Vol. XLI, No. 121.-Ja»., 1866.
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fluence of light, and with oxyd of silver yield S2 -j q
&s

, which possesses

i-methyl sulphurine

id of ethyl-dimethyl

suit burine S 2 , -j Et , may be prepared in a similar manner, and yields

a basic oxyd and crystalline salts. Iodid of methyl unites with tellurid

of methyl to form a crystalline mass which has the formula Te2 j j
3

-

- a basic oxyd. A similar ethyl com-

place of tellurium or sulphur. Sulphid of allyl also combines with iodid of

methyl, yielding the iodid of tri-allyl sulphurine S2 j
(
C 6H 5) 3

, Bromid

of ethylene, C
4
H 4Br2 , unites with sulphid of methyl to form a bromid

(
(C2H 3 ) 4

having the formula C iaH 16Br„S4=S4 \
(C4HJ". This bromid yields

formula S 6
•/ (C4H 3

)'". Iodoform C2HI 3 gives an analogous iodid. It

is easy to see that all the above mentioned compounds belong to the

types S
2X4 , S4X 8 , or S6

X 12 , and that sulphur, selenium and tellurium

bese compounds as tetratomic.

—

Bulletin de la So-

jue, July, 1865, p. 40. "W. G.

6. On some salts of teroxyd of thallium.—Strecker has described sev-

eral interesting salts of the teroxyd of thallium which p»89

marked basic properties. Raw chlorid of thallium crystallizes from a

solution of carbonate of soda in wfc

a small portion remains in solution ai I by iodid of

\

' --
' :• .

- - "
-

" _•'' '

i.ed by organic substances, such as grape, or milk sugar; on

boiling the metal separates as a gray porous mass. When hypo-chlorita
•--'-';

' .: '•::•:.•'
:
, '

:

-" -

of soda, a brown precipitate of terov laally formed

which settles slowly and may be washed by decantation. A
-

dissolves it to a salt w ii0
3
.3S03+

THO; the salt when dried at 220° C. contains only one equivalent of

water. Heat decomposes the sulphate according to the equation

T10 3 , 3S0 3+H0=T10 . S0 3+S0 3-fHO . S0 3+20.

The sulphate combines with the sulphates of soda and potash to form

double salts which have respectively the formulas

T10 3
,3S0 3

+NaO, S0 3
and T10

3,2S0 3+2(KO,S0 3 ).

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 h hible. Boil-
ing water decomposes tin-

, .;,!. Heated
in a glass tube the thallium is reduced and is easily fused to a single
globule.

_

The salt has the formula TM »
. I --Ml .< >.

<'
o 3 +6aq.

f this wit
liiiii and a

wHow preoipita
, . [odid of potassium produces

a tar-oxyd. Strecker suggests that

">ents analogies both with monatomic and triatomic elements
and does not lend support to the theory of the invariability of atomici-
ties.—Ann. der Ckemie und Pkarm., lix, p. 207. w. g.

7. On the synthesis of butyric and capronic ethers.—Frankland and
Duppa have ; Very interesting and

and lodid of methyl or ethyl upon acet . . tin . Frank md and Kolbe
in 1857 proposed to refer iMC bodies to
toe type of carbonic acid, an atom of methyl taking the place of an
""j of hydrogen. In this i

atomic instead of equivalent weights, t

of hydrogen in the atom of methyl be replaced by an atom of methyl

I

c\n
3

^e shall have propionic ether C< ( H . The replacement of a sec-

I

o
[0C 2H 5ond atom of hydrogen and methyl should yield butyric ether

p
|C

]
CH

3

I o '
Whicli wouId als0 be formed by rePlacing one atom of

lO0aH 5

Jydrogfcn in acetic ether by ethyl. The replacement of two atoms of
Oydrogen in acetic ether by two of ethyl should yield capronic ether

l
]

(H , and finally the replacement of three atoms of hydrogen

*>y three of amyl should yield margaric ether C { (
^H, r By th«



with iodid of her from which

the acid may easily be obtained. The reaction L-v whirl,

f (Na
I °] H CH )

is obtained may be expressed by the equation C-{ ( H -f-
2
j

5
f —

I 0C2H 3

f (C 2H 5

C J C ( H -fNal. By the action of iodid of methyl upon disodium-

I
o

l 0C*H6

acetic ether the authors obtained an acid also identical or isoi

puiync aciu, me reaction ueiug u^ r xx -j-z T
- > =v^ ^

u.

10 l
>

I

o
10C2H 5 LOC2

H
5

4-2NaI. The authors leave it for the present undecided whel

having the formula of butyric acid, obtained by different pro*

t only isomeric. By the action of iodid of ethyl upon disodium-

acetic ether the authors obtained an ether isomeric or idenl

capronic ether. Chemists will await with impatience the completion of

ioes, to lead to results of the greatest

theoretical interest.

—

Ann. der Chemie und Pharm., lix, p. 217. w. g.

8. On the heat offriction ; by Prof. Josiah P. Cooke, Jr. (Proc.

of the Amer. Acad, of Arts and Sci., vi, April, 1865).—An a

one of the large turbine wheels employed by the Merrimack
l

; ::\.._ »
;

.- ::.'' -
.

- - "

tion of the modern mechanical theory of heat, and through
ness of Mr. Isaac Hinck!
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 a letter addressed to me, dated December 30th, 1864. The

specimens referred to in the letter I have placed on the table for the

inspection of the Academy.
" In accordance with your request, I herewith send you five pieces of

metal, once portions of one of our turbines. I have placed these pieces

in the box in the same relative position which they occupied when they

made a part of the turbine. To make my statement clear to yon, I

would refer to Plate I, i : Lowell Hy-

draulic Exp- Library. Our

turbines are similar to the Tremont turbines therein shown.
" The turbine of which these pieces were a part is one of 250 H. P->

under a fall of 32 feet, using 75 cub. ft. of water per second. The

wheel is of 58$ inches diameter, with djspth of float of 6 inches, and a

velocity of 144 revolutions per minute. Its position is horizontal, and

at a level of 3 feet below the surface of M mmi k ftil i tl

stage. It is mounted upon a vertical wrought-iron shaft 25 feet long
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and 6 inches diameter at smallest place. This shaft is fitted at its

upper end with a series of disks sh it is supported in

its box, which is again supported by a massive cast-iron frame. This
frame supports the entire weight of the wheel and shaft. The shaft at

its lower end is bored in the line of its axis to a depth of 5£ inches to

function to perform other than that of restraining the shaft from lateral
*" '

"ree to revolve in a box made of three pieces of case-

laced in a cast-iron frame as to allow free plav to the

pieces composing this box is kept up to its place by following-screws

turbine pit. In the Tremont turbine this floor is of wood, and in Plate

I, the steady-pin is marked ' I.'

" The pieces sent are marked Nos. 1 to 5. No. 1 is the portion of

the steady-pin which was nearest the shaft ; No. 2, the other extremity

of the same pin ; Nos. 3, 4, 5, the three pieces of case-hardened iron

forming the box, with portions ,of the steady-pin attached. You will

at once perceive that this steel has been partially fused, and can thus

"The facts are, that on noticing some irregularities of motion on the
1

;el, it was stopped, and the water pumped from the pit

had not done t

no longer preserved their proper relative positions, nor allowed tree

play to the steady-pin. The consequence was, an amount of friction

causing heat sufficient to fuse steel, although the latter was immersed
three feet deep in a raceway ten feet wide, through which was passing

•

"A similar accident happened thrice to our turbines, which are now,

however, safely guarded against such mishaps."

There are two points in connection with these facts to which I wish

especially to call attention. In the first place, the weight of the wheel
did not rest upon

I
on. The three pieces of case-

hardened iron in their displaced position acted simply as a brake upon
the revolving shaft, so that the heat must have resulted wholly from

the destruction of mechanical motion. The immense moving power of

the wheel, instead of being directed wholly into its appropriate channel,

was in part transformed into that mode of atomic motion called heat.

In the second place, the temperature attained was at least the welding-

Point of iron, and this, too, although the heated metal was immersed in

a stream of flowing water. It is undoubtedly true, that the spheroidal

condition of the •
: the low of heat, but still

the loss must have been exceedingly rapid. Now the loss, even at the

highest temperature attained, must have been fully supplied by the heat

generated during the same til
ILtore

'
have bcen

evolved with equal rapidity at the surfaces of friction. No change in

the molecular condition of" the iron, and no abrasion of the metal, is at

all sufficient to account for this continuous, prolonged, and immensely
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rapid evolution of heat, and the facts force upon us the conch

ion of mechanical motion is the one and only effici

Moreov* r, if we admit the generally received principle of i

that motion cannot be annihilated, the conclusion that heat

of motion is equally irresistible. Lastly, i

stated perfectly accord with the well-kr

and Davy ; only since the moving power of the Merrimack turbine is

so much greater than that employed by these distinguished experiment-

alists, the results which I have had the pleasure of exhibiting are more

striking and conclusive- than any which have been previously obtained.

9. On the Magnetic effects of the Aurora. (In a letter to the editors

from Mr. Moses G. Farmer, dated Salem, Mass., Oct. 2, 1865.)—In the

Boston Evening Transcript of Aug. 4th, 1865, was published an ac-

count of some observations made by Mr. Geo. F. Milliken, manager of

the Boston office of the American Telegraph Company lines, upon the

tfects of the aurora.

Mr. Milliken says t'

galv*

I found it to com
of mixed oxygen i

Bitionofflflfcofi „
Let us assume for the unit of strength of current the evolutions c

one cubic centimeter of mixed gases per minute, and let S signif

strength of current measured according to this unit. Let the unit t

an inch in diameter, and made of pure copper, (nearly as 130000 foo'

seconds,) and let R denote units of resistance. Denote units of electrc

motive force by E, then will E = RS. Furthermore, denote units <

electrical energy by E, then will E= RS 2 =ES express the relation

between electrical energy and its corresponding resistance, electromotive

force and strength c

*

ofthisunitofelectrl

orM=-U019E.
The measured resistance of the line from Boston to Spri

eluding 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=515970X('683) 2=
241241 ; and its equivalent mechanic
46.173 foot-lbs. per minute.

This wire is of iron, and is one

inally of the wire known as No. !

|X('148) 2 X5280X12X100=108925 cubic inches,=63'03 c

Therefore the mechanical energy per cubic foot of the wire=

'7-32 foot-lbs. per minute.

If we suppose the auroral energy to be equally active at all

space where its presence was evident, we shall find it to ai
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5280 3 x7-32— 1077489008640 foot-lbs. or more than 32000000, thir-
ty-two millions) of horse-power per cubic mile of space. When we
remember that the effects of this aurora, or magnetic storm, were felt
in England as noticed by Mr. Airy, and probably upon the Atlantic

ch was then being laid, we can, in some degree, ret
mighty energies may be at plav aid. effects be as
harmless as the silvery moonbeams.

II. MINERALOGY AND GEOLOGY.

1. Pachnolite, a new mineral.—In searching for crystallized cryolite,

oocura in drtnea tad
on the lines of cleavage of

j
iliy «b-<'. ; «. <1 or weathered cryolite.

lne mineral is found in two varieties. In one case the crystals rest on
the cryolite, and occur in right-angled parallelopipedons with three im-

ages parallel to the basal and lateral planes of the crystal.
lne other variety occurs in druses formed by the solution and removal of

• These druses are curiously divided by rows of crystals "

each partition being in the line of cleavage of the 1

itrous, transparent and colorless, an

,
Knop has named the new species Pach-

i placed end to end, forming little comb-shaped partitions,

am ^.. lC i 01 each partition being in the line of cleavage of the original
Jryolite. The crystals are lustrous, transparent and colorless, and from
'heir resemblance to hoai
nolue from *rdx*7 , fros t.

Heated gently in the closed tube, the mineral gives off neutral water,
at a higher temperature the water has an acid reaction, heated rapidly
u is decomposed v formation of a white cloud
which condenses on the walls of the tube. It is decomposed by sulphuric
acid with evolution of nuohydric acid. Chemical composition :

from which Knop draws the formula 3(fCa, §Na,) Fl-fAl,Fl 3
+2fi=

*1 51-12, Al 12-29, Na 12-38, Ca 16-14, fi 8.07=100.
,

The crystalline form of pachnolite as determined by Knop and v. Rath
ls trimetric. The crystals occur in simple rhombic prisms sometimes
w'th octahedral planes with pyramidal terminations, and occasionally the
Pyramidal planes have a stair-like form growing smaller towards" the
e°d of the crystal.

—

Annalen der Chemie und Pharmacie, vol. cxxvii,

P- 81. [Dr. G. Hagemann, chemist to the Alkali Works at Natrona,

"is investigations of this species, confirming the observations of Knop as
to its crystalline form and chemical composition. Dr. Hagemann's
analysis gives

:

} ls interesting in this connection to note that cryolite is now imported

|

r°m Greenland by the cargo to Natrona for the purpose of manufactur-
es soda ash, alumina salts and other products mentioned in volume
xx*v, p. 285.] g. J- b.
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2. On Chrysolite with Chromic Iron in Pennsylvania ; by Dr. F. A.

Genth. From a letter to Prof. Dana, dated Philadelphia, Dec. 10, 1865.

—It is about one year ago, since I wrote Prof. Brush of a very interesting

discovery which Prof. Booth made, of a large crystal of chrysolite from

'n,

once great) chrome mine, called Wood's mine, in Lancaster

Co., Pa.

degree, it confirms my views as to the parent rock of the serpentine and

talc of the chrome region. I may add that I have also rece

hornblende and magnetic iron, from i

Delaware Co., Pa., at which locality occur the best crystals of chromic

has been found 7 miles from Georgetown, El Dorado Co., •

which weighs 201 oz., and is valued at $4,000. The mass is now in New
York city.

He also has of an octahedral form, which if per-

fect would measure 2 in- letter to Prof. Dana.
4. On an Asphalt vein in Wood Co., Western Virginia; by J. P.

Lesley. (Proc Amer. Phil. Soc., ix, 183, 1863.)—This vein, situated

about 20 miles (in an air line) south of Park
-

while the strike of the county is S. 35°-40° W. It is a vein of a solid

bitumen-like substance rather than a coal bed. It resembles the glos-

-".:": _''•.'

none consists of layers. In an assay made by Mr. B. S. Lyman of Phila-

in which the amount of hydrocarbon soluble in benzole was

found to be about one-half of the whole, the volatile matter, according

to the mean of two assays was 4711, 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 filled the open fissure.

5. Descriptions of Fossils of the Marshall Group of Michigan, and

its supposed equivalent in other States ; by Prof. A. "Winchell.—Prof.

Winchell's extensive investigation^ among the fossils of the sandstones

lying between the Devonian Black Shale of the int

of the Genesee shale of New York), including the beds calle

verly sandstone in Ohio, and those of the rocks of which hia

Group in lower Michigan consists have led him to surest, if not believe,

that these beds are not equivalents, e

New York, but rather es in western New York

which have been referred to the inferior Carboniferous. His former iden-

tifications of fossils with Chemung species are all abandoned, while an
• r h four of the few species of the conglomerate alluded to

(found only 4 miles north of Panama, Chautauque Co.) is proved. These

31 iparollus Amraon White),

cequimarginalis Winchell, and Allorisma Hannibalensis Shumard. From

the facts, he says, "it doe3 not seem unreasonable to suspect a continuity

between the more western beds and the supposed Carboniferous conglom-

erate " at lea-- monstrated that the Mar-
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shall Group is in stratigrapbical 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, N. Y. ; by Henry A. Green.—(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

where it crosses the road a little south of the village of Mt. Morris. The
spot may also be reached by going to the house of Mr. Sterling Case,

upon whose land it lies, and proceeding along his private road to the

ravine. Though much of the Portage group is destitute, or nearly so,

here is a considerable extent of the shale, at or near the bot-

tom of the rai am. Nearly

everywhere around this place patient labor will be rewarded with suc-

cess, but some particular portions are much richer than others. By
breaking up only a few cubic feet of the shale, I have procured large

laru and Avicula speciosa. I have

also obtains 1. •>-. the Phragmostoma natator, one or

two species of Retzia, Chjmenia complanata, Orthoceras aciculum, Bel-

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.

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

composed of coal.

Along the Cashaqua Creek there are good chances to work, but I have

not had as good success as on Buck Run.
Of localities of the Hamilton group, the following are the most pro-

ductive at present known to me.
The Geneseo localities do not seem to be as well known as some

others, though now the most accessible of all, as they he along or near

the railroad. At the quarry near the depot, fragments of the Phacops
6«/o are qui: - we not common. Here
I obtained the most perfect Caeabocrinus llmius that 1 have seen. Have
also found the same species at York. Of all the specimens I have seen,

save this, only the lower half of the head is perfect, while the upper halt,

showing the arms, has been wanting. A large portion of this specimen

is nearly perfect; it shows the forms and markings of the large plates of

the lower half, and the smaller hexagonal plates of the upper halt, also

the bases of the ten arms, which are arranged in five sets.

About a mile south of Geneseo, the railroad crosses b all tfrook at

• Station. Passing up this c
»• ;tn aDUnd-

ance of fossils raav be obtained ; have found specimens ot shells here
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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 arc not so abundant here as at Moscow, but

the bed is cro ichiopoda and Gasteropoda, with some

Pentremites, Goniatites and Trilobiies.

The richest local ty n ir M - -o\v is be<t reached by going north from

i where the shale is exposed in an abrupt blufi

k, fossils are very abundant am
ilaris, A. rugose

Both above and below t

in fine preservation. Among I

A. zigzag, Phacops hufo, Homalonotus DeKayi, Nucleocrinus i

and aCrinoid ''«'«• % following up, fora short

distance, anothei branch of this stream, from a point one-eighth of a

mile northwest of in; village, th chant teristie fo^-ils of the Moscow

shale may be obtained abundantly.

Intercal ne<i bet a.-, i
v shale, at this place, are

... , , f i.nii ].mu-, from five to thirty feet in diameter, and

from one to six inches in thickness. Th«-y contain fishbones and teeth in

abundance, as well as i
' nisteropoda and Cephalo-

poda, and occasionally Crinoidea.
j

Going north from Moscow about three miles, the road crosses

Creek. A few rods above this point the raviue begins, and along the

'['•>

Phacops hufo and Cacabocrinus glyptus are among the choice things that

;l here.

The York locality is best worked near a saw-mill about one-half mile

nearly west of the village. By breaking up the hard stratum that forms

- "

•

variety of rare Conchifers. At nearly all points about the ra

the r.ck can be worked, it is productive. Also, at various p

the stream, for nearly two miles below the mill, there are goo.

A very rich locality lies on the road from Pavilion to East

and is between one and two miles from the latter place, near the residence

of Mr. Frank Peck. Here are found fine specimens of the Atrypa fim-

briate and A. Ursula, also a Conocardium and the Dalmania
To many of the corals found here are attached roots of the I

species of Aulopora, and quite a number of Bryozoa. On one small bit

of coral I b a tic species. The corals are quite plen-

tiful here, esp. I Favosites.

The Marcellus shale outcrops near Avon and LeRoy. At Littleville, a

mile south of Avon, both the limestone and shale of this group are exposed.

A little farther north, along what is called the Little Coneseus, and a

few rods above the Erie railroad, is another outcrop.

At LeRoy, just below the Main St. bridge, there is a good chance to

work the shale. At each of these points the characteristic fossils of the

Marcellus may be obtained.

The Coruiferous limestone outcrops in numerous places in this region,

but I will indicate only a few of the favorable ones for collecting.

tfford and along the road toward Batavia,this limestone abounds.
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The quarries at LeRoy are in the Corniferous. Going east from the

i .ml,, on the road to i : into the first

left hand road and following it for about three-fourths of a mile, a point

is reached n rboand, From this locality, pro-

:md southeast, there is a range of rich localities. The

corals are mostly silicified, and the rock may be removed by digesting in

chlorhydric acid, leaving them in their original perfection.

Nob.—Man te Hamilton shales are composed of

it. The work proceeds quite rapidly where the shale i> tree from impuri-

ties, but an admixture of lime retards, though it does not altogether stop

it. Also when very cold the potash acts slowly.

1. Chatham Islands; Peat fifty feet deep.—In an article on the

Islands, by II. II. Traveks, in the Proe<

which lies to the south of Petre Bay, is low and slightly undulating,

.' h ... For example, on the tract to the north of the bay

(to the left of ! - »re three

or four conica levation of 600 or 700 feet, and com-

posed of basaltic and doleritic rocks, and some lower hdls near the sea-

coast on the north side of the island. These hills are clothed

from top to bottom. The country to the eastward of the Great Lagoon

is very low, scarcely rising in any part more than 50 feet above the sea-

level. The peninsula to the south of Petre Bay is more hilly
;
the hdls

composed principally of basalts and tufas, and pi

Reef round to Cape Founder, abrupt escarpments to the sea. The sod

is peatv, and is often 50 feet deep. In several pa

peat has been on fire for years, burning at a considerable depth below

the surface, which, when sufficiently undermined, caves in, and is con-

sumed. I have seen the loose ashes arising from these fires upwards ot

30 feet deep. In one place I noticed, in the burning peat, at the depth

of 6 or Y feet from the surface of the ground, the trunks of trees ot a

v that are now to be found on the

islands. I was, I am sorry to say, unable to obtain any specimens in

consequence of the great height of the wall of pea]

- -'..,.,. !;,... .,-.. _ ' -
-

-

-

of grasses and sedges, with patches of fern; but I have little *
large numbers of indigenous herbaceous plants have been d

Partly by the constant firing
d partiv by

the pigs, cat- m all over it. Nearly the whole

country had, in fact, been burnt shortly before mv arrival.

8. Notice of some new Type* °f 0r
i «

" ««, of Illinois; by F. B. Meek and A. H. Worths*. From the Pro-

feelings of the Acad. Nat. S„i. I'h ; , !.. M .r 1., 1
865.—rHe f^,

.

,S

1̂^
described are from Mom'i »»« Vth

. .*?
°f

,

described by Mr. I'ami in

3 the Crustaceans, Beioiur
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the Myriapod, Anthracerpes typus ; the Insect, a Lepidopter, Palcto-

campa anthrax. The specimens are finely preserved. The new genus

Acanthotelson is Tetradecapodan ; that of Palceocai s - > n< n 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 preserved.

9. Remarks on the Genus Taxocrinus (Phillips) McCoy, 1844, and

tionsofanew sj - V. 1>. Yi \. M. Wh s. From the

Proceedings of the Acad. Sci. Philad., Aug. 1865.—The paper shows that

the genus Forbesiocrinus is indeutical essentially with the older genus
" >n of the latter. This paper is to <\\ 1 by

'!•-., containing des riptions of new Paleozoic

e of tin; also by a note

on the genus Gilbertsocrinus of Phillips.

10. A Catalogue of the Palceozic Fossils of North America, by B. F.

Shumard, M.D. 16 pp. 8vo, from the Transactions of the Acad. Sci. of

St. Louis, vol. ii. 1865.—This sheet contains the first pages of a catalogue

which if completed with thoroughness will be of great service to Ameri-

can Paleontology. The author commences with the North American
Echinoderms, gives a long list of works and memoirs on the subject,

occupying 6£ pages, and then <

references. Only two genera ai

by us, viz : Acanthrocrinus and .

11. Geological Survey of Canada; Palaeozoic Fossils, vol. i, 426

pp. 8vo. By E. ['J 1 1 1 [xgs, l.i r.S.—This work consists of descriptions of

446 now species of Lower
and in some instances a I bout 50 others that were

previously published. Sir W. E. Logan, in the preface, says "It has

been prepared from time to time, according as the new forms were dis-

covered, or as more perfect specimens of those already known were pro-

cured. The only systematic arrangement, therefore, that could be

followed, was to group the descriptions together in a series of articles.

The first portion, consisting of twenty-four pages, was issued in Novem-
ber, 1861,—the second, pages - r>

'«"
5'», in -January, 1S6l\— the third.

pages 57 to 168, in June, 1862,—the fourth, pages 169 to 344, in Feb-

ruary, 1865, .mpleting the volume, wi:

herewith, (Oct. 1865). The first three have been noticed in this Journal

under the title of "New Species of L " There are

over 400 good wood en_ , ,,,, Dawson Brothers,

Montreal, and Bailliere, London, New York and Paris.

12. Geological Survey of California. Geology, volume I. Report

of Progress and Synopsis of the Field-work from 1860 to 1864; by

J. D. Whitney, State Geologist. 498 pp. large 8vo, 1865. Published

by authority of the Legislature of C hune of the

Geology of California has just been issued, in the same elegant style with

that of the Paleontology before announced. The work is full of interest

both to the general reader and the scientific geologist. We propose to

notice it at length in another number.
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13. Gold and Silver mines ofMontana Territory.—The amount of gold

. hority, 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 Charles

Darwin. (Not . i. i, . . i in the September number, p. 262.)—
Twiners and Lcuf-climhrrs having been considered, Tendril-bearers

,

which are the hi-

i

>• - style of climbing plants, next demand our atten-

tion. But our analysis of this important part of Mr. Darwin's treatise

must be disproportionably brief.

There are two kinds of movement exhibited by plants, whi

- -,i. 1-t. Autuinatie, nMialiy ei.ntinu d n,.-\ . mmS. net <-t

. extraneous invitation. The gyratory movement

leaflets of Desmodium gyrans is an exalted instance of this. 2d. Move-

which those of the leaves of the Sensitive Plant may be taken as the

type. Twining st- ins, 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-

volve, with bob _ Btfttto? and they are all more

or less sensitive to contact.—usually more so than the petioles of leaf-

ook or clasp

Different tendrils act differently in some

respects, some revol ing 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 homology
of a leaf, or of a stem (or of i

>"

pears to make no difference in its action, on i

«ty 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, <fcc. So, also, the tendrils are commonly

by the revolving < nternodes

t sometimes

takes up tendril-bearing plants by natural families, beginning

twiners, root-climbers, and various combinatioi

We, however, will first consider the tendrils c

flower families, regarding them as typical and

gardens,

Passiflora gracilis a delicate annual species, lately introduced ii

which differs
"

- .. u „g internodes having the power of revolving, is said by

jfalhrwrnto
Hts'tend In

r upon contact was

internodes, when in
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olutions, and the long, delicate,

great, a single light touch on the concave surface <> r tli* tip cai sin- -

considerable curvature. "A loop of soft thread weighing -\\u\ of a

ed most gently on the tip, thrice plainly caused it to curve, as

twice did a bent bit of t. h of a grain;

but this latter weight, when left suspended, did not suffice to cause per-

manent curvature." After touch with a twig, the tip begins to bend in

from 25 to 39 seconds. After coiling into an open helix npcw

lity; bat it'

left in contact, the action continues. We found it a pretty e

last summer, during the warmest days, to bring 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 a

and round it. A curious discrimination in the sensibility of such ten-

drils is mentioned by Mr. Darwin, as follows :

—

"I repeated the experiment made on the Eehinocystis, and placed sev-

eral plants of this Passijlora so close tog. th< r th it th- Mi li il- ">"v >«-"

,-agged over each other; but no curvature ensued. I likewise

repeatedly flirted small drops of water from a brush on roan

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

mv hand was felt far more plainly than that from the loops of thread

{weighing ^nd of a grain) when allowed to fall upon it, and these

gently on them. Hence it is clear, either that the tendrils are habitu-

ated to the touch of other tendrils and to that of drops of rain, "V 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, 1 may add that the light-

est jet from it instantly caused the leaves of a Mimosa to close; whereas

the loop of t
: o < ball MM

gently placed in the glands at the bases of the leaflets of the Mimosa,

caused no action." (p. 90.)

Of Cucurbitaceous tendrils, the most active, after those of Sic,

Mr. Darwin has not observed), are those of Echinocystis lobata. The

internodes and tendrils revolve in about an hour and three quarters, the

former sweeping a circle or ellipse of two or three inches in diameter, the

latter often one of 15 or 16 inches in diameter. Perhaps l"

markable appearance o"
"

which he thus describes

" I repeatedly saw that the revolvi

the greater part of its course at an angle of about 45° (in one case of

only 37°) above the horizon, in one part of its course stiffened and

straightened itself from tip to base, and became nearly or quil

.
°.

. The tendril forms a very acute angle with the extremity "j

the shoot, which projects above the point where the tendril ari-es; and

the stiffening always occurred as the tendril approached and had to pass,
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that is, the projecting ex*
tremity of the shoot. Unless the tendril had the power of thus ai-tinrr,

it would strik the shoot, and be arrested by it.

in this remarkable manner, as if by a process of turgescence, and to rise

comes more rapid ; and as soon as th

g '. ith that

into its previous inclined position so
quickly, that the end of the tendril could bo distinctly seen travelling
like the minute h L'

:

(p. 75.)
:':-•

: revolve. If a full-grown tendril fails to reach

old of any object, it soon ceases to revolve, bends downwards,

in the apex. Indeed it often coils while still out-

:. the tendency to shorten (as we presume) on the

tally brought into action

raneous body, at length operating spontaneously.

d they thus coil up throw themselves of course

:
e helix or spire. One end being free, this is the simple and

iiecessary consequence of the relative shortening of the concave side, suf-

ficiently continued.

-;ht tendril, the relative shortening of one side, (through which
the tip hooks round and fixes itself to the supporting object,) being prop-

agated downwards, th form—with
j to the species—thus pulling the free

portion of the ; nearer to the support, and within

e. Both ends of the tendril being

'

ie spire will be at least double, a coil

intheoppoM: leed it undergoes torsion. So, as ia

i-

'iK whether
simple or double and reversed (as the case may be) are not determined by
™y pe ,

-

'l!esj,j

ubber,

I to shorten while the 'twoVnd* are In d f..,t in the same plane,

t once a pair of reverse coils, or three or fonr such coils, just as

Virginia Creeper, where the ends of the compound tendrils are peculiarly

attached, "the strai ributed to the several attached

Ranches 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

_

away during stormy weather. I have more than once gone on purpose,

<k a Bryony growing in an exposed hedg

ad as the thick or thin

branches were tossed to and fro by th

they not been excessively elastic, would have been instantly torn off and

-rate. But as it was, the Bryony safely rode out

the gale, like a ship with two anchors down and a long range of cable

ahead, to serve as a sprin. * storm."

Moreover. rink up or wither and fall

off, as we observe in the Grapevine, Virginia Creeper, &c, these same

unl hardens, gaining won-

derfully in a . In a Virginia Creeper,"" one single

lateral branchlet of a [dead] tendril, estimated to be at least ten years

tnd supported a weight of exactly two pounds.

I had five disk-bearing branches, 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

Our space will not allow even an abstract of Darwin's account of

able adaptations and curious behavior of variou-

1

the petioles being motionless)

, carrying round an elaborate

flexible grapnel, consisting of its fine subdivisions, from 50 to 100 in

number, which are very sensitive even to a slight touch, bending in a few

and all tipped with minute, double or sometimes single, sharp hooks,

which catcli A may prevent the tendril

from being dragged awa_. ig movement before their

lias time to act, while the still free ones proceed to arrange

themselves, by various qa i nements so as to secure

the most advantageous hold ; then i as to bring

other portions up within reach of the support, un-

knotted and fastened, and finally grow Btrong, bind-

ing the plant firmly to its support.

We cannot omit all mention of Bignonia capreolata, a not uncommon
climber of our Southern States, of which we especially wish to obtain

fresh seeds or young plants, that we may ourselves observe the remarkable

behavior of its tendrils which Mr. Darwin describes. These are said to

turn from the light, as in many other cases ; they will clasp smooth

Boon lose their hold and straighten themselves again. A rough,
-'-.- --..•
crawl into dark boles and crevices, in the manner of roots ; then tbey

develop their hooked extremity,; and, especially when they meet with

any fibrous matter, the hook swells into irregular balls of cellular tissue,

which first adhere to the fibres by a viscid cement, and then grow so as

to envelop them. This tendril can do nothing with a smooth post, fail*
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jk wall, but is well adapted to climb trees i

The Virginia Creeper also turns its tendrils from the light, and, al-

though they will occasionally clasp a slender support, in the manner of its

relative the Grapevine, they uniformly seek dark crevices, or especially

broad flat surfaces, as a wall, a rock, or the trunk of a tree. Having

brought their curved tips into contact with such a surface, these swell and

form, in the course of a few days, the well-known disks or cushions by

which they firmly adhere. Here is a tendril-climber, which emulates a

root-climber, such as Ivy, in the facility with which it ascends smooth

trunks, rocks, or walls.

A very short chapter is devoted to Hook-climbers and Root-climbers.

The stems of the latter are said to " have usually no power of movement,

not even from the light to the dark. But Hoya carmosa, which twines,

also climbs by rootlets spreading over the face of a damp wall ;
and Te-

coma radicans (our
'

to in '& young shoots some

vestiges of the revolving power will whi its twi ing relatives are en-

In a dozen pages of Concluding Remarks, Mr. Darwin gives much in-

teresting matter in the way of deduction and speculation, which it would

be difficult to condense into an abstract.

Plants become climbers, he remarks, in order to reach the light, and

expose a large surface of leaves to its action and that of the free air.

Their advantage is. i
wonderfully little expenditure

of organized matter in comparison with trees, which have to support a

heavy load of branches by a massive trunk. Of the different sorts of

climbers, hook-climbers are the least efficient, at least in temperate coun-

tries, as they climb only in the midst of an entangled mass of vegeta-

tion. Next root-c! M*blj adapted to ascend naked

faces of rock ; but when they climb trees they must keep much in the

shade, and follow the ts can adhere only by long-con-

tinued and close contact with a steady surface. Thirdly, spiral- twiners,

with leaf-climbers , ich agree in their power of spon-

taneously revolving and of grasping objects which they reach, are the

most numerous in 1
!!i '' they can easi

,7
pass from branch to branch, and securely ramble over a wide and sun-ht

surface.

,
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,"

asks: "Why hi

groups been co
advantage couk

tage to a plant*
many or large ._..
one who will look during windv weather at twining plants will

j
"»«»•«;

they are easily blown from their support; not so with tendril-bearer or

leaf-climbers, for they qu '
b« ™?P".$1™ but

*ore efficient kind of movement. In those plants which still twine, but

j aboriginally twining

tendril-bearers? Of what

,„ _ them ? Why did they not remain

^toTplwt'tol^u?w a"UiSiriJem^h shorrSernodes, bearing

i are ill fitted fnr tw1
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at the same time possess tendrils or sensitive petioles, as some species of

Bignonia, Clematis, and Tropceolum, we can readily observe how incom-

parably more securely they grasp an upright stick than do Bin

ers. From possessing the power of movement on contact, a .

be made very long and thin ; so that little organic matter is expended in

their development, and yet a wide circle is swept. Tendril 1

from their first growth, ascend along the outer branches of any neighbor-

ing bush, and thus always keep in the full light; twiners, on the con-

trary, are best fitted to as'cend bare stems, and generally have to start in

the shade

"The object of all climbing plants is to reach

as little expenditure of organic matter as possible; now,

rally-ascending plants the stem is much longerthan is absolutely

sarv : for instance, I measured the stem of a kidney-bean which b:

ctly two feet ii height, and it was three feet in length.

stem of a pea, ascending by i

been but little longer than iving of stem

is really an advantage to climbing plants I infer from observing that those

• vine, but are aided by clasping petioles or tendrils, generally

make more open spires than those made by simple twiners." (p. HO.)

The gradations between one organ and another, and their special en-

dowments, and the great diversity of their moven

length ; and the very large number of natural

these endowments, in some of their members, is indicated ;
and it is

noted that two or three genera alone have those powers in some of the

A best defined natural orders, such as Composite, Rubiacce,

Ferns, &c. ; from which he infers " that the capacity of acquiring

the revolving power, on which most climbers depend, is inherent, though

undeveloped, in almost every plant in the vegetable kingdom." (p. H7-)

Mr. Darwin somewhere throws out the remark that the larger number

and the most perfectly organized climbing plants, as of the scandent ani-

mals, belong to one country, tropical America.

In abruptly closing these extracts and brief commentaries,

add, that the Linnaean Society has issued a separate reprint of this

2. Catalogue of Plants found in Oneida County [New York] and vi-

cinity; by John A. Paine, Jr. From Report of the Regents of the

University of the State of New York, presented March 22, 1865. pp-

140, 8vo. Date at the close, October, 1865.—This full catalogue, upon

which much labor has been expended, embraces in fact the whole central

part of the State of New York. The actual geographical limits are no-

where indicated, and are perhaps indefinite ; but the range appears to ex-

tend east to Schenectady, north to the St. Lawrence and Lake Ontario,

west to the Genesee Ttiver, and south to the tier of counties bordering on

Pennsylvania; and in special instances even overpassing these limits.

Eighty-one native plants (species and varieties) are enumerated at the

elose as being additions to the Flora and later catalogue of the plants of

the State by Dr. Torrey. But a good many of these, and especially of

the twenty-six Carices, are such as depend upon difference of views as to

species some of which have been settled during the many years that
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have passed since the publication of the State Flora, and others are still

in abeyance. Dentaria heterophylla, and Diplopappus amygdalinus,
for instance, would probably be referred to other species. Juniperus Sa-
bma, as the name of the northern prostrate Juniper, although indicat-
ed by Hooker, and referred to by Torrey, has waited for Dr. J. W. Rob-
bins (who should be credited with it) to point out "the determining
characteristic of the species." The real and specially interesting recent
additions to the State Flora are such as these

:

Nympha>a tuberosa, Paine, n. sp., the lai-vr-leuvod and slightly-scented
white Water Lily of the Great Lakes and their tributaries, with the root-
stock bearirg copious lateral tubers, like " artichokes," and with a defect-

Potentilla farad l'aine found on the shore of
Lake Ontario.

Ribes rubrum, which Dr. Vasey is said to have found " on hills north
of Salmon Falls,"—wherever that may be. But the general habitat

:

"swampy woods, low shaded Bftti i, and ravines; ft*
quent," is surely quite wrong!

dago Houghtonii, Gray,—before known only from a single, un-
identified station in northern Michigan, dis

teresting swamp in West Bergen, Genesee
Pyrola secunda, var. pumila : a curious little form, which 1

from Labrador, Lake - ^ and which

\.\V. Const. Mr. Paine discovered
it abundantly in the high cold bogs south of the Mohawk in which the

Polemonium cceruleum,—the habit = p'« Manual, is

confirmed and extended by Mr. B. D. Gilbert.

Najas ma: uvery of which, in Onondaga Lake,

J
as already '

>U rnal. It has since been detected in

Irondequoit Bay of Lake Ontario, by Mr. E. J. Pickett.

Platantkera rotundifolia : a narrow-leaved variety (oblongifolia) of this

^ost rare northern species, was discovered by Mr. Paine along with the
Pyrola above mentioned.

Cypripedium candidum, a western species, found in the Bergen swamp,
Wltl '"' ieations of t \w s;inie fartl er south and east.

Tofieldia glutinosa, and ''«> in the West Bergen
swamp. (Carex argyrantha, Tuckerman, should have been known to
be'ong to the true C. adusta, Boott.)
Some of the above, and other plants detected by Mr. Paine in or near

Oneida County,—the district of our own earliest botanizing,—fill us with
admiration of his activity and sharpsightedness.

lu 'ity-five plants are enumerated as naturalized species not in the

, a ««adid>, M »k w*
,0w, Thyme and the like ; also Reseda Luteola and Periploca Grceca,

*h>ch were recorded long ago; Artemisia biennis, a very rec.-nt mil
from the west ; and Rosa Row, which we doubt;

—the more so as, on turning to its place in the Catalogue (p. 26) wo
nnd it mentioned as if indigenous, and with stations which lead us to

appose that some other has been mistaken for this well-marked species.
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uthor, although

3. Genera Plantarum.. . auet. G. Bentham et J. D. Hooker, Pars II,

1865.—We must now barely announce that tin 1 - <• ^ l pan ot this

standard woi i 1 has come to hand. It a
LeguminosM, Rosacea?, Saxifrayece, with the orders

Haloragece, Rhizophorea, Combretacece, and Myrtacece. The recent ill-

ness of Dr. Hooker having delayed his revision of the Melastomacece for

the press, this second part has been cut short of its

iieh may be expected next summer, will

the Polypetalous Orders and the first volume of a full thousand pages.

4. On Morphology and Teleology, especially in the Limbs of Mamma-
lia, by Burt G. Wilder. (From the Memoirs of the Boston Society

of Natural 11, the author has brought to view more

prominently than has hitherto been done, the

existing between the anterior and posterior regions or poles of the Ver-

tebrate body, both as exhibited in the structure of the bones and muscles

of the limbs, and the more general relations found in the body itself and

the internal organs. Tb »ed by " antero-posterior

-•...
,

;..•. : .

eral way, by Oken, and has more recently been investigated by" Prof.

Wyman am - i^.-ti. i - Mr. Vv iicler

many of the ideas so fully elaborated in the present memoir.

Although a large part of the work is devoted to an elaborate and in-

structive eJtp -
I 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

and suggestive genera !i.:: v pages.

It is interesting to observe that the author finds

no support for the doctrine of serial development of species among ani-

mals, or gradual changes is, structure through genealogical decent.
".'.;•.. :-'.-'-

tally, the most highly organized animal,—in perfection of structure and

harmonious arrangement of parts far surpassing what we observe in

-

ceeds to examine the more general relations existing among the four

great types of animals, t» forming the

In adopting here some views of Prof. Agassiz rather ambiguously and

too briefly expressed ia a verbal communication, 1

tie- author evidently

the "laterality" of Mollusca, and l

.ta, relations

which, if they exist, have never been and wtiA
I

- -\er. Certainly "1*1*

erality." has not been shown to characterize Mollusca, in the paper by

to which he refers, but only bilateral symmetry, which, as

1 Proceedings Boston Soc. Natural History, viii, 279.
" Proc. Bost. Soc. Nat. Hist., viii, 274.
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Mr. Wilder justly remarks, is characteristic of all animals, even Radiata,
as is also cepha/;>

:
>. fl> h f. |,.,„ a ],.„ fu ]Jy enunciated in Lis -vial

articles on cephalization. Mr. Shaler was, moreover, so far misled as to

y mistaken the real axial relations among Brachiopoda upon
were based, as well shown by Mr. E. S. Morse,

1

although the observed ,\ and had been previously
shown by others.

In tlm instance Mr. Shaler considered the valves of Brachiopoda as

1 posterior, while others, as Owen and Hancock and most
and conchologists, regarded them as dorsal and ventral, the

>n being as to which valve was dorsal and which ventral.

lateral symmetry, in Mollusca, it should be more clearly denned than any
one has yet been able to do.

4

The indefinite nature of these terms, as employed by Agassiz, will

!^0C
- Bo9t Soc" Nat - Hist -> ix

- 57 - see also Proceedings Essex Institute, iv, 162.

ral a m
remarks ° f Prof

'.
Agassiz referred to are as follows: » He thought bilate-

of the organs on the si pmmetry ; in Mollusks
«us laterality is on I !, wight of the organs'

. • ...
.

-..
-

.-- '•- ;;..
.

:.-.
w?d by cephaiity the

|
i and its contained organs in the

nervous ganglions are
orraed of two lateral parts, and are connected serially by two nervous threads,
" ,,e the dorsal ve«S4 iiau plane. On the

ality- Bat amU^oIl I than would at"firat

- .

- :..:- i .: -

portance of their dorsal relation to the shell. The organs of respiration do not fa

™e idea of Uteralil while in all Mollusca there is as stn

D above and below as in any A
fo°t in the higher orders is neutral, the branchial usually dorsal (Eolit, Dorit, i

*" ?»>ch o^S/ls in Articulates? buTdo no^show^ny disposition to lateral

« tact, had the a
s

i d by Prof. Agassiz b«en reversed,
irue relations would appear to us to have been better expressed.
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appear from the following remarks: "We find that in the Molluska not

only are the organs arranged upon the two sides of the body, but the

'weight of org nizat n," as Pix-f. Agas- expi sses t, is thrown upon

the sides, which even in common usage we recognize to have supeiior

value over the front and hind ends, or the upper and lower edges; we

examine and figure only the sides, and, except with the Cephalopoda,

their natural position is such as to exhibit prominently one of

Even were these views actually true to nature nothing could be more

superficial than such characters. But in fact we place and examine

ittda of shells in very different positions,—the Brachiopoda

dorsally or ventrally, the Gasteropods sometimes dorsally, sometimts an-

teriorly and posteriorly, sometimes laterally, according to the!?

forms. The natural positions are, also, equally variable, the bivalve

shells themselves more frequently bei i h the anterior

pole downward, but at other times horizontal or oblique with the dorsal

region upward, more rarely, as in Ostrea and Pecten, resting upon the

sides. In Bra ralve appears to be uppermost, accord-

ing to the homologies of Mr. Morse, while in Tunicates the sides are not

more conspicuous than other parts, and the position usually vertical or

oblique. Again ; "We no more thin], ig an insect on

in a bivalve upon its upper or lower edge, which correspond to

the tergal an , This seems to confirm

the idea that the single rtng representing the Articulate unit is composed

of an equal number of segments above and below a horizontal

••hen they exist are tergal and ventral

at least as now understood, and I leave it to others more familiar with

to determine whether this type, whose sharply define

so clearly illustrate the law, has at the same time the unsatisfactory in-

la certain that iu our present state of b

'Ay of the Mollusks is more apparent than either the tergality of

Articulates or the cephality of Vertebrates." The importance of the

cephalic character of Vertebrates no one can doubt, but the existence of

the same principle in the other types in a marked degree, especially

among insects and the higher Mollusca, should prevent the use of this

term to express the Vertebrate type. Even the term "tergality" wooH
be more appropriate for Vertebrates than for any other animals, for here

we find the body consisting of two distinct arches, the dorsal containing

the central nervous system, and the ventral, the organs of nuti

production, thus presenting a contrast between dorsal and ventral

animals. The true explanation of

dity, symmetry or cephality, are most fully exemplified in the

Vertebrate structure, while they exist to greater or less extent among

lower animals, whether Articulates or Mollusks, and only disappear or

are gradually lost sight of in the lower Radiates, owing to the preponder-

ance of the "radiate character.

The principle of anteroposterior symmetry or "longitudinal;

the author more specially considers, seems to be characteristic of Ver-

tebrates, and has not been observed among other animals. AccordiDg

no where <
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to this law, the anterior and posterior poles of the Vertebrate body
n 1 par;> th it u h in . _roii~ and morphoi. _

while the corresponding
parts on opposite sides are both mo" '

-'

titions of each other. To follow
tions of the author would carry us too far, but"some of the conclu-

ided into four regions, the
lead, corresponding to the abdomen and pelvis. The cen-

ter of the 1. - supposed' to be between the thorax
and abdomen, and in embryonic development the cerebrospinal axis
commences in that region, the anterior enlargement or brain being an
" after-growl k without" any posterior equivalent,
but the medulla-old. ngata is tl part corresponding to the posterior en-
largement of the spinal cord, behind the origin of the lumbar nerves.
The opposite ends of the aiimeiitan canal, with the adjacent cavities

from them during embryological development, correspond re-

Thus, some of the corresponding parts are as follows: "In

om above, that is from the vertebral

•.

'he penis or d " There are two

rticula of the alimentary c

:• open forward and the latter backward, and their out-
lets are between the pharynx or mouth and the tongue anteriorly, and
the vaginal opening and "the clitoris posteriorly. "The thyroid gland
ls m relation with t'tie larvnx much as the prostrate gland is with the
neck of the bladder." The heart is considered only a more or less compli-
""'" ,

enlargement and convolution of the great arterial trunk."
u Pa-

to indicate that the testes and the parotid glands are longi-

ter by what is called metastasis." The anterior part cor-

dent illustrations of this law are however drawn from the limbs, the bones
and muscles of which are fully examined from this point of view. The
anterior limbs are shown to be appendages of the basal segment of the
skull, thrown backward by growth in the higher Vertebrates but occupy-
lrig their morphoh- land some young animals. But
nothing short of. a complete reproduction of his account of the structure
of the limbs would do justice to the work, which every one interested in

^e subject should consult. ,
A. *. v.

.
5. Curious Fac-< % Spiden and Scor-

P'ons, a complete < Is, superstitious beliefs, ominous
s,gns connected wi i »n Medicine, Art,
and as Food; and a summary of their remarkable injuries and appear-
ances; by Frank Cowan, 396 pp. 12mo. 1865, Philadelphia, (J. B.

{"ppincott <fe Co.)—This is an interesting book full of the wonders of the

Jsect world. It is unfortunate that fact and fable are not always easily

d*t.nguishable.
6 The Myriapoda of North America, by Horatio C.Wood, Jr., MJ).,

rrof. Botany, Auxiliary Medical Faculty of University of Pennsylvania.
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112 pp. 4to, with 3 plates. Philadelphia, 1866. From the Transactions

of the American Philosophical Society.—The author has here given a

complete treatis . as tar .- fa t* ,, ive been collected, on the North Amer-
ican Myriapods, describing the genera and species in detail, with full

synonymy, and illustrations both by means of wood-cuts and plates. He
closes his memoir with a chapter on the natural arrangement of the

Myriapoda.

U. S. N., from 1853 to 1856, collected by Dr. Wm. !

to the Expc; »ns of some additional "species for the

west coast of North America; by A. E. Verrill. Part II, Alcyonaria,

with two plates.—This paper contains descriptions of 2 new species of

Pennatulidse, 4 of Pavonaridae, 9 of the Gorgonia tribe, and 8 of the

Alcyoniura tribe, besides notices of other species.

V. ASTRONOMY.

1. On the Physical History of Meteorites j
1 by H. C. Sorby, 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-

is not opposed to any with which I am now acquainted. I shall de-

scribe the fact jectiona to this and other theories in a

communication to the Royal Society.

As shown in ray paper in the "Proceedings of the Royal Society,"

(xiii, 333) there is good proof of the material of meteorites having been

to some extent fused, and in the state of minute detached particles. I

had also met with facts which seemed to show that some portions had

condensed from a state of vapor ; and expected that it would be requisite

to adopt a modified nebular hypothesis, but hesitated until I had obtained

of meteorites and their general microscopical structure differ so much from

what is seen in terrestrial volcanic rocks, that it appears to me extremely

improbable that they were ever portions of the moon, or of a planet,

a

or less modified volcanic action. A most car. Ml stu !y of their micro-

scopical structure leads me to conclud its were orig-

ich a high temperature that they were in a state of vapor, like

that in which many now occur in the atmosphere of the sun, as proved

by the black lines in the solar spectrum. On cooling, this vapor con-

densed into a sort of coin mail crystals and minute

drops of melted stony m [e became more or less

and the particles moving with great velocity were often broken by collis-

ion. After < generated by

mutual impact, or that existing in other parts of space through which

they moved, gave rise to a variable amount of metamorphism. In some

1 From a sheet " printed privately"

Journal.



few cases, when the whole i

history has been obliterated ; and i

produced quite s

morphosed or fi

broken up by violent collision, and the fragments again collected togethe"
and solidified. Whilst these changes were taking: place, various metalli<
compounds of iron were so introduced e

ed in free space in the state of vapor, a

viously formed particles of the meteoi

lapse of time, and they
entirely from those which occurred when mixed metallic and stony mate-
rials were metamorphosed, or solidified from a state of igneou-

;
.

.;:;-.-; - ; ; ,
' .':: -

'

of Brit. Assoc, 1 864.) Possibly however some meteoric irons have been
produced in this manner by the occurrence of such a separation. The
hydro-carbons, with which some few meteorites are impregnated, may
have condensed from a state of vapor at a relatively late period.

I therefore conclude provisionally that meteorites are records of the
existence in planetary sp u om more or Jess similar
to those now confined to the immediate neighborhood of the sun, at a

.finitely more remote than that of the occurrence of any of the

in'factT^
'

Broomfield, Sheffield, July, 1865.

2. °» the Mineralogical Structure of Meteorites;
1 by H. C. Sorby,

*.K.S.—For some time past I have endeavored to apply to the study
of meteorites the principles I have made use of in the investigation of

my various papers, and ea
"Mt on the n of crystals (Quart. Journ. Geol. Soc,

ut a
* o1

' xiv
' P" 453)- * therein showed that the presence in crystals

enables us to determine in a very
satisfactory manner under what conditions the crystals were formed,

ion, and a number of experiments must be made which will occupy
much time; yet, not wishing to postpone the pui .:

Purpose now to give a short account of them, to be extended and com-

bed on a subsequent occasion.
3

ln the first place it is important to remark that the olivine of meteor-

ar to those in the olivine

(«M proving that the material was at one time in a state of
gneotis fusion. The olivine also contains "gas-cavities," like those so

apor (Aussun, Parnallee). To see th ;i carefully

Prepared thin section and a magnifying power of several hundreds are

Quired. The vitreous substance found in the cavities is also met with

i lfom the Proceedings of the Roy. Soc, June 16, 1864.

'tkrio-TT
' U'" liteS ! m°re particU,ftrly

Am
- Jour. Sci.-Secosd Series, Vol. XLI, No. 121.-Jan., 1866.
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• such a manner as to show that it is

iue of the material in which they were formed

(Mezo-Madaras, Parnallee). It is of a claret or brownish color, and pos-

sesses the characteristic structure and optical propei

Some isolated portions of meteorites have also a structure very similar to

that of stony lavas, where the shape and mutual relations of tl

Possibly some entire meteorites should be considered to possess this pe-

Stannern, New Concord), but the evidence is by no means

conclusive, and what crystallization has taken place in situ may have

been a secondary result; whilst iu others the constituent particles have

all the characters of brok

rise to a structure remarkably like tha

much, indeed, that I have specimens which, at firs

be mistaken for sections of meteorites. It would therefore ap|

nsolidated

;lassed a segregatu

merits, subsequently col

occurred in some cases when the melted matter had become i

but in others the forms of the particles lead me to conclude I

broken up into detached globules whilst still melted (Mezfi

Parnallee). This seems to have been the origin of some of the round

„

g;3 ass, and the crystals which have been fo

are arranged in groups, radiating from one or more points on tl

surface, in such a manner as to indicate that they were developed after

the fragments had acquired their present spheroidal shape (Aussun, &c).

' -

eretionary globules found

the center; the only case that I know at all analogous beii a

certain oolitic grains in the Kelloways rock at Scarborough, '

undergone a tion. These facts are all quite inde-

pendent of the fused black crust.

as those in volcanic rocks, have yet very characteristic differences in

structure (Sta . describe at greater length on a future

occasion. I will then also give a full account of tl

ture of meteoric iron as c u ious artificial

processes, sh j the latter may be obtain-

ed so as to resemble very closely some varieties of meteoric origin (New-

stead, &c).
There are thus certain peculiarities in physical structur

they differ most characteristically,—facts which I think mu
mind, not only in forming a conclusion as to the origin of n

also in attempting to explain volcanic action in general. The c

of such questions, however, should, I think, be deferred unt"

complete account can be given of all the data on which these c

are founded.



VI. MISCELLANEOUS SCIENTIFIC INTELLIGENCE.

1. On the geological position of oil wells ; by J. P. Lesley.—

I

Proceedings of tl . at page 189, of
"

. Lesley obsei sted from the \

of the Sandy, in eastern Kentucky, co

comes from the base of the Coal Measu be plants of the great

Conglomerate have been converted info

-.:" the False or Lower
«'•

t M^aMii.s." li„. \t ! i n of oil below tl is
'- far down in

tbe Devonian. Mr. Lesley also states the fact that Dr. Newberry has

-

horizon that :i < licago ; and that he
''•

-'

rith the vestiges of cocktail fucoids, coralloids, bivalves and tri-

2. Scientific Exploring party in Russian America, connected with the

Western Union Telegraph Company.—[Through the liberality of the

Northwest A>- utific corps under the

of Mr. Kennicott accomDanies the expediti

i operations from a

ji rection of ft

m Mr. W. H. Dall, of the corps, dated At sea, en route for

-Men Gate, Oct. 11, 1865-] "Our party, which

. Direct. .1: J. T. Itotlm.ck, ;h 1-tanist; myself,

.itnient of marine invertebrate ; 11. M

-
:

Ferdinand Bischoff as general collectors, are employed by the

Company as explorers, &c, and the work which we do for natural history

is entirely outside of this.

But by tie '. in general
-

M
-)t both of whom are much intei sred in science and natural history,

we are able to accomplish a great deal in the scientific way.

Tbis year's In the season

and have paid ere, and our attention has been given

napping out next season's work, and placing men and outfits

^here they would be most useful.

The collections are mostly marine, and have been principally mad- by

:
'

In -y hare » of the north Pacific and Behrmg

tiTive there. v^" -
•

'
'

' ,ve k" v"
- into the hands of Prof. Baird, at the

Smithsonian Inst restriction*.

One iot tt'oo ot the

"gnite, or brown coal beds, it Oiinira W md, an 1 the c« iiection ot such a

8«iea of fossils as will doubtless determine their age.
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Our party has been distributed as follows : Mr. Bischoff, with a good

outfit, was "left at Sitka in Aug. last, a inter and next

spring. Mr. Bannister remains at St. Michaels, Norton Sound, v, litre he

will be joined in the early spring by Messrs. Kennicott and Rotbrock,

now absent in command of exploring parties, and by Mr. Elliott, and

probably by Mr. Bischoff, later in the season. By thus concentrating,

the natural history operations on the lower Youkon around Norton Sound

are likely to prove successful."

3. On Negro Instruments ; by A. Innes.—In your report of the pro-

.. I MWlilM,

'On the Physical and Mental Cham

:

an Negro,' it

is stated that "The Negro, also, had never shown ingenuity enough to

invent letters, symbolic or phonetic." I beg leave to hand you

.(memorial to the oldest inhabitant in the C;,iikj -

roons country, on the west coast of Africa. By the sounds produced on

it, the natives carry on conversation with great ra-

pidity, an la -.1 have one of the instrun

session, which I brought home with me on my laa

Africa in 1860. The sounds are made to produce a perfect an

language, as intelligible to the natives as that uttered by the human
voice, and which I had the means of testing on several occasions. The

instrument is about the Cameroons, and up in the

B the Abo and Budi countries, a part of central Africa not yet

\ -it> . L , ) L - 1 \ - ti _ *
i

-
\ ut f At'iira in 1859, my coming

was generally announced beforehand to the different villages by the

.'' I questioned some of the o"

"

Oct. 14th, 1865.

4. Malta cavern.—The Mnaidva bone-cave, which Dr. Adams discov-

ered in 1863, on the southwest coast of Malta, and which he named after

the Phoenician mines close by, is to be further explored, the Geological

Section having voted 30Z. for the purpose. In 1864, Dr. Ad ai

at it divers til sent a grant enabling him

stalagmite. Here he found sixty to eighty teeth, and numerous fragments

other of larger size, but scarcely equal to the Biua

besides vast quantities of a gigantic rat, land tortoise, and swan—the last

of colossal dimensions. It has been named Cygnus Falconerii, after the

Dr. Falconer. Dr. Adams will con-

tinue his researches during the winter months.

—

Reader, Oct. 28th, 1805.

5. Chicago Observatory.—Mr. T. H. Safford, formerly assistant at the

observatory of Harvard college, has been appointed Director of the ob-

servatory at Chicago.

6. London International Horticultural Exhibition.—Prof. Alphonse de

Candolle of Geneva has accepted the Presidency of the Botanical Con-
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gress to be held in Lon
r. Horticultural j&xm union, ana win aenver an opening

address on the mutual relationship of gardening and botany, and the
practical results wioucht by them. The Congress department has been

the care of Dr. Seemann, to whom all communications re-
lating to it should be addressed.—Header, Dec. 9th, 1865.

I. National Academy of Science.—The next session of the National;
Academy of Sciences will open at Washington on the 24th of January.

8. Origin of lake-depn

Ramsay, in an article by Prof. J. P.Lesley, in volume ix of the" Proceed-

ing! of the An page 190.
9. The Proceedings of the recent nn Isociaiion at

(Sept. 9 to Nov. ! 1 1, and tl \ benseum, 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

tnce that the Institute of Technology,

at Boston by the State of .V lh« direction

•in. B. Rogers, is in full and successful operation. The course

tion as here presented is excellent. The corps of Professors is

one of great scientific strength, it consisting of Wm. B. Rogers, Presi-
dent, besides Professor in Physics and Geology; John D. Runkle,
Professor in V , .:

(
.s; Frank H. Storer,

rial Chemistry ; Charles W. Eliot, in Analytical

and Metallurgy; Wm. P. Atkinson, in the English Language
and Literature; John B. Henck, in Engineering; W. Watson, in

•

: .1 \mes"I>. Hague, in Mining Engineering; F. Bocker, in

milages.
II. Cabinet of Minerals for sale.—Dr. F. A. Genth, of Philadelphia

offers for sale his fine cabinet of rocks and minerals, rich in both foreign
and American specimen!, tl n of fossils.

Dr. J. L. Riddell.—A committee, consisting of Rufus Staples and
James S. Knapp, appointed by the New Orleans Academy of Sciences,
°n the 16th day of October, 1865, for the purpose of drafting some reso-

thatbodyon the death of Prof. J. L.
K"ddell, together with a e »

' [' ' '- the larger

: we here republish.

,

l,R
-

!l »n Leonard Riddell was born in Leyden, Mass., on the 20th

.
,

; tNewOrl. ins on the 7th dayofOcto-
"••'•• 180.5. II, v ,. L ... rnl.lv -! - ' '• ! IV- m an an :

. n* - ot.-h-Iri.,h

• ..
: , ; ,: the yea: 18U7, he was taken by his parents to

feston, Chenango countv, New Yo
nw father's farm. He attended the
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the years 1826 and 1827, and afterwaid ;!-• i!< n---\e r School of Trov,

N. Y.,whereheol,t a in,d thed^.H.ot \.P,. and n! „ .piently of A.M.

botany andge _\ n \ u -
j

e- iiu l i t u ^ t< -

In 1835 hevr> :-].]».»:utoil Aninnct IWe-or ,,f Chemistry, and Prof.

of Botany in the Cincinnati -Medical College, where he r<

degree of M.D.
In 1836 he was appointed Prof, of Chemistry in the Medic

ot L< ui-iana, at New Orlean- : at present the Medical Department of the

University of Louisiana, now under the patron.

chair he retail till his death. In 1838 he

was appointed "Melter and Refiner" in the Branch Mint, an office he

held till 1849.

His con;: are. In 1835

at Cincinnati ' '.. he
]
uMM -d ; ,

d "A Synop-

sis of the Flora of the Western States," including 1800 different species.

the earliest work of any importance specially devoted to the Botany of

the West. Subsequently he published a catalogue of the plants of

LouU-ma empt i-dno; some 2300 species. In the "Western States, in

Louisiana and in Texas, he wms the discoverer of numerous new species

of plains. His name is indelibly impressed on the science in the genua

fcatton of a work on the botany i of the United

States, and leaves a ve » ed Herbarium.

In 1845, he published a "Monograph of the Dollar''' with

b.-tw. n us v. 1 s v Inn ii.d \ lietie- ot

M< xiean dollars and half dollars, both genuine and counterfeit, with the

assays of each.

lu 1836 his thesis on " Miasm and listed in Cin-

oinu i*i, ..i 1 i i •! - 1 in I'.-r, „!.,!! whi. h he ulvn.ated the theory

:.i

of communication in contagious diseases; and in this he was one ot the

earliest to adopt that theory which seems now to be so rapidly gaining

For many years preceding his death, Doctor Riddell had directed

great energy and attention to mici examining

Ise and algae found in the swamp waters in the

vicinity of New Orleans, of many of which he made drawings, u ';

researches in this department of science, as well as botany, are wed

known and appreciated on both sides of the Atlantic. He invented a

Binocular Mi the student in microscopy an advan-

tage never before enjoyed.

As a lecturer on chemistry in the I a, he was re-

ity of style and diction. He enjoyed

esteem of the students, among whom he was extremely popular. Unlike

many men of "ts formed no barrier to a personal

I; aor did fhey prevent him from I

• attention to bnainess

affairs in which he was eminently successful, aud by which he accumu-

lated and left to his family a large and productive property.
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.mViently ;i~ President nearly ail of the timo
from its formation. Among the' varied subjects under discussion, his

on almost anj ?u j i u i us i . Theii ml - aie especially-
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Notice of an Account of Geological Observations in
China, Japan and Mongolia ; by Raphael Pumpelly.

[Read before the National Academj of Sciences, 1 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 Sz'chuen.

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
about the 112th meridian, E. of Greenwich, returning by a route
south of the Great Wall.

In the winter of 1864 and 1865, from Peking across the plateau
of Central Asia, via Kalgan and Urga, and Kiachta in Siberia.
" The almost total absence of previous observations of a geolog-
ical character, through this wide field, the comparatively small
amount of surface seen in the above journeys, and the great dif-

ficulties that a single observer has to contend with, owing to the
jealousy of the inhabitants in the center of China, and the ex-
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rery incomplete idea

The data at my ser-

mely limited number

of those of other foreigners, and the information obtained from

Chinese works on the geography of the empire, chiefly bearing
u~ mineral productions and scattered through an immense

ngeoflil

The chie

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-

phic schists, non-conformably stratified as regards the limestone.

III. Overlying the limestone, there exists in almost every part

of China, a great coal-bearing formation of sandstones, shales,

conglomerates, etc., as a rule in nearly, if not quite, conformable

gards its limestone floor. The fossil pla
"'"

formation in widely separated localities, in 1

province of Chihli and on the Yangtse Kiang in western Hupeh,

are being examined by Dr. J. S. Newberry, who considers them

to be decidedly supra-carboniferous. The absence of Carbonifer-

ous forms and the presence of Cycads closely resembling
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 is a

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 a

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 be represented by lines drawn

parallel to a line running N. 47° E., and coinciding with the mid-

dle course of the Yangtse Kiang and the lower course of the

Amur, with the longer axes of the Gulfs of Penjinsk and of

Pecheh, and with that of the depression occupied by the delta

plain of the Hwang Ho.
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The E.W. system exists in western China in the Min 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 *Si"

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 beeu acting slightly, during the forming of the coal-bearing
beds, but its chief operation was after these had been deposited.
There is a striking analogy between this system and the Appa-

lachians, both having the same trend, and, within certain limits,

contemporaneous origin, and both folding immense areas of coal-
bearing strata, and de4 of their re-

spective continents.
I have taken the libertv of applying to this widely extended

upheaval, the name of the Sinian 1
system.

The E.W. system appears to be younger th.-n the Sini n.

»d the limestone and overlying rocks in the Min 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 Tien than,
VI. 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
techuen, and on the western skirt of the delta plain, as well as
throughout the islands of Japan.

VII. The great plain of north-eastern China is a delta deposit,
Mainly of the Hwang Ho, stretching over nearly eight degrees
oi latitude and yearly increasing in extent. Within the limiis
of this delta the Hwang //ovaries its course every few centuries,
emptying into the sea, alternately to the north and to the south
of the mountainous peninsula of Shantung.

VIII. The great table land that lies between China and Si-
beria is made up, where my route crossed it, of basins of undis-
turbed strata of sandstone, probably younger Tertiary, contain-

ices, beds of gypsum. These basins are separated by
tovv ridges, often of granitic rocks, but more generally, of highly
inclined and folded strata of schists, sandstones and limestones,

L The general trend of these
ndges is betw'een E. and N.E.

-in the south the plateau rises gently, terminating in a precipi-
tous wall facing the S.S.E. Where I travelled along this south-
ern edge, between the 112th and 115th meridians (E. of Green-
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wich), it is formed by an immense development of lava flows,

in places more than 1,500 feet thick. Wherever the rocks un-

derlying this volcanic formation were observed, they were inva-

riably found to be granitic, with metamorpl It 1 efly

gneiss, granulite and hornblendic varieties.

The 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.

Tiiis high escarpment seems to be the Inshan, and the fact

that it is volcanic goes to prove the justness of Humboldt's be-

lief, that the Inshan 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.
By 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 Wm.
This area became the s -ling 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 land of the

Orlos, within the great northern bend of the Hwang Bo, and the

valley system of the San Rang 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 Shan-si and
Shensi. The main outlet seems to have been the present gorge,

by which the Yang Ho traverses the mountains west <

to join the Pei Ho of the delta plain.
The lower Pei Ho ha | 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.

IX. Among the more practical results obtained, I may men-

tion the determination, from personal observation and fin

sources, of a large number of extensive coal-basins, and of locali-

ties producing other useful mineral-, ill d vhieh I have tabu-

lated and represented, so far as is practicable, on a map.
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These are so widely distributed throughout the empire, as to
warrant the belief that China stands second to not even the most
favored countries, as regards the quantity and quality of its coal
and the long list of its other mineral resources.
Such great gifts of nature, combined as they are, with an un-

surpassed variety of favorable circumstances, both climatal and
il, cannot long lie idle; they are the elements of the
n of the present age, and in the natural course of

events, the country possessing them cannot avi.i.l bin- drawn
into the stream of industrial and intellectual progress. They
seem to predetermine a future history for that distant people;

ising the often asserted signs of decay in the
race, I am, and I think every careful observer must be,

rather astonished at the evidences of a most remarkable vitality.

Art. XVII.—The present annual effect of the secular change of
the Magnetic Declination in the Lantern part of the Un
accompanied by a Chart; by Charles A/Schott, Assistant
U. S. Coast Survey.

'•'''
i ' "

. / .

'

-
. . .-...;

1«? a Prececlmg number of this Journal (vol. xxix, May,
I860), I have given a special discussion of the secular variation
to which the magnetic declination in the eastern portion of the

! present communica-
tion will be found some :, since collected, with

isomagnetic curves of the annual change of the decli-
nation. As a first attempt, this chart can claim but very mod-
erate accuracy ; it has been supposed, however, that enough in-

formation had accumulated to attempt its construction.
Ihe curves unite places of equal annual change and by their

distribution furnish us with ready means to refer any observed
magnetic declination (within their limits) taken within the past
oecade, to the present value or to an epoch a few years in ad-
vance. These lines themselves change in the course of time, as
* sufficiently plain from the discussion above referred to, but
l»ey may be taken to answer for about a decade either way from
date, without passing beyond th .- to which
Ujey are subject themselves. The year 1860 may be taken for

-e epoch.
•the curves marked thus: n, m, IV, V, indicate the :

• '

average, to,,, , lvI U r, .. 1 urui th.- \ cars W;0 and 1860.

Theehan- i 6 , - irs sin larh sin ill,

bu t month!, hmed between 1860 and L864,
aQd a verific .. r, 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 +3', lesson the southern

coast, the careful observations at Key West between 1860 and

ely large value +2'*9. Proceeding

; the annual change becomes less, andwestward, on the Gulf coast the annual change becomes less, a

at the Mississippi delta it is but a fraction of a minute. Tne
Coast Survey report of 1861, pp. 252 and 256, contains the mi-

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

St. 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. -f-3'-2 (from the

most recent observations) ; along Lake Ontario +4'; at Toronto

+3'-l (from a table of absolute value published by G. T. King-

ston, director of the observatory) ; at Buffalo +3'6 ; at Dunkirk
+4'-3

; at Lake St. Clair +2'-9. The average value for Penn-
sylvania is about -f-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. +3'*2 ; at Cairo, 111. +2'-0, apparently a relia-

ble value; at Florence, Ala. +2'-3 a very reliable value; the

value +0'-8 for Chicago, 111. 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. At the

city of Mexico the east declination increases about 1' a year,

and at San Bias, Mexico, about 3'; for California, Oregon and

Washington, the value formerly assumed by me (in the Coast

Survey reports for 1856 and 18o9) appears now too small though
we possess as yet no precise information. According to Col.

Ransom's paper (vol. ii, of the Proceedings of the *

Academy of Natural Sciences, 1858-62, San Francisco, 1863) the

urease of easterly declination for the epoch 1855 is be-

tween 2$' and 4', though 7' is said to have been observed in

Alameda Co. I feel inclined to assume no
of 2f along our western coast, 3' may be taken under the forty-

ninth parallel and west of the R< I -her north,

at Sitka, Russian America, the east declination increases about

4'-7 per annum.
It is in contemplation to have special observations made on

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. XVIII— Observations of Tides at Tahiti, made for the U. S.
Coast Survey, under the direction of Captain Joh^ Eodgers,
U. S. N. Communicated by Prof. A. D. Bache, Supi.
U. S. Coast Survey.

The tides at Tahiti have long been known to exhibit the pe-

of the 1

other part of the globe
fully satis-sent this extraordinary feature. No explai

ory has yet been proposed for this phenomi
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 therefore taken by the Superintendent of the
Coast Survey, of the surveying expedition under the command
of Captain John Eodgers, IT. 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 Eodgers, and the tide-gauge left there under the charge
of an intelligent French soldier. The observations began on the
2 ' th of April, 1858, but up to June 2d were so frequently inter-
rupted 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.
On the accompanying diagram the mean local time of each

high-water has been plotted in such a manner that the abscissas

represent the days of the month, the ordinates the hours of tbe
day. An inspection of the diagram will show that during part

*L
" month of June the tide appears to have followed the

g

that there was a high-

« jue month of June the tide apj
eral rule, occurring later every di

_
water successively at all the hours of the twenty-four. In July,
however, the case was quite different. The high-waters occurred
at a later hour on successive days, but only until they had
reached three or four hours, and, in one case, five, after noon or
aiidnight, when they came back abruptly to the neighborhood of
-[A to follow again a similar cycle. This type they preserved to
October 12th, when the observations ceased, only the range and
the abruptness of the return to an earlier hour becoming les-

sened.

It will also be remarked that the midnight tides diverge less

j

rom that hour than the midday tides from noon. The times of

tow-water have, as may be expected, similar relations to 6 A. M.
and6p. M .

'

J F
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Taking the mean of all the observations we find 59 minutes

past noon, and 53 minutes past midnight, for the average lime of

high-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.

With 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 087 ft. The ob-

servations made at the same port, for a few days, by Capt. Sir

Edward Belcher, R. K., 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.

If we examine the variations of the intervals near the time of

the summer -
i id that on the 3d of June or a

little after, when the moon's upper transit comes at noon, the

ean value. Then the

interval increases rapidly every day as the moon's transits come
later, until they come near the middle of the afternoon, when

there is a sudden change of 6b or 8h in the course of 2 or 3 days

during which time, the tides are so small that their times and

intervals cannot be well determined. The high-waters then seem

to pass under the influence of the moon's inferior transits, and

the intervals are reduced to their minimum values, or become

negative. The intervals then increase rapidly again for a con-

siderable pa n - pass again under the

action of, and finally under the control of, the moon's superior

transits. The same law will be observed to prevail throughout

the period of observation, but the inequality rapidly decreases in

amount as we depart from the solstice. Similar observations.:.;
The range of the tides seems to be considerably less near the

solstice, than they are near the equinox.

There seem to have been some notable changes in the mean
level of the ocean in the month of July.

Hopes are entertained of obtaining more observations, and a

supply of paper was forwarded to the U. S. Consul some years

ago, but no answer has ever been received. It has been thought

advisable therefore to publish the results as far as they have

been obtained.
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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, would
be received in a kind spirit, I beg to make the following re-

The prevalence of moisture, although generally is not always
connected directly with a prevalence of forest. For four years
I lived on the range of mountains that stretches along the
northern coast of Venezuela in lat. 10° N., at an elevation of
6,500 feet above the sea, in the midst of a vast forest. The
northern slope of this chain of mountains, from its very crest

(7,000-8,000 ft.) down to the margin of the sea, is covered by
an immense primeval forest, except in a very few insignificant
spots, near some of the seaports, where man has interfered with
it. In this mountainous region, from the middle of April to the
first of January, hardly a day passes without rain. It is a region
enveloped in mist and clouds during most of this time, alter-

nately drizzling, dripping and pouring down, where the tem-
perature rarely ever rises as high as 70° or falls as low as 38°.

It is a true "Fern-region," where tree-ferns may be found from
SO to 40 feet high. It is certainly one of the most rainy, moist
and humid regions outside of the great equatorial rain-belt.
Although the northern or sea-side of th:'

i from the very crest down
which is constantly exposed to southern or southeastern windsj
driving the clouds and mist against it and up along its surface
away over the crest. In some localities of the windward side
forests alternate with savannahs, but in other localities on the
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 fire.

fire I consider by far the most powerful and the principal
agency that gave prairies and savannahs their existence, extend-
ing them in the course of time and still busy in extending them.
In the prairies of Illinois, Missouri and Texas as well as on the
great plains between Missouri and the Eocky 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,

1 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.

"On the 5th of January I made a botanical excursion to one of the

colony. Thei tion, may be about 7,800

feet above the level of the sea, and is a kind of central point or knot,

from which several rivers, ' -"V in -

This mountain is covered bv a .1 -i se forest, wi 1; the exc 'j'tion of a level

spnt of about halt i in n !• uth and a quarter of a mile in width,

which forms a kind of i

: ugly covered by a thin

coat of short • plants. * * *

In this excursion I had also an opportunity to form some idea of the

vast extent of destruction which was carried into the moun*

-ya inciter match and a thoughtless boy. Over whole

tracts of this
|

ees lie dead, one over the otl

uprooted by a whirlwind, searcelv showing any marks of fire on their

trunks. I "was -n i k m >n t. in - i h tli " < "
uill(U

fire can destrov these d. <u- and humid, forests, which, by their shade

I

1 - n •
i <. wi i I m ..ist i m. -ph i • i I

f h >y caus the vapors of

'

,gnin. months n the year. In these high

' t >»* thy temperature is so low and
'M& matter

which is gathered on the ground between the trees is decomposed very

incompletely and very slowly.' It formi

hwer of sponge filled with water, feeds and sup-

Inver becomes sometimes dry enough to burn, when kindled, with but

little flame, and more like tinder, spreading in all directions.

I" this wav the tire extends until met by a river or a road, or some

- ; .

- ,'- :

:
..::

'
•

•
- - -

;

' '

'
.

stiog on hard rock*.
r

lhe roots of

1'"' trees, therefore, do not go down very deep, but extend more in a hor-

ely and fall, one over the other, in all

directions. ng nprooted.

a few yeai , ,
, ything else. The fertile mould that

may perhaps by B i e fa by and by carried down

The region, no longer shaded by

k'" '"-*. l,, (,,m<s,l.v.
'

SubMM.uent conflagrations of adjacent savan-

tire to procure a new growtfl H

places.
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On the road from the colony to Caracas we pass through a region in
which this process is going on

; the reeds giving gradually way'to the
smaller grasses II theg
of the wax palm tell plainly enough that there existed not !

dense and humid forest.

but humid forests. Here they sta

Most of them have died already, but m n,v ! n-r y t ii

ti'-n. until their la*t _• -en leaf has turned 1

like tall and slender pillars, the mournful remnants of a o
forest."

The contrast with regard to forests in the above mentioned
two mountain slopes (the northern and southern) is easily ac-

counted for. The strong and ever restless southern and south-
eastern breezes sweep only the southern side of the mountains
in their course up to the crest. Leaving the latter, they go on
horizontally through the aerial ocean and never touch I

of the northern slope, where cairns prevail. The fire being
fanned by the southern current, ascends the windward side of
the mountain, but on reaching the crest is abandoned by the
breeze

;
it can make no further progress and dies out.

I may also remark, that no instance ever came to mv knowl-
edge in which a high prairie (savannah) 01

was encroached on by the extension of. a forest, no matter how
humid the region may have been. But as long as the loose
mould in a partially burnt forest has not been destroyed by fire

or swept down by rain, so long is there a chance for the recov-
ery of that , veecls are in

the neighborhood, and further attacks of fire excluded.
Although the prevalence of moisture and forest, and that of

dryness and prairie generally go together, we are not warranted
to conclude that a prairie is the effect of dryness alone, for it can
be shown in many instances that dryness of a region is the effect

the surface of the earth, thereby
raising heated columns of air, disperses clouds and fogs, as mny
often be seen at Colonia Tovar with clouds moving across the

inch lies between two nearly parallel moun-
timbered. The clouds as they come moving

on from the southern range vanish as soon as thev reach the
cleared and cultivated area, and form again by condensation on
drawing near the opposite or northern range.
New-made land offers a good chance foAhe establishment of

a forest. If we believe in geology we cannot but admit that, at

one time or other, far back in the history of our planet, either

anterior to, or cotemporaneous with, the great Carboniferous
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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the continent
is for the exist-

ence of a vast continuous forest all over the land are given, and
we are entitled to infer that at that period one immense mass of
forest spread not only over all the land above water, but also
through swamps and other shallow overflowed places. All the
grassy plains, prairies and high savannahs must have originated
since. Suppose the climate to have changed gradually in later
periods, the ground elevated in some places, clouds d
and the atmosphere become drier. In this case a majority of
the trees will, no doubt, die off gradually ; but as long as the
ground underneath is shaded, and covered by vegetable mould
of a loose texture, resulting from the accumulation of decayed
leaves, tree-seeds will germinate, new varieties and new species,
better adapted to the new order of things, will in their struggle
for existence make their appearance, and still there will be a for-
est although in a different garment.

Grass cannot well succeed in dense shady forests. In the ex-
tensive prairies of western Texas I have seen isolated clumps of
timber like little oases in a desert, some not more than 200 feet
in diameter, effectually resisting not only the encroaching attacks
of the prairie-grass, but even those of the prairie-fires, and this
m a pretty dry region subject to long continued droughts. Their
margins are so dense with underbrush that in most cases not even
a large sized dog could penetrate them.

Let the climate of a mountain region have only drought of

savannahs. In a drier clirr
,

forest into prairie bv the agency of fire can be accomplished
much faster

*

On the other, hand in regions perpetually moist and wet the
wrests are safe enough urnents from prairies,

because fire can do no mischief here. But also in comparatively
the intrusion of prai-

ses, if the trees stand on a deep fertile soil, where their roots
ttay go down deep and support the tree from falling, and where
tne trees have a tendency to sprout from their roots ; for it

would take manv repeated" firings of the undergrowth to lay that
ground open to the baking influence of the sun.

. Again, at Santa Fe, New Mexico, the atmosphere is so exceed-
lngly drv tl ,n of the sides of a deep, narrow

valley, through which a creek flows, I have never seen

fw- The dry," gravelly soil is for the greater part covered with
wrests of Coniferse, not only on the higher mountains, but also
on the low hills. The sterile soil is so dry during summer and
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,
that the thin grass, although sprouting and growing

ng spring, has no power of spreading. In winter the ground
"- covered with a considerable layer of snow.

sloping land, elevated ridges, mountains, etc., the
- changed into prairies or savannahs more readily

is generally <

forest can be
tllJin in oth degree of humidity,
easily accounted for. The thin layer of soil in such localities

rests mostly on layers of rocks ; the tap-roots of trees cannot
penetrate to any considerable depth, and the tree is rather
loosely fixed to the ground. Fire can easily undermine it, so
that it may be prostrated not only by moderate breezes, but
by its own weight. When fallen, its shade no longer protects
the binding rootlets of thousands of cryptogamic and other
plants delighting in shade; they wither 'and die. The fertile

layer of mould is now open to the attacks of sun and rain. By
degrees it is washed down the declivities, leaving the more tena-

•ui which reeds and grass spread and with
their creeping roots form a dense matting in which no tree-seeds
can germinate.

All the moist and forest-covered places and valleys on the
lower parts of Tahiti and elsewh,-/-. .-ii-d as exceptions, are
those by which, on account of their moist surface, the progress
of fire that once destroyed the forests on the drier slopes and
convex localities, was arrested.

Art. XX.—A new method of Meteorological c„...„„
illustrative Tables;

1 by Pliny Earle Chase, M.A., S.P.A.S.

[Concluded from p. 95.]

In the regions of variable winds, it can hardly be supposed
that the correspondence between changes of wind and of declin-
ation should be so marked as in the torrid zone. I find, how-
ever, upon tabulating about two thousand of the Toronto Ob-

'-
-. 1 :

• : :

;•'• -, • ;
- .......

to those in the St. Helena Table; but they are, comparatively,
ther form of comparison has given results

which are more satisfactory to my own mind.*
1 From the Proceedings of :!

| s ; t , 161-166-
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According to my several hypotheses, the magnetic impulses
re transmitted with a velocity analogous to that of light, and
ie position of the needle at any moment is dependent upon the
ombined action of local and cosmical forces, the former produc-

ual agitations of short period, and the latter largely
ating in the daily means. On the other hand, the

barometric and other atmospheric changes, in consequence of
greater inertia, are more obedient to cumulative influences that

nited local origin, and less affected by sudden violent
inces. It seems reasonable, therefore, to suppose that

'tions 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 obscured
in consequence of this difference, any lingering evidences of
inter-dependence that we may find may be eutitled to great
weight.

Taking Toronto as a typical station of average, and St. Helena
as one of minimum ac Usturbance, I first de-
duced from three years h place (1843, '44, '45

mi °-nt°
'

1843
'

'45
'

'46 at St Helena
i
tne observations of

1844 being comparatively incomplete), the average duration of

Jne fluctuations of each element. I found the following mean
lengths of an oscillation, measuring from the maximum of one
wave to the maximum of the succeeding wave (B representing
™c barometer; T, thermometer; H, horizontal force; V, verti-
cal force

; D, declination).

1——_ !
B.

1 T. 1 H. I

|

pronto,
. .

, 3 -9S day^T 3-93 days. 4-54 daysT teVls^l
The mean wave-periods, taking the dural

variations above and below the monthly m<
ion of the alternate

3ans, were as follows

:

It— 1

R
1

T-
1

H'
1

V. D. 1

tena;l^ d^|Kr^' i' :u
d

:-

ys

!

standard of comparison, I obtained the data for Tables I and II.

-the columns headed C contain the number of observations that
present a correspondence (excess in one element accompanying
excess in the other, and vice versa), and those headed O give the
number of instances in which there was an opposition of signs

°«weeQ the daily means indicated by the heading of each double
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Table I

e,Gr

Jan.

Feb.

B. £ T.

C. 0.

5 2-2

CO.

20

U & H
C. 0. C. 0.

2 22

M. A- V

C.

14 8

T. <fe V.j B. & D T.4D.
C. 0.

INiH "jH ~H'tH

March.

April. flfii-ji

10 lb

:Btifi

lT~13

T2~~l5

May.

June.

7 21

5 22 10 r

f-!i
tiff1 if

July.

Oct

Not.

4-1

;

|:
!;

n
-

liw
10 17 10 17

8 22

9 18 T~"Smi
8 18

8 18

18 9

i| 22 ;•

22 4

f j

2 03 !:;

l

!

6 20 15 11

Dec,

i s 16 ;J t 25 \l \l

1844.'

1845.

Total,
">-

-.- \r- - ; -:

66 245 178 132

41 201 167 140

128 181

53S 394w ... 4S7 o4S 337 H.
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Correlations of Temperature, Gravity, and Magnetism, in the Daily
Means at St. Helena.

Jan.

B. i- T

8 1'"

n. i-H.
<:. o.

T. <fe H. B. <fe V
C. 0. C.

T.4T.RAD
C. 0.

|
C. 0.

T.«fcD.

C. 0.

11 16 13 U 11 16

»*
;;; 14

s

3 If

12 1'-

20 T

l i i_is| Ijfi
17 10

March.

10 IT

April.

May.

4 21

July.

Sept.

Oct.

Nov.

y IT

4-1
!o " 6 "I li it 1 i it il

17 10

20 T

IT '.• H irlilii

t'i Til fri 4-ji 7 Faflfl
Dec.

__1846.'

18 8

:- IT:-.

'MM iiliJl
if!

Tabulating similarly the magnetic observations for one or two
days prior and subsequent to the several thermometric and bar-

ometric fluctuations, I find indications of a continued action,

which is paralleled by the ocean swell that remains after the sub-

sidence of the winds by which the waves were originally excited.

A*. Joub. Sci.-Secowd Series, Vol. XLI, No. 122,-Mabch, 1866.
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In order to ascertain whether the correspondence, which ii

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 I thought
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 which
are summarily detailed in Table III.

Table III.

i B. <fe T. H. & V., B. & II

C. 0. C. 0. (. o.

!.-i v, •:.>. :-.: 242 203 18S212 232

T. <t II

C. 0.

227 2: .

B. & V.} T. <fc V.i B. & D.j T. & D.

C. 0. C. 0. C. 0. C. 0_

155 125 120 172

TfltlaT

lys -27 125 17t

587 662J389 564 722 583|716 510 4
: 1 !>1 2

1 "

This triple comparison exhibits, in a very conclusive and sat-

manner, a connection between temperature, gravity,

and magnetic force, which, taken in conjunction with my pre-

Muced evidences of rotation-tides, appears sufficient to

adequately explain all of the well-established normal meteoro-
logical fluctuations, and to give a clearer insight into the true

! of the various partial relations which have
been previously i

ng, especially if -

i adopt the common
ealh •mg. :

t exclusively, to thermal disturbances, to observe that the

magnetic force is more directly and powerfully affected by varia-

tions of temperature than the barometric pressure; and that

at St. Helena the relation of the barometric to the therino-

metric movements is less marked than those of either the hori-

zontal or vertical force to the fluctuations of gravitv and of tem-

perature. The relative preponderance of the rotation tide over

the temperature tide at St. Helena (as shown by the barometer),

is an additional evidence of the eligibility of that station for ob-

serving the correspondence between the fluctuations of magnetic

force and the disturbances of gravitation.
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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 reqin
disturbed "line of force " in one portion of the globe should be
counterbalanced by an opposite line in another portion.
The analogies that have been pointed out by Sir David Brews-

ter and Sir John Herschel between the curves of terrestrial mag-
netism and those of the polarization of skylight, are a natural
consequence of the mec i we have been consid-
ering. The special maximum which Herschel finds it so difficult

to account for (Meteorology, p. 230) may be explained by the
centripetal reaction against the centrifugal thermal and other
solar disturbances, which is a maximum at 90° from the sun.

Art. XXL—On Cephalization; No. IV: Explanations drawn out

by the Statements of an Objector; by James D. Dana. 1

In a paper published in the third volume of the Proceeding!
of the Entomological Society of Philadelphia, Mr.B. D. Walsh
discusses the subject of the classification of Insects as based on
the principle of cephal s, not my views, but his

own misconceptions of them. 3 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 propounded
oy him [Mr. Dana] in Crustacea, cephalization consists in « the

transfer of the anterior members of the thorax to the cephalic
series' (Sill. Jour., vol. xxxv, p. 6Q), or in other words in legs being
converted into head-organs."

la the first pla
was "originally propounds
memoir published in 1852

3

in the Keport on Crustacea, and :

1856 in this Journal, and refers to no paper earlier than that of

what neither tha

I have

paper, nor any other tl

where said that cephali;

,«xvii, io, Jan. IS. t l March. 1864.

h by B. D.Walsh '

3oc, iii, 207. The 1

*ew England School -ed are Prof. Agas:

">a; and. incidentally, A. S. Packard, Jr., some passages of a paper
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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 methods.

I have argued that since animals have a head as their grand

characteristic feature, and a cephalic nervous mass as the funda-

mental element of the head and the prime center of force in the

organism, exaltation and concentration anteriorly of the life-

forces mark a high grade of cephalization ; and relaxation or

decentralization, and an enfeebling of the same, with a conse-

quent spreading posteriorly or away from the cephalic extremity,

indicate a low grade of cephalization. I have also said that

these conditions of the life-forces of the individual, that is, of the

organizing and working forces, should necessarily be apparent,

and are in fact apparent, in the structure of the organism, the re-

sultant of the forces. 1 have shown that concentration a

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

structure of the head,—in the form and condition of the organs of

the senses—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.

The laws of cephalization act conjointly with another princi-

ple in animal life :—that of the oppositeness subsisting between tlie

cephalic or anterior and the posterior extremities of the anii

ture, which is a kind of antero-posterior or fore-and-aft polarity.

This oppositeness or polarity is up-and-down in the plant, and

fore-and-aft in the animal. The fore-and-aft becomes si

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 i

'

planations from an article written for a popular magazine, even

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 amongf

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 r]i its members,

to the uses or purposes of the head. Cephalization is, then, simply dom-

ination of the head—cephalic domination—in an animal, as manifested m

the structure ; and any degree of it depends on the grade of power of the
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more and more of the anterior part of the body, or of its members,

renders service to the head ; with inf-r'o r. |. -s and less.

(2.) With superior cepl re of the head,orof the an-

terior portion of the body, becomes more and more compacted, perfected,

and condensed or abbreviated : with inferior, the same portion becomes

more and more lax n its parts ,r loosely put together, and imperfect in

the parts or members themselves ; and, at the same time, the whole is

more and more elongated, and spaced out or enlarged.

(3.) With superior cephalization, the posterior portion of

becomes more and more compacted, or firmly put together and

ted; th a is, as concentration goes on unUriorhj. there i-

grade ; for great length, or size, or

is actually a mark of inferior grade, other things,

being equal.

(4.) With inferior cephalization, there is not only a less and less con-

and behind, but, in its lower stages. 'he structure

extends to an absence of

often, also, to
il],il ,iili

system of lit, ...id, anj in this ease 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. A
bkm, for example, exhibits to the eye the high degree of cephal-

ization of its structure by its strength anteriorly, or that of its

head and fore-limbs, and the correlate form and structure of these

and other parts of the body ; and ts its low de-

gree by its degraded head and senses, its feeble limbs partly

obsolete, and the immense size and strength of the tail ;
and this

is so obvious, that the muscular or motorial force of the two

might be sufficiently well represented by the annexed figures:

%ure 1 corresponding to that of the Lion, i.

and 2, to that of the Eight Whale, A being ^ ^^
the anterior or cephalic extremity and P A U ^)r
the posterior or caudal extremity. The V____—

--""^

%ures give a faint idea of what is meant
hy cephalization and decephalization. If the

sensorial forces of the Lion were taken

^to consideration, the contrast between
the two would be still greater, c is the

position of the prime systemic center ; its remoteness from the

front margin in the Eight Whale, (figure 2) is one of the marks
of the extreme decephalization of the structure. (Seeoi I

zation, No. Ill ) The arrangement of the muscular force in dif-

ferent Herbivores might be represented by figures intermediate

between 1 and 2.
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The following figures serve in a similar rud
the condition of the force in the three subdn
Crustaceans; figure 3, in the Crab, which has
part so large in the lobster) almost wanting
and very feeble, and the systeu

'

very close to the front margin :

Shrimp which has the body
[

fore and behind, but especially in the latter

direction, the posterior portion or abdomen
being of great size and powerful as an organ
of motion

; fig. 5, in certain species of the
Squilla group, in which the cephi

is weak, its appendages feeble, the abdo-
men 2 or 3 times as long as the anterior

part of the body and relatively to the ceph-
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

the world has now attained to. But the necessity of profound

study, when knowledge below the surface is sought for, is not

peculiar to this department of nature.

I 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.

2. Our objector says that this character of cej

" really appears to be of high systematic value in Crustacea"

;

but, as the neuration of the wings is a good characteristic in one

group of Insects and not in an another, so it is not necessarily

good in other animals.

. of the principle of cephalization, the origin

i characteristics, with the single superficial one from
the neuraiio . accordance with the misquotation

making cephalization to consist in a transfer of members, &c
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 m
footless Worms as in Crustaceans ; or in Crustaceans as in In-

:n
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:

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 exai :mgement. For Cole-
optera have the front wings entirely elytriform, Hemiptera
(Heteroptera) only about one-half elytriform, and Orthoptera
scarcely or but slightly elytriform. Those groups, therefore,

according to Dana's own principle ought to stand, 1, Orthoptera,

2, Hemiptera, 3, Coleoptera, instead of the reverse."

Thus, Mr. Walsh sets up his man of straw, and combats it

with great success.

"Dana's own principle," above announced and demolished, is

not to be found in any of Dana's own writings. The fact of the

fore-wings being coriaceous wholly, in part, or not at all, has no
bearing whatever on the question ; this is a mere external ohar-

«] v.
'

ie, tik( i tostof the characteristics

appealed to tists. I expressly state that the

true distinction depends on the posterior wings being the main
flying-wings

; I say, further, that the fore-wings may be used for

; wings are the more powerful,
the insects are myasthenic, and have the characteristic of the

inferior or Coleopteroid division.

;
The segment of the body bearing the stronger flying organs

M these myasthenic species (Coleoptera, Hemiptera, Orthoptera)
!S one poster t r i > tin 1 sntne m the higher prosthenic s[xvie3

(Hymenopters, &c.) ; and the fact that the force is consequently,
more posterior among the body segments, and among the nervous

3, is hence one of direct observation, and not a hypo-

inference. The terms prosthenic and myasthenic bear
the profounder meaning of cephalization in their composition.

There being two sthenic characters of acknowledged value
based on the limbs, one on the wings, and the other on the legs,

it is asked, why the former should be made to have the prece-

dence in classification. Simply because they have the prece-

dence in fact. The species of the grand division of Coleopters

-hoid myasthenic as regm »> the pos-

terior wings are the onlv flying wings or, at least, the stronger,

m all the species ; and this is true also, of the Hemipters and

Orthopters
: while they are

|
eg9; for under these groups »««.».

delude among the species both those that are prodhme and these

that are myasthenic as regards the legs. The latter distinction is,

therefore, as a matter of fact, of limited importance
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'ith the former. But this point is suffi-

ntly illustrated in my article on the classification of Insects

and requires no additional explanation here.

4. Our objector says that the position of the wings in the Dip-

ters is half a segment nearer the head than that of the anterior

pair in the Hymenopters, and that therefore the Dipters ought to

stand first in the system. But he errs from failing to note that the

ot pertam to a more anterior segment, or

r of force), than the fore-wings in Hymen-
opters, but, on the contrary, to the very same ; whence, there is

3 ganglion (center of force), than the fore-\

parallelism between this difference and that separating the

Hymenopters and Coleopters. The difference of position alluded

to has, consequently, little or no dynamical value, and little or

no weight in a classification based on cephalization.

5. Our objector applies his mistaken definition of cephaliza-

tion further, and argues as follows

:

1 signification

nd that there are certain families and genera, e. g.

in Orthoptera Mantidce, in Neuroptera Mantispa, in Heteroptera Myo-

docha, Phymata, Macrocephalus, Syriis, Reduviidce and Nepidce, 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 legs but as

arms to catch their prey with. In other species, e. g. the dipterous Calo-

bata antenncepes 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

bers of the thorax are transferred to the cephalic series;" and if, as Prof.

Dana maintains, the cephalization of the aiiteiinr pair <>f limbs in Man,

or in other words the conversion of urns, "places

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 uni-

versally applicable, all the above-mentioned families and genera of In-

sects ought to be placed in a group by themselves."

The prehensile or raptorial modification of the anterior

limbs and the transfer of members to the cephalic series are

here mixed up, although both characteristics are the subject of

extended explanations in my paper; and hence our objector's

remarkable result.

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 of

the fourteen feet in the former being mouth-organs in the lat-
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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.

The third case is that from Quadrupeds to Man, the two an-
terior feet in the former being in man taken completely out of
the locomotive series and given up to the cephalic series, to
which series, moreover, they structurally belong.

Now there are numerous Tetradecapods with prehensile fore-

legs, but they are 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
the prehensile fore-feet of a squirrel. There are Decapods with
prehensile fore-legs, which are none the less Decapods; and
there are also inferior macrural species (certain shrimp-like
kinds) which have the four outer mouth-organs foot-like in size

and function, so that they have as many feet as the Tetradeca-
pods; and yet they are Decapods in type of structure, and show

prehensile, but <

the sole 1

The 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
a by himself a separate Order among Mammals, and

this, in our view, not seriously. All must admit, whatever his

views of the question, that this ennobling of the fore-limbs is

one mark of that preeminence of cephalization which belongs

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

?*ade the superior one, only absurdities are reached. Our ob-

jector affords examples of this kind of error. Observing that

narrow limits of variation, and a less tendency to run into

b'zarre forms, are set down as generally characteristic of a

superior group, and as part of the evidence of the superiority of

, Vol. XLI, No. 122.-March, 1866.



170 J. D. Dana on Cephalization.

the Hymen opters, he remarks that the Fleas are far more uni-

form in shape and size than the Hymen*'
according to the criterion mentioned, ought to be placed first

among the Apipens ; apparently unaware that in this bit of logic

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-

taches to the critic himself. Agi lisuse of.tfci

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 antennas 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 antennae;

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 be run into the

ground
; a feat of no great prowess in logic or science.

While long antennas and long abdomens are among the marks

of that decentralization or decephalization which disl

the Macrurans from the Crabs, some of the higher Ma : \n
'

have, relatively to size of body, longer antennae than the lower;

and there are hundreds of Tetradecapods and Entomostracans,

Btill inferior species, that have relatively to length of body, far

shorter antennas, and shorter abdomens too, than the M
There are, in all such cases, characters to be considered of higher

value before we come down to that level where length of an-

tennas, 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. Exam-
ples of such difficulties from the subject of cephalization have

been alluded to in the preceding remarks; and here is anotbdV

Large size in species, as all know, is sometimes a mark of su-

perior grade. The fact is pressed upon our attention b
facts, as well as by the general relations in mean size of high

and low types among animals. Vertebrates are larger than In-

sects or Worms, Insects than Infusoria, Beasts than Birds, etc.

But, again, large size is sometimes, also, accordant with, and

a mark of, inferior grade. Man is smaller than his inferior the

Lion; the Lion is smi r the Hippopotamus;

the Hippopotamus than its inferior the Whale; the Crab than

its inferior the Lobster; the Echinus than its inferior a large
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Medusa
; and so on. Now it may be urged, against the system

of classification

and sometimes the reverse, and there is here manifest indefinite-
ness and a chance for indefinite assumptions. Or, the charge
may be made with more point, and much less truth, as follows

:

; great size is correlated with superiority in Crustacea,
you [Mr. Dana] infer that it is so correlated everywhere
throughout the Animal Kingdom ; and when, as nobody can fail

soon to do, you meet with examples where facts contradict your
theory, jon 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-

ules by which this vegetative enlargement is to be dis

guished from the normal enlargement, the distinction appears to
be an empirical one."

1

Now great size is not correlated with superiority in Crustacea
any more than in the rest of the Animal Kingdom, and this I
particularly illustrate in my first paper on the subject; for I
there discuss at length the relations of rank to mean size, and
of rank to size from overgrowth or vegetative enlargement.
The facts in nature are always obscure of interpretation until

thoroughly and properly studied; and if the relation of size to

kmong the things not understood, it is among the things
to be investigated. I have endeavered to give some criteria for

deciding on this point. Towards this end I have presented the

m that where a structure is so large for the species

senses, there is evidei la a mark of degrada-
tion. But I have shown, further, that where size is a mark of
low grade, the low grade is also manifested in a multitude of
other characters, so 'that we are not left to this one distinction
alone. In fac t, wheiwer size has been mentioned as one of the

characteristics of an inferior group, I have rested mainly upon
the others for proving the inferiority of the group.

Moreover, I have given illustrations explaining why size

should be a mark of high grade, and also why in other cases a
roark of low grade. I may add one or two comparisons in eluci-

3 poii i. We all k\ ow tl •* il a st n i ngine of the
size and strength for 100 horse-power has a working-force of 100
horse-power, it is an engine of respectable grade. Bui
thus large in its cylinder, beam, and other parts, it w* :

w^th the means of generating a force-system, as we may call it,

of 1 horse-power, it would be a very feeble I

of machinery. Suppose, for closer parallelism with animal life,

the engine to reach its size by a method of growth ;
and that
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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 ami
systems of force, which have their prime center in the cephalic

nervous mass ; and there is also the vegetal, or the power of

growth or vegetative enlargement, which requires, as vegetation

shows, no such nervous center, although in animals it is mostly

under nervous control. If then this central control is weak, vege-

tative increase may make a vast structure, as unwieldy for the

power within as the 100 horse-power engine with a 1-horse force-

ystem ; and it should in such a case manifest the feebleness ofsystem

;

movements, or by stupid senses, and have correspond

i

tural deficiencies : as is true of a huge Medusa among I

a Horse-shoe (Limulus) among Crustaceans ; a Sloth and its kin

among Mammals, etc., etc.

8. Mr. Walsh objects to the wide separation of the Hemipters

(or Heteropters) and Homopters; and in this he is su-

many facts and good authority. As respects this, and other like

points in the classification, it is necessary to distinguish be-

tween direct inferences from the principle of cephalization, and

conclusions from all the various considerations bearing
cation. By that principle, we prove that Hemipters are inferior

to Homopters, since they are melasthenic in the wings, while the

latter are prosthenic: but it does not also follow from it that the

two groups should be so widely separated, for they may still be

superior and inferior subdivisions of the same group. Cephaliza-

iguishes grade among groups ; but it is subordi:

of structure in fixing the limits of natural groups. Toward tins

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 be 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 among species.

I have been led to place the Homopters near the Lepidopters,

and the Hemipters near the Coleopters, by the following consid-

er. 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 C the former.

The fact that the anterior wings in Hemipters, as in the Coleop-

ters and Orthopters, are not flying wings, is an important point
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of resemblance to the latter tribes, independently of any sthenic

value attached to this character.

b. The distinctions of (1) pros'^ me or meta-

nd (3) degradational correspond with the higher grand
divisions in several orders and classes of animals. This fact, in

connection with the comprehensiveness of the characteristics

prosthenic and metasthenic among Insects, favors the conclusion

that they are here of like imporiance.
c. It is common for a natural group to have affiliations in two

or three directions; so that, if arranged in one division, it will

have its representatives, or what might be almost regarded as its

branchings, in another; and many of the fundamental relations

of species can be exhibited only by systems of parallelisms with

cross connections. 1 have observed that the Hemipters, among
Metasthenic Insects, and the Homopters, among the Prosthenic,

afford an example of this kind, and thus have recognized their

intimate relations. \

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 roak

Myasthenics and Pro- isions these two tribes

stand side by side. And if the two tribes overlap through some

species, it is not a solitary case of this kind in the system of

animal life.

I would add here, with regard to the Tri

addition to the Lepidopteroid group, or the Amplipens, is not

made as a direct inference from facts under the principle of

cephalization, but on other considerations, and especially their

relations to the Lepidoptera in structure. If the group were

restored to the Neuropters, this would not affect at all the prin-

ciples I advocate.

Passing by some other statements equally exceptionable with

those which have been considered, we touch on one single point

9. Our objector enters his "protest, in the name of science,"

against "the arithmetical monomania, which is perpetually seek-

ing to fetter the limbs of Nature in mathematical formula

alluding here to the approximate uniformity in the number of

subdivisions through the system of classification proposed by me.

But Nature is throughout in r
inemat.cs.

Chemical combination- •
a11 Prove

that there are simple numerical relations in the very consW i-

tion, and in all the movements, of matter; and even I

titudinous leaves of the forests are in mathematical order. It

is not therefore a priori absurd that regular numbers should

Preside to some extent throughout the wide system of Matures
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living species; and if found, and not a device of the systematist,

thej may be recognized as a legitimate part of science, notwith-

: the above protest. Reasons for the frequent recurrence

of three, as the number for the higher subdivisions in zoological

•ion, have been given in my former papers, and need

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 fads in nature yet to be

In returning recently from an examination of the salt deposits

of the Republican valley, we obtained a slab of sandstone, in situ,

containing four impressions, and, at least, two varieties of fossil

foot marks, (Ornithichnites). Although the number is small

and the prints not in the best state of preservation, yet the speci-

mens are valuable as showing a new point in the distribution of

The locality, at which the tracks were found, is on the south-

westerly bank of the Republican river, about fifty miles from its

mouth. The sandstone here rises from below the bed of the

river in a bluff over one hundred and twenty-five feet. The
stratification is not very regular ; in many cases showing an un-

conformable deposit, such as is frequently seen where sand is

deposited in shoal water by varying currents. This was very

well shown in the bluff a few feet below the strata containing
the tracks. The larger portion of the bluff, in fact, bears evi-

dence that the deposits of sand were made in shoal water. The
effects of water in determining the character of the d
are, if possible, even more marked than in the Connecticut sand-

stone formation.

The slab containing the tracks was found near the highest

point of the bluff, on . hundred \ -ird< ot
"

the river. It is much weathered, which injures the diSI

of the footmarks. In hardness an -one is much
like that obtained at Portland and other quarries in the Connec-
ticut valley, but it varies more in textu: b. u ii piently quite

soft. The harder portions have a considerable admixture of

iron, sometimes as much as ten or fifteen percent. The iron, in

its oxydation and other changes, has so affected the condition of

the deposit, a-, in in ar ca> ^ to have ob'it^rat. d all impressions

made either by animal, vegetable or mechanical agents.
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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.

The 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 band 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, 35° ; length of the inner toe, 3 -7o inches ; of the middle toe,

51; of the outer toe, 3"75
; of the foot, 5"5; distance between

the tips of the lateral toes, 41
;

projection of the middle toe be-

yond the others, 21.
Species 2. Track number A.—Divarication of the lateral toes,

65°
; of the inner and middle toes, 35°

; of the middle and outer
T

' - 3.V
; length of the inner toe, 26 inches; of the middle toe,

3/5 ; of the outer toe, 31 ; of the foot, 375 ; 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.

Track number B appears to be the left foot of the bird which
made No. A, I length of the toes are the same

;

but the position of the inner toe standing so far back of the
others throws some doubt upon it. Number D may be the

- li another species, or it may belong to species 1 ; it is

so indistinct that we cannot decide on this point.

We give no name to either of the species, as we hope more
ints may yet be found, which will give fuller charac-

Is which made the tracks. There are no
marks of the claws on either of the tracks. Nor could we find

any imprint of rain-dro iarities common to the

Connecticut deposits. The slab containing the footprints is

about four ii 3 not laminated, and shows
no depression of the tracks on the under side.

We have regarded these footprints as those of birds, and we
feel confident, that when more tracks are found, this conclusion

will be confirmed. But every one who has studied the fossil foot-

prints of the sandstone ofthe Connecticut valley, or who has read
the numerous articles of the late Dr. Hitchcock on the subject,

knows how difficult it frequently is to identify the order or

genus to which an individual footprint belongs.
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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. But we are inclined to place the formation at

least as high as the Lias. Future observations may fix it still

The Triassic, Jurassic and Cretaceous in this part of Kansas,

are all represented by their deposits. Major F. Hawn (Rocks

01 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 in

depth below Main street; at Petrolea, 7 miles north, about M
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 calcareous spar, pyrites, fossils of the Hamilton group and

fragments of the same formation extending to the rock or within

a few 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.

The principal mass of rock beneath, to the Corniferous lime-

stone, consists of a series of argillaceous and calcareo-argilla-

ceous shales; shaly, argillaceous, often, pyritous and eminently

fossiliferous limestone; dark, or brown, h'ighly crystalline, hard,

fossiliferous limestone, and rarely a bed of sandstone. At the base

is frequently found a buff-colored, granular, porous, magnesian
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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. In
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. Eep., 1860, p. 79 ; this Jour., [2], xxxiii, p.

353; lb., xxxix, p. 351) 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 West.
The series of rocks below the Black shale is unequivocally

Hamilton, and identical with the series outcropping at various
places in Canada West and Michigan. The huffish magnesian
limestone is likewise found at the base of the Hamilton group in

Little Traverse bay in Michigan. The entire thickness of the

Hamilton group proper in the oil region of Canada West is about
350 feet.

Petroleum accumulates in the porous beds at the bottom of
the drift; in the fossiliferous, argillaceous and broken limestones

occurring at various depths; in the porous magnesian limestone
at the bottom of the series, and in numerous vertical fissures and
horizontal spaces occupying various positions in the group. The
various deposits are of local extent, those at the same depth in

the formation not communicating through considerable distances.

It sometimes occurs imprisoned in sandy spaces in the overlying
clays. It is often accompanied by large or small volumes of
water, and is often free from it. The oil is sometimes forced
out by the elastic pressure of accumulated gas, sometimes by the

hydrostatic pressure of water. Flowing wells have been fed
from various depths in the rock.

Whether the supply originally ascended from the underlying

Comiferous limestone or not, it is certain that no supply has ever
been found by boring into that formation. Most of the wells
are supplied from the°Hamilton rocks ; and some of the surface

wells are supplied from above the Black shale. It is quite erro-

neous to insist that the wells are bored into the Corniferous lime-

stone, or that, they are supplied from the Upper Silurian.

In conclusion, I desire to call attention to the existence of co-

pious oil wells bored in the Lower Silurian in Kentucky, Ten-
nessee and the Great Manitoulin island of Canada—a fact which
1 announced in a publication which appeared Nov. 28th. Some
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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.

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 a

very large number of the more faint dark lines of the solar

spectrum hitherto known simply as air lines, are due solely to

the aqueous vapor of our air, and hence that the absorption of

the luminous solar rays by the atmosphere is chiefly at least

owing to the aqueous vapor which it contains.

The appearance of the Fraunhofer's line D, seen under pre-

cisely the same conditions, but with increasing

aqueous vapor in the atre

nd 4. The D line is selected because being a favorite test-ob-

ject for the spectroscope its general appearance is well known to

all observers. But even more marked changes than those here

1 have been noticed in others, but chiefly in contigu-

ous, portions of the solar spectrum.
These changes attracted my attention from my earliest observ-

ations with the spectroscope; but with my first instrument, and

the bisulphid of carbon prisms then employed, it was almost im-

possible to eliminate the effects which might be caused by the

is in the condition of the instrument itself; and, as

these were known to be very great, it was possible that they

might account for all the variations observed. With the im-

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 to

the cause of the changes under consideration. The weather on

the 17th of November, 1865, at Cambridge, Massachusetts, was

very unusual, even for that peculiar season known in New Eng-

land as the Indian Summer. At noon the temperature on the

1 Communicated to the American Academy of Art* and Sciences, Jan. 9, 18*6 -

Vol. x!, Nov., 1&5.
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ras 70° F., while the wet heast side of my laboratory

mometer indicated 66°, showing an amount of moisture i

atmosphere equal to 6 -57 grains per cubic foot. At the

time the atmosphere was beautifully clear and the

its full splendor. I have never seen the aqueo

spectrum more strongly defined than they

. the

with

this day, and

the total number ofTines visible in the" yellow portion of the

spectrum was at least ten times as great as are ordinarily seen.

Temperature 55° I

Dew Point 46° F.

.

Weight of Vapor in one 1 „ „. •
Weight of Vapor in one > T bs>

Cubic FootSaS [
3-16 grains. Cubic Foot of A.r, J

*

The appearanceof the D line on that day is Bhown in fig. 4

Between the two familiar broad lines D, and D there were

eight sharplv defined lines of unequal intensity, ^ich is on y
very imperfectly represented by the wood -cut. I*

t

add tion to

these on the more refrangible side of the space between^the.two

D lines there was a faint but broad nebulous band, barely re-
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solvable into lines of still lower magnitude. 5
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 376 grains per cubic ioot. The ap-

pearance of the D line at this time is shown in fig. 3. Two of

the lines, »? and &
t
and the nebulous band x, seen on the 17th of

November were invisible, and moreover, the group of three

lines «J s :, on the left hand side of the figure, were only just

within the limits of visibility.

On the 25th of December only two lines were visible within

the D lines marked a and in fig. 2, and the last of these was

quite faint. The temperature at the time of observation was

46° ; the wet bulb thermometer indicated 40°, and the amount

of moisture in the air was 2-42 grains per cubic foot. The sky

was clear and the sun brilliant. Lastly, on January 5, 1866,

one of the clear cold days which are so common in our climate

during the winter, only the single line « was visible within the

D line, as is shown in fig. 1. At the time of observation near

noon the dry bulb thermometer marked 10°, the wet bulb 9°,

and hence the amount of moisture in the atmosphere was only

0-81 of a grain per cubic foot. The sun, however, was as bril-

liant as in either of the previous cases. The D line also

appeared as in fig. 1, on the 8th of January, 1866, when the

thermometer at noon stood at 10° below zero Farenheit, andstood at 10° below zero Farenheit, \

when the barometer attained the unusual height of 31 inches.

The above figures have been drawn so as to show as nearly

as possible the relative intensity of the different lines under dif-

ferent atmospheric conditions. As no accurate means of making

the comparison are yet known, I was obliged to depend upon

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 mak-

ing the observations. 'This is the only line which is given by

Kirchoff in his chart of the solar spectrum between the two v
lines, and it is referred by him to the nickel vapor as the D
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 ia-
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With a very dry atmosphere the line a 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
careful comparison of these two lines might indeed serve as an
approximate measure of the amount of vapor in the atmosphere,

and 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.

All the aqueous lines change in intensity like the line /?.

They first appear very faintly when the amount of vapor in the

air reaches a definite point, varying for the different lines, andpoint, varyu _

gain in intensity as the amount or vap

of three lines Set, do not appear
gradually

Thus the o
barely visible in fig. 3, but become very marked in fig. 4.

s

The lines v and & and the nebulous band * do not appear until

the air is very moist and even when it contains 6'57 grains of

vapor per cubic foot they are still very faint. Under still more
unusual atmospheric conditions they will undoubtedly become
more intense, and we shall then probably be able to completely

resolve the nebulous band and count the lines of which it

consists.

It is hardlv 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

must evidently concur in order that the aqueous lines should be

developed in their greatest intensity. In the first place the air

must be charged with vapor not only near the surface of the

earth, but also through a great height of the atmosphere. Local

causes might greatly increase the amount of moisture in the

lower strata of the atmosphere and affect powerfully the hy-

grometer, which would not, to the same extent at least influence

the indications of the spectroscope. In the second place, other

' With an increasing quantity of Taper in the atmosphere the line 7 of fig.

wen before the group of lines <5«{, and
ought be given showing only the lines D
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things being equal the intensity of the aqueous lines must be

strengthened by increasing the length of the path of the sun's

rays through the atmosphere, and this is the longer the lower

the altitude of the sun. But then again the intensity of the

light has such an important influence on the definition of the

lines, and the slightest haze in the atmosphere so greatly

impairs the distinctness, that I have generally found that the

aqueous lines are seen best when the sun is near the meridian.

Hence with an equal amount of moisture in the atmosphere the

late autumn may be a more favorable season for seeing the

aqueous lines than the summer; for not only must the solar

rays, when most brilliant at noon, traverse a greater extent of

air, but moreover, the atmosphere at this time is usually clearer,

and the reflected beam of light, which enters the spectroscope,

is at times even more brilliant than when the sun attains a

higher elevation and the light is reflected under less favorable

In the examples cited above the comparisons were made

under as nearly as possible the same conditions so as to elimi-

nate all causes of variation except the one under consideration,

selected when the atmosphere was perfectly clear

in's light, so far as I could judge, equally brilliant.

Moreover, the position of the spectroscope and mirror remained

unchanged during the whole time. This mirror which is used

for reflecting the sun's light upon the slit of the spectroscope is

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 defini-

tion at each observation. The manipulation of the mirror is

fully as important in the use of the spectroscope as it is in

microscopy.
It will be of course understood that the power of developing

these faint aqueous lines depends very greatly on the optical

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 bend

the rays of light corresponding to the D line through an angle

of 267° 37' 50", and that corresponding to the H
x
line through

an angle of 260° 42' 20", when each passes through the prisms

at the angle of minimum of deviation. The dispersive power,

therefore, of the instrument for these two rays is equal to

13° 4' 30", and the rays corresponding to the two D lines are

separated 1' 10". The object glasses of the two telescopes of

this spectroscope are 2£ inches in diameter and have a focal

length of 15£ inches, and lastly the size of the prisms and of

the various parts of the instrument is adapted to these dimen-
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s. With a more powerful instrument a larger number of
sous lines would be seen under the same atmospheric condi-

aa the

prisms. These sulphid of carbon prisms are very variable

prisms which disperse the light nearly twice as much
flint prisms. These sulphid of carbon prisms are very \

nder the best conditions, they might show
the D line as in fig. 3, when with the flint prisms it would ap-

pear as in fig. 2.

of the D line. Some time since Mr. Gassiot of London gave in

the Chemical News a representation of the D line as seen with
Ins instrument, showing several lines in addition to those seen

by myself and other observers. On visiting the Kew Observa-
tory, in the summer of 1864, I was surprised to find that this

instrument was less powerful than the one I was then using,

and I also learned that these lines were only seen on a single

occasion. The moist climate of England is the evident expla-

nation of the additional lines.

As I stated at the first of this paper the D line has been se-

lected simply to illustrate a general truth. The development of

aqueous lines in contiguous portions of the spectn— :~

these lines seen in the yellow region of the spectrum on the

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
during 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 ex

or no action upon them. I have endeavored lo estab;

i

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-

phere, and it now appears that aqueous vapor is the most im-

portant if not the chief agent in producing this result. It is

impossible, however, from any data we yet possess, to determine

how great a power of absorption is exerted by the oxygen and

nitrogen gases which constitute the great mass of our atmos-

phere. I have shown that a very great many, and I have no

doubt that almost all the lines, hitherto distinguished as air lines,
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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.
One other inference from the facts here developed is worthy

of notice before closing this paper. It has been for some time

suspected that the blue color of the sky was in some way con-

nected with the vapor in the atmosphere, and it is a fact of com-

mon observation that this color is more intense during the moist

weather of summer than during the dryer weather of winter.

The distribution of the aqueous lines through the solar spectrum

not only confirms the opinion previously entertained, but also

points to the cause of the color. So far as my observations

have extended the aqueous lines are almost wholly, if not com-

pletely, confined to the more refrangible portions of the spec-

trum. Here they are found in vast numbers, and I am not

positive that they exist anywhere else. If, then, the aqueous

vapor absorbs most powerfully the yellow and red rays of the

spectrum, the blue color of the sky is the necessary result. The

color is therefore due to simple absorption and not to repeated

reflections from the surface of drops of water, as some physicists

have supposed.

As can readily be seen the aqueous lines of the solar spec-

trum present a very wide field for investigation, but one which

can only be cultivated under peculiar atmospheric conditions.

This paper is only intended to open the subject. I hope to be

able to continue the study on every favorable opportunity, and

shall take pleasure in communicating through the pages of this

Journal any future results.

Art. XXV.—The Distribution and Migrations of North American
Birds; by Spencer F. Baird, Asst. Sec. Smithsonian Institu-

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

Attention has already been called to the fact that certain

species, characterizing the eastern province, make their appear-

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 Eoeky mountain range, nearly all of

which have been found still farther to the northwest, toward

Puget Sound. The birds found at Fort Bridger probably arrived



Migrations of North American Birds. 185

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

Species of Eastern birdsfound at Fort Bridger.

Tyrannus Carolinensis, Fort Union and Yellowstone.
Turdusfusc

Vireo olivaceus, " Union (Mr. Audubon).
BCimus Carolinensis, " Lookout.

a 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 th inc the breeding
season, we shall not be able to mark their boundaries with pre-

cision. 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 m >.st ins ?- an 1 Mammals, of which a few spe-

cies only change their residence or leave their place of birth,

not in obedience to the instinct of reproduction, but of necessity

caused by overcrowding, the search for suitable food, &c. A
1 parallel, however, is seen in the movements of fishes :

search of a suitable place to deposit their spawn, which takes
place with the same regularity as to date and diie^ularity as to date and direction that we
-T *u birds.

" is only of late years that we have been enabled to determine,
even with approximate precision, the winter quarters of our
JNorth American birds. Many of the species of the Eastern

Province are limited by the waters of the Atlantic or Gulf,

crowding in and other southern states. Com-
paratively few visit the West Indies; a much larger proportion

rod the number of tbtow

farther south diminishes with the latitude. Very few of the
!and birds pass into South America, the following being a list of

1 Found bv Dr. Suckley on Puget Sound.
A* Jocb. Sci.-Second Basil Makch, 18C6.
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the principal species (and their southernmost mentioned limit)

recorded as occurring in that portion of the continent, mostly

as winter emigrants, although a few are resident.

Kostrhamussoci a. Pyranga rubra,

Coccygus erythrophthalmus, Bogota.
|

" sestiva

Turdus Swainsoni, Ecuador.
.
ria, Bogota.

)lichonyx oryzivorns, Gallapagos.

rundo bicolor, Bolivia,

ireo olivaceus, Bogota.

The following species are recorded as occurring on the Isthmus

of Panama and Darien in addition to most of those just men-

One circumstance will attract our attention in examining these

lists of North American birds reaching the Isthmus of Panama
or passing beyond it as far as Bogota and into Ecuador, namely

:

that they embrace absolutely none of the species char
the middle province, all belonging to the eastern. It would

seem to be the case that the migratory birds of the Rocky Mow**
tain region go only a comparatively short distance southward
into Mexico, few of them even reaching Guatemala, but prepon-

derating on the west coast. It has alreadv been remarked that

the birds strictly characteristic of the "Pacific region of the

United States scarcely appear to go into Mexico at all.

While the number of land birds reaching the gates of South

America, apd passing through them, principally along the Andes

into central New Granada and Ecuador, is so small, the case is

very different with the waders, a large proportion of which are

during our winter spread over the entire continent, almost as far

as Patagonia. Comparatively few, however, of the -

follow them in this journey.
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The following list comprises the principal indications of the

rinter visitors to the West Indies from the United States, all of

;
Nephoccetes niger, belonging to the eastern fauna.

Coccygus (unci

uepnoeaetes niger,

Chordeiles popetue,

Turdus musteline

I'i'"! >n< r iriacitrea,

Helminthophaga Bachra

St. Cruz, Tobago.

St. Cruz, St. Thoma

. Domingo, St. Cruz.

I



19 icterocephalua,

Icterus cucullatua,

St. Cruz, Porto Rico.

From an examination of this list it will be seen that, with but

few exceptions, the species that reach Panama and pass into

South America occur also in Cuba as winter visitors, the prm-

: Trailli and flaviventris, Geoth-

ea and cestiva, Myiodiodes Cana-

e or two species belonging to

the middle province. It will also be remarked how many more
of our species are recorded as visiting Cuba than Jamaica, 80

species instead of 36, the number becoming still less as we pro-

ceed eastward in the group. The Bahama winter fauna will

probably exhibit as many continental species as Cuba, or even

more when we are better acquainted with it. The comparative
superiority of numbers in Cuba, is probably owing to the fact

that the island, the western end especially, with the Tortugas, is

a stepping stone or resting place for our sp
Florida to Yucatan and Guatemala. This is probably tl

America, rather than along the coast of Texas and Mexico,

many species being recorded in Guatemala and Honduras, not

noted in Mexico north of Yucatan. It is the species of the Mid-

dle province that characterize more especially the winter fauna
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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

stated, belong almost entirely to the Middle fauna, the most no-

table exceptions being the occurrence at Colima and Manzanillo

of Dendroica superciliosa, Sterna Antillurum, and Chroicocephala

atricilla, and at Mazatlan of D. superciliosa, Mniotilta varia, and
> rocapillus, none of them being found in California. The

birds of Eastern Mexico are likewise in large proportion from

the Eastern province of North America.

It may perhaps be proper to recall attention to the fact that,

in defining the southern boundary of the Middle province and

at the same time that of North America as a zoological region,

I drew the line from the mouth of the Rio Grande of Texas to

that of the Yaqui River at Guaymas on the Gulf of C:

The space embraced between this line and the continental por-

tion of South America, including Mexico, Central America, the

Isthmus of Panama and of Darien, and the entire West Indies,

•h of this, South America inn-

idad alone, of the West Indies, belongs rather to South America,

most of its species being common to the adjacent main land,

though some are, perhaps, peculiar to it. Tobago, farther north,

though with some South American species, has yet a considerable

number peculiar to itself. .
t

.

In concluding this part of my remarks I may state that the

present lists and generalizations in regard to the distribution ot

our birds are to be considered merely as provisional, and that

ions at present in progress by myself and others will

it is hoped, impart much greater precision to the knowledge ot

the subject, hi mn < es I have omitted species which

might have been considered as entitled to a place in one or the

other tables, but this has been in most cases the result of recent

determinations and different identifications than those of other

authors. ...
Having thus briefly indicated the boundaries of the principal

provinces of the North American I propose

to call attention to some generalizations that have suggested

themselves in reference to certain influences exerted upon spe-

cies by their distribution according to latitude longitude, and

elevation, and by their
;h other. The most

i of thJse, is the law that North American birds of

wide distribution in latitude, whether migrant, ^ residents w, 1

be found to be larger the higher the latitude of their place of

b'rth.
. , . -, .,

It is well known to zoologists that of all animals, birds are the

most constant in their dimensions, so much so indeed, that ante
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is generally considered as a most important specific character.

The comparison of many specimens of the same species from
widely remote localities has shown me, however, that there is a

certain variation in size, dependent on the extension northward
and southward of the limits of distribution during the breeding

season, the more northern being the larger, the more southern

the smaller. Nor does this depend upon a greater development
of body by more constant use of the muscular system in flight,

as suggested by Gloger, who observed the same fact in Europe
(but confined it especially to the increase in length of wings and

tail), or upon a greater variety or amount of food, since the dif-

ference is as strongly marked in species constantly resident, as

in those which migrate over great distances, and the develop-

ment extends to the bill, feet, and all parts of the body. And
in fact birds most remarkable for their great range show the

least variation in size, while the variation is most evident in cer-

tain species of woodpeckers as Picus villosus and Hylotomus pile-

atus, which have a very wide distribution in latitude, without

any special migration at all. In these woodpeckers the differ-

ence between specimens from Florida and from Canada is so

great as to have given rise to the impression of there being sev-

eral species of each, differing in size.

In nearly every instance where I have compared summer
specimens from localities widely remote in latitude, I have found

the difference referred to. A similar law prevails in regard to

a as shown very clearly in the American deer, Germs
... , . . . -'.V Lt

are much larger in the north than in the south and larger

in the mountains than in the lowlands. In mammals, if not in

birds, a second law comes into play : that in the same
in North America the specimens from the greater altitudes are

the larger, this law appearing to extend even to man, as shown
by the greater size of the inhabitants of the Appalachian region,

than in those of the lowlands.
If we assume the parallel of 40° as an average line, while the

specimens born farther north are larger, those born in the most

southern loc, iolv smaller. This is

leal m species from Cape St. Lucas, the extreme south-

ern limit of the Middle province, where, almost without excep-

tion, the indigenous birds are so much smaller than specimens of

the same species inhabiting the I dily to con-

vey the impression of being distinct new species. The same is

the case, although to a less degree, in Florida, where there ap-

to be a tendency (found to some extent also at Cape St.

) to absolute increase of the size of the bill, even with:;;:
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n general bulk, seen especially in Corvus Americanus,
rid Ortyx Virginianus.*

While some Florida birds I

ills than their more northern 1

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 Icteria longicauda of the Western and Middle provinces is

only to be distinguished from I. viridis of the Eastern by the

longer tail, while Mimus 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

Qg the accepted number of species of both mammals
and birds.

Another fact which may be mentioned in reference to birds of

the different provinces, is that specimens from the Pacific coast

are apt to be darker in color than those from the interior, the

latter frequently exhibiting a bleached or weather-beaten appear-

ance, possibly the result of greater exposure to the elements

and less protection by dense forests.

In a careful study of large series of birds of any two repre-

snecies collected near the line of junction of their re-

spective provinces, a combination of characters of both species

will often be met with, explicable only on the supposition of

the hybridization of the two. Whether such hybrids are them-

selves fertile, or whether the cross is kept up by the constantly

recurring union of individuals of pure breed of either species, I

am not prepared to say, but the general facts appear to be as

stated. A notable instance of this is seen in the two northern

species of Colaptes, one, Mexicanus, characterizing the Western

lie provinces, the other, auratus, the Eastern. The
lines of distribution of the two intersect on the upper
near the mouth of the Yellowstone Eiver, and all along that

portion of its course we find Colaptes of every possible grade of

,
or combination of the several characters of the two

species
; scarcely any two exactly alike, and the same individ-

ual not even agreeing in the markings of opposite sides.
1 A

5 of Cyanura Stelkri and macro-

hpha is met with on the headwaters of the Columbia^ and on

the Yukon, of Junco hyemalis and Oregonus, and of IB

Pbaga celata and peregrina. Other instances can be adduced, but

^ese will be sufficient to illustrate the facts.

rehab*
disPr°P°rtioi

!

ate difference of size at Ca^^S^Luca- ^^e

so

;

,

^ ifD
1

g

or

;
d

h

a

icjI

9

have thus an insd I
relationship.

'SeeBaird. 1S53, 122.
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The possibility of hybridity as referred to, is another element

to be taken into consideration in discussing the claim of a sup-

posed new species to that rank.

Having thus discussed the laws of distribution and migration

of the birds of North America on the continent itself, and the

influence of region upon the development of the individual, I

proceed to consider the subject of their movement eastward to-

ward Greenland and Europe; that of European birds toward

North America, and the several causes that appear to influence

such migrations ; and to present various tables of geographical

distribution bearing upon the question introduced.

It is often desirable to compare the hourly number of shoot-

ing stars seen by one or more observers at one time and place,

with the hourly number seen by observers at some other time

and place. Allowance in such cases must be made for the state

of the sky, for the moonlight or twilight, for the hour of the

night, and still more for the number of persons counting. In

order to obtain constants for eliminating as nearly as possible

this last element, I arranged, and ee of others

carried out, a series of observations on two nights, the 15th and

16th of August, and the 14th and 15th of November, 1865.

Evidently two persons will not see quite twice as many as

one, since some meteors will in general "be seen by both. Still

less will three or four persons see three or four times as many as

one person. Experience has moreover shown that a small num-
ber of persons cannot see all that are visible, since each one

usually catches some not noticed by the others. There must,

however, be some finil uch, as the number of

observers increases indefinitely, the hourly number seen ap-

proaches asymptotically. For we cannot regard as infinite the

whole number visible at one place in a finite time.
On the night of Nov. 14th and 15th, we began our watch at

midnight, and continued it until three o'clock,°twelve observers

counting in that time 186 shooting stars. We were stationed

upon the top of one of the towers of Graduates' Hall, from

which there is an unobstructed view of the heavens. Most of

my assistants were students in the college. They were directed

to keep their eyes constantly upon the heavens. I made 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 record.
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The heavens were divided as follows among the several ob-
servers: Mr. C. G. Kockwood (E) looked toward the south,
Mr. N. P. Hulst (H) to the west of south, and so on, following
around the horizon, Messrs. J. J. DuBois (D), M. D. Mann (M),
A. H. Adams (A), G. H. Perkins (G), J. H. Tallman (T), E.
W. Miller (E), A. Warren (W), and F.
W. Eussell (F). Mr. L. T. Brown (B) T
and Mr. W. A. Peck (P) looked to the
zenith. The letters in parentheses were M E
used to denote the several observers.

pB
Their arrangement is represented in the
diagram. D w
The following is a summary of the F

observations. We denote by a the num- R
ber of shooting stars seen during the
three hours by Adams that were not seen by any other person

;

by AK the number seen by both Adams and Miller, but not seen
by any one else ; and so on.

If we denote by A the whole number seen by Adams, and
so of the others, we find from this table the following equations

:

The mean is 3875, which is the average number seen by each

observer. Hence we have the proportion,

No. seen by one person : No. seen by twelve :
:
38-75 : 186.

The numbers seen by individual observers vary between 27

and 52. The difference in the state of the sky in different di-

rections as to haziness and clouds, and the difference in powera

of vision of the observers, and in fixedness of attention may

account for this variation. In the mean of the results theso

Am. Jour. Sci.-Second Series, Vol. XLI, No. 122.-1UHCH, 1866.
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peculiarities of observers and of direction, are evidei

great extent eliminated.

When two persons count the number of shooting sts

five. Designating by the symbol BT 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= 77, DE= 68, MW= 66, AF= 79, GR= 87.

The several observers, except the two looking to the zenith,

enter symmetrically into these equations. One of these two

saw 36, and the other 40 meteors, while the average number
seen by each of the twelve is 38 -

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 peculiarities. This

mean is 75-4. Hence,

No. seen by two persons : 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

symmetrically around the horizon. The zenith observers as be-

fore are omitted.

EMR= 113, GHW= 97, DGW= 79, DFG= 96, AHW= 105,

AEH=109, AER=108, DFT= 91, FMT=93, MRT= 106.

The mean of these is 997. 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 nearly as possible symmetrically around the horizon, we have,

DEGR = 123, GMRW=124, HMTW = 113,

AFHT= 124, ABEF=112, Mean= 119-2.

No. seen by four persons : No. seen by twelve : : 119 2 : 186.

In selecting groups of five or more observers we may include
those looking to the zenith

:

ABDEF=123, AFBPT= 134, BBMTW = 131, GMPRW= 133,

BKGPR=134, ADRTW=133, EFGBM=135, Mean = 131-86,

the number seen by five persons.

Again,
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For seven observers we find the numbers for the seven groups
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, andPG. The mean result is 173-5.

For eleven observers we omit each one of the twelve in suc-

cession. The mean result is 179 -83.

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 :

Seen by one observer, 38-75 325
633 651

" three " ' 99-70 836 856
« four " 119-20 1000 1000
" five " 131-86 1106 1136
'< six " 143-00 1200 1249

seven "
3 52-86 1282

eight " 160-67 1348

nine " 166-75 1399
" ten " 173-50 1451

" twelve " 186-00 1560

In column C are given the results of a discussion similar to

that just detailed, of observations made on the night of Aug.

15th-16th, 1865. Six persons, in three hours ending at two

o'clock, saw on that night 172 shooting stars. . Five of them
were looking in different azimuths, and one to the zenith.

It should not be forgotten that these numbers are in each in-

stance obtained from observations continued for only three

hours, a period too short to furnish a result free from accidental

^regularities.

These numbers depend evidently to some extent a.so upon
the intrinsic brilliancy of the shooting stars on the night of ob-

servation
; upon their uniformity, or want of uniformity, of bril-

liancy
; upon the *, or cloudiness of the sky;

upon the power and quickness of vision of the observers; and

upon the degree of fixedness of their attention during the watch.

The essential agreement of the two series m columns 13 and O,
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Toward what limit the series of numbers in column B would

approach as the number 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

table also shows that four persons see about three times as many

as a single observer.

Observers may easily furnish materials for correcting the

results in this table. The nth number of column B, should

be to the first number of the column, as the total number of

shooting stars seen in a given period by n observers, to the

average number seen by each observer. The last two terms of

this proportion being furnished by observation, the ratio of the

first two is computed. The following method is suggested

when two or more persons undertake to count the meteors vis-

ible. Let the observers look in different directions, so as to

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-

note how many are seen by himself. To prevent confu-

\ the eyes mean-

Art. XXYII.-^On Molecular Physics ; by Prof. W. A. NORTON,

Magnetic Condition of the Sun.—The intimate magnetic rela-

tions subsisting between the earth and sun enforce, even in the

present general, exposition of terrestrial magnetism, a brief con-

sideration of the probable magnetic condition of the sun. vv e

have seen that the sun's surface must be traversed by magnetic

currents developed in two ways: (1.) by reason of the suns

rotation about an axis
; (2.) by reason of the combined effect ot

its motion of rotation and its mo t i
rough space

(p. 76). According to the most reliable determinations the

sun's progressive motion is directed toward a point whose longi-

tude is 253° 16', and north latitude 57° 27'; and with a velocity

of 4|- miles per second, while his velocity of rotation, at the

equator, is 13 miles per second. Accordingly the currents de-

veloped from the second cause must originate at the parts of the

sun's surface that have a heliocentric longitude of about lorf i

and with a gradually decreasing intensity, on both sides of that
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point. The north pole of this system of currents, as developed
at any moment of time, will lie in the heliocentric latitude 33°,

and longitude 73°. In the course of one complete rotation of

the sun (25 days), this pole will be carried around the parallel of

latitude which contains that point. The resultant of the cur-

rents thus developed that will traverse any locality, at the end
of one or more rotations, will therefore run parallel, or nearly so,

to the equator ; like the currents that originate in the simple ro-

tation. In all this we neglect the small inclination of the sun's

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

But it is important to observe that at every moment of time

there will be, coexisting with the permanent currents, a system

3 above mentioned; and t
u ~ A *'

fore, there will be a secondary magnetic equator, crossing the eclip-

tic in 163° and 343° of longitude, and a secondary magnetic pole,

in longitude 73° and north latitude 33°. Or rather the nodes

and pole should be somewhat to the east of these positions; since

the currents developed must decline gradually, and the rotation

carry them forward. The individual parallel currents of this

system must decrease in intensity, in both directions from their

equator; by reason of the increasing distance from the equator

of rotation of the points of tangential action of the impulses

of the ether and cosmical matter, and the decreasing size of the

magnetic parallels followed by the currents. It will be readily

seen, in view of the fact that the sun derives its magnetism in

part from its motion toward a point in the northern celestial

hemisphere, that the magnetic intensity of its northern must be

greater than that of its southern hemisphere.

Origin of the Sun's Spots.—The systematic observations upon

the sun's spots, made by Carrington, Schwabe, Wolf, Secchi, and

others, and especiallv the detailed discussion to which all the

observations have been subjected by Prof. Wolf, have served

conclusively to establish that the sun's spots have their im-

mediate origin in some action of the planets Jupiter, Saturn,

Venus, and the Earth, upon the photosphere of the sun; or in

such action cooperating with some other cause. (See Astro-

nomisehe Nachnchten,W 839, 1043 iO^l 1137, 1150 1160,

H73, 1181, 1185, 1223, 1231, 1270, 1289, 1291, 13oo, 1526, &c.).

Prof. Wolf has determined the epochs of maxima of the suns

spots for a period comprising 100 years; and finds that the

Period of the spots varies from 8 to 16 years;, and that its mean

value is 1115 vears. He gives a formula for determining the

spot-condition of the sun at different dates, in which the several

terms represent 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

during a year, chiefly depend.

'
m ;

'

Jupiter. Saturn. Jupiter. Saturn.

1750-0 4°42 231°6 1755-7 177-4 3
73-5

moo
1788-5

179-7 232-4 1784-8 340-5 297-3

203-3 18105 40-5

231-8 3285 18232 66-0

1829-5

130-9 218-0 1844-0

27-7

337-3 sol's

1848-6 1169 3575 1856-2 347-6 90-4

It will be seen that, (omitting the results answering to the first

two epochs of the table, which will be separately considered,) at

the epochs of maxima Jupiter was in some position intermediate

between the point toward which the progressive motion of the

sun is directed (long. 253°), and the diametrically opposite point

(long. 73°, which is the longitude of the secondary magnetic

pole) ; reckoning from east to west, from the first point to the

second. The average position is 183°
; or in the vicinity of the

descending node of the currents of the secondary magnetic equator (p.

197). Again, omitting the epochs 1755-7 and 1766'5, at all the

epochs of minima the positions of Jupiter fell in the other half ot

the ecliptic ; and his average position was in long. 23°. This is

in the vicinity of the ascending node of the same equator, which

lies somewhat to the east of 343° (p. 197). If we consider now the

case of Saturn, we find that his average position at the epochs

of minima was 182° ; or 183°, if we take the first two epochs

into account. If we separate the positions that fall in the two

halves of the ecliptic, lying on opposite sides of the line from

253° to 73°, we obtain the average positions 162°, and 333°. W
we include the first two epochs the latter average becomes 348 .

The average position of Saturn at the epochs of maxima, was

236°.

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, or
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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 ecliptic 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°.
By an examination in detail of the diverse positions of the

operating planets at all the different epochs, and following their

motions from one epoch to another, it may further be shown,
(1.) that a*planet operates more effectively before and after it has
Passed either magnetic node, than at the very node

; (2.) that the
normal positions of the two nodes are not far from 0° and 180° of
longitude,—the sun's rotation having the effect to displace them
about 17° toward the east (p. 197) ; (3.) that the principal maxi-
ma of planetary action occur at about the positions 135°, and
230°, on opposite sides of the descending node, and that under
certain circumstances other positions of inferior maxima mani-
fest themselves, lying in the vicinity and on opposite sides of
the ascending node

;
(4.) that the principal minimum falls at

about 0°, or at the ascending node, and a secondary minimum
at 180° (or the descending node),—but in the normal state
of things the effect of the planet appears to experience small
changes in the space from 320° to 70°. These positions of max-
ima and minima are given, here, only as first approximations.

These results of observation, deducible for the most part from
the table we have given (p. 198), and confirmed by a detailed

examination of Prof. Wolf's entire series of determinations, are
all decided intimations of a dependence of the sun's spots upon
the varying magnetic, or electric, condition of the sun

; and indi-

cate that they are closely connected with the varying intensity
of> the magnetizing, or demagnetizing, action of the system of

secondary magnetic currents developed by the sun's progressive

motion,—in conjunction with the cooperative action of the elec-

tric waves that proceed from the region (long. 253°, and lat. 57°)

uPon which the impulses of the ether and cosmical matter fall
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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. The 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. (52). Each of these two sets of cur-

rents may also play a certain part in conjunction with the mag-

netic currents that result from them. It will be seen, then, that

the results of observation which we have signalized (pp. 198,

199,) are, in general, such as should ensue if the operative causes

here considered cooperate with some action of the planets to

develop the spots ; each tending to enhance the effect of the

other.

The tendency of the second operative cause, if it conspires

in this manner with the planetary action, should be to make
that action apparently the greatest when the planet is about in

long. 253°
; and therefore the region of the spots developed by

the planet (which lies near the ecliptic on the side of the sun

turned toward the planet) is nearest the central point of origin-

ation of the waves in question. On the other hand, the tendency

of the same general cause should be to make the effect of the

planet least at the diametrically opposite point (long. 73°).

It may be seen that if the three causes here supposed to be

continually in operation,—and to be cooperating more or less

according to the positions of the planets with respect to the

special points of maxima and minima, alluded to, at the same

time that the individual planets are conspiring more or less with

each other according to their relative positions,—should deter-

mine spots by their conjoint action, their effects, in respect to

the connection of the epochs of maxima and minima with cer-

tain positions of the planets, and the lengths of the periods

comprised between these epochs, should correspond, in the main,

with the results of observation.
From the point of view we have now reached we may gain an in-

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 recognized in

those emanations of solar matter that enter the earth's photosphere

<p. 71-76), we may regard it as inductively magnetized by the

sun's magnetic currents, and disposed in the lines of magnetic

polarization ; and probably also distributed into separate masses,

having in the various latitudes all the diverse directions of the
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sun's directive force. We have reason to suppose that in the
upper portions of such masses the molecules, on each line of
polarization, will be so widely separated as to be subject to an
effective force of molecular repulsion from the sun (p. 69) ; and
that in the state of equilibrium this is neutralized by the mag-
netic attraction between contiguous molecules. Now such a
state of equilibrium may be disturbed, and the matter expelled

!o ?
n lndefmite distance in three ways : (1.) by detaagnel

(2.) by electric discharges along the lines of polarization
; (3.)

by both of these causes operating together. A dema-»
may result, as we have seen, from the new currents developed
in the upper photosphere, by the tangential action of the
ether and cosmical matter; and electric discharges may ensue in
consequence of the propagation of electric waves, in every di-
rection from the region (in long. 253°, and N. lat. 57°), that re-
ceives the impulses from the ether and cosmical matter normally.
-I he points of greatest and least demagnetization should be such
as have been already indicated (p. 200). But the photospheric
matter should also be subject to the molecular repulsion of the
masses of the different planets, and one effect of the impulses of
this force should be to develop electric waves, or currents, pro-
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
(Pp. 67 and 68). They should be most energetic, as in the case of
these 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 for a certain distance from this

point, the repulsive force of the planet may check the expulsion
oi the solar matter by its direct action.

Hi
e ten^ency to the formation of spots should be wanting at

-he permanent magnetic equator (or rotation equator) because
the lines of polarization are there parallel to the surface, and the
induced magnetism feeble. Again, the effect of demagnetization
should be greatest in low latitudes, where the total magnetic in-

tensity is ifa also the new demagnetizing cur-
rents are most energetic. To this we may add that as we have rea-
son to believe that the temperature of the mass of the sun de-
creases toward the poles (pp. 66 and 76), the molecules of the pho-
tospheric matter mav be less widely separated there, or be com-
bined in groups, so as to be subject to a less energetic force of re-

pulsion from the sun. It is conceivable, too, that in special lo-

calities the uated by the planets
may operate to disunite molecules in the act of combinirig, or
condensing at the surface of the photosphere (the state of things

supposed by Fave) ; and so bring them into the condition to be
A*. Jouk. Sci.-Second Series, Vol. XLI, No. 122.-Makch, 1866.
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repelled and completely dispersed by the repulsive force of the

sun. The 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 effect may ensue from a flow toward the

equator of the matter at the very surface of the photosphere,

produced by the impulses of the cosmical matter, or ether. The

phenomena are precisely similar to the auroral phenomena that

light up, occasionally, the earth's photosphere (p. 76). This is

undoubtedly the origin of the annual maximum of spots, after

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,

ilie direct result of this cause alone. (See Astr. Nachr.,

Nos. 1043 and 1223). It is important to observe here that when
a planet is on that side of the sun, or in the vicinity of the as-

cending magnetic node before alluded to, it tends to check this

southerly flow of matter at the surface of the photosphere, and

so prevent the development of spots from the cause in question.

We may add that we have doubtless another revelation of its

operation in the predominating irregular disturbances of the

magnetic needle in the autumnal months (or from August to

December, inclusive ; see Prof. Bache's Keports). 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.

The spots 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 maten ;
and because in the northern hemi-

sphere alone is the flow of the material currents in the direction

to be attended with a demagnetization. Again, the spots are

confined to a narrower belt in the northern than i'n the southern
hemisphere; because the magn the northern
hemisphere being the greatest (p. 197) the ordinary limiting par-

allel of the spots,—which is the circle at which the demagnet-
izing action, from either of the two causes specified, together
with the electric discharges along the photospheric columns,
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cease to be sufficient to effect the dispersion of these columns,

—

must lie nearest the equator in that hemisphere.
It is to be observed that spots may arise from electric dis-

charges along the photospheric lines of polarization.

no demagnetizing action may come into operation ; and it is even
possible that, indirectly, an increase of magnetic intensity may,
in special cases, cooperate with such currents.

Note.—Since the foregoing was written, the line of investigation here
entered upon has been followed up, and new and important general results

obtained. One of the pi i ipnl iv-uli- is : t 1 or q ///

of matter of the sun's photosphere, in the region of the spots, experi-

ences periodic
I ecte produced

by Jupiter and Saturn while passing by the first quadrant of heliocentric

longitude, and the sun's north magnetic pole; and that these augmenta-
tions of density, in » tions, are one
of the deter!: - bat < ccujr in the length
of the period of the sun- to Bixteen years). An-
•

- - -
,

.::•.
:

- <
- . - :

r, u/,, with i. -|.. . t t». |
.- 1 ti. •) ot favorable action, at the

epochs of h. ,. The other causes have
been intimated.

Chemical Action.

,
The general nature of the process of combination of two dis-

similar molecules has already been considered (p. 250). We
must now contemplate it more in detail, and take note of cer-

tinctions, and possible differences of result. We have
seen that two dissimilar molecules have an affinity for each other

when their unequal molecular forces are so related that under
their mutual action the atmospheres become polarized ; that is,

the electric ether accumulates upon one of the two contiguous
sides, and is

]
ora the other, so that the former

will be positive and the latter negative. The attraction that re-

sults from this disturbance of the electric equilibrium, consti-

tutes, as we conceive, the proper force of affinity, or chemical at-

traction. It ordinarily comes into operation beyond the outer

limit of the molecular attraction proper (i. e., beyond Oc, fig. 1,

P- 71) ; and draws the particles nearer together until they come
within the range of this attraction,—which then determines
their complete and permanent union. The force of electrical

n, or affinity, thus brought into play should ultimately

- off entirely ; by reason of the electric dis-

charge that would ensue between the particles. Heat, or the

»ark, may increase the natural force of affinity, by aug-

menting the -
" ces maJ

have initiated. In fact all the various circumstances upon which
the union of two dissimilar molecules depends are but so many
different circumstances under which the molecules become polar-

ized by their natural mutual action more or less modified.
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We have seen (p. 241) that a compound molecule, when
formed, becomes invested with its own proper atmosphere ; and

so comes into special relations with other molecules, whether

simple or compound, similar or dissimilar. The density aud ex-

tent of such an atmosphere may vary widely with the degree of

approximation of the elementary particles, and other pa
The relations of heat to chemical phenomena may be deduced

from the principles already stated. The heat of combination

results from the condensation of the electric ether that takes

place between the uniting particles, and from the compression of

their individual electric atmospheres—one or both of these effects.

Both of these effects should give rise to an emission of

ether in heat-pulses.

But, according to Favre and Silbermann, certain substances

combine with an attendant absorption, instead of an evolution

of heat. To understand how this may happen we must observe

that according to the received ideas of the true nature of chemi-

cal processes, the molecules of all substances are composed of

two or more atoms associated together, and when two substances

combine, it generally happens that one, or both of the two mole-

cules presented to each other, is decomposed, and two new com-

pound molecules are formed by condensation. Now the decom-

position that precedes the combination should occasion a loss of

heat, by reason of the expansion of the electric ether condensed

between the constituent molecules (or "chemical atoms"), and of

the atmospheres of these molecules ; and the subsequent combi-

nation, by the reverse process, should 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 combination

occasions an evolution of heat it is in general because the heat

absorbed, while the decomposition of individual molecules is

"~~
)n, is afterwards more than restored by the heat devel-

i the combination that succeeds the decomposition. Thus

oxygen and hydrogen combine to form water, heat is

evolved because, as we conceive, much less heat is lost in the

decomposition of the binary molecule of oxygen than is pro-

duced in the union of the two separated molecules (chemical

atoms) of oxygen, each with a molecule of hydrogen. In some
instances, as in the formation of the hydrate of lime, the mole-

cules would seem to combine, without any previous decomposi-
tion, and any tendency therefore to absorption of heat. In the

decomposition of substances, as well as in their combination, it

is found that heat may either be absorbed or evolved. This
- uular explanation to that just given. M-

Schroder V an der Kolk, in a memoir on the mechanical energy
of chemicai action, of which an abstract is given iu the January

- T
TV
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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. JSTow 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-

frequently found by experiment that if heat is absorbed
act of decomposition, the separated components will

•oling. It is probable that in such instances, there

%.

is no formation of new molecules following the first decorn]
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

^"-attractive force, might favor a reunion. Hydrate of lime
')e cited as a case admitting of this explanation.

1 have seen that heat, by expanding and augmenting the

repulsive energy of molecular atmospheres, tends, virtually, to

polarize a si and that in this fact we have the

probable origin of thermo-electricity, (p. 61), and the explana-
tion of the effect of heat in the development of electricity by
friction

(p. 250). The same polarizing action of heat should fa-

vor the oxydation of metallic surfaces. The condensing action
°f 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
vapor. The attraction thus resulting, we must suppose, is not in

general sufficient to bring the gases within the range of the nat-

ural molecular attraction, and so into complete union with the

surface.

Combination by Volume.—-The assumption is now generally

made that the molecules of all substances in the gaseous state

{Xttupy the same volume. This conclusion to which chemists
}'ave 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
f°r 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 of r. 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

pressure. It is to be observed that the results given in Table I

hold good for compound molecules, provided as they are with

their own especiaratmospheres (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 hi= ™-\ will be diminished

in proportion to the square of this ratio, but if we estimate the

force at a given distance, this distance, as expressed in terms of r,

will be diminished in the same ratio that r 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, r, of the

molecule, simple or compound. This result depends upon the

assumption that the force of molecular repulsion varies, beyond

a certain limit, inversely as the square of the distance. Table I

skews that for the smaller values of the ratio, — (which should

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 a

matter of fact, in '

state, as we have s

which should diminish the value of n, and of the ratio — . 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

true the limit above referred to mav be greatly reduced. This

should be the case especially with the permanent gases. The
distinction between the gases and vapors lies, in all probability,

in the fact of a smaller value of 1 for the former than the lat-

ter; in consequence of which compression, or reduction of tem-
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perature of the permanent gases does not increase this value to
the limit 493 at which the liquid state becomes possible.
The received theory among chemists, of combination by vol-

ume is in entire accordance with these results derived from our
theory of molecular forces, and with the conception to which we
have been led, of the constitution of simple, and compound
molecules (p. 239, &c). If we suppose, with the chemists, that
m general the ultimate molecule is composed of two "atoms,"
this is equivalent to saying, in the language of the present the-
ory, that the ultimate molecule is a compound molecule consisting
of two simple molecules united together, and provided with its
own proper atmosphere.

All such binary molecules of elementary gases will occupy,
as we have seen, the same space, which may be called the, unit
of volume. If v represent any given volume, as a cubic "inch,
and n the number of atoms in v, then this unit of volume will

n'
^ow H one volume of one gas be presented to one vol-

ume of another the general result is that two volumes of a com-
pound gas are formecf. This implies that each of the binary mole-
cules is decomposed, each atom of the one combines with one
of the other, and thus two new compound molecules are formed,
each occupying one unit of volume. If, as in the formation of
carbonic acid, one volume of one gas unites with one volume of
another, and one volume of compound gas is formed, we must
suppose that the two binary molecules unite, as wholes, and form
one new molecule containing four atoms associated in pairs.

Again, if, as in the formation of aqueous vapor, two volumes of
one gas combine with one of the other, and two volumes are
formed, we now have two molecules a and b combining with one,
c

/ c must be decomposed, and one of its atoms must combine
with a, and another with b. Thus each molecule of water con-
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
combine with one and two new compound molecules result.

Jiea that the single molecule and one of the three mole-
cules are decomposed, and that the disunited atoms combine
Wlth 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
as 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
groups of atoms, it may contain.

"he decomposition of molecules which occurs in such cases,

must be attributed to the molecular polarization that precedes and
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the act of combination ; in conjunction with, under

special cjuvumsuiiiws, hie exertion <

D&ftt, Wght, or an electric current. We have seen already, in

fig the process of decomposition of a molecule of water

by the chemical action of zinc (p. 251), that such action upon

one of the elements of a binary compound tends to separate it

from the other, if the two are in conducting communication; as

they would be in every true compound molecule, by reason of

the electric ether condensed between them.
Chemical action of the Actinic rays.—We understand by the

actinic rays, the solar rays of high refrangibility, which are capa-

ble of producing chemical effects entirely distinct from the effects

of heat. From the view we have taken of the origin of rays of

. light (p. 217, &c.), we are led to conceive of all the

solar rad ; , s:mi<' nature, and differing

only in the rapidity of vibration, and in
l

*e int. usity of the im-

pulses propagated in the ray ; and that they owe these differences

to the fact that they originate in the vibrations of the atomettes

of molecular atmospheres, posited at various distances from the

central atoms of the molecules (p. 217). The most refrangible

actinic rays should then emanate from the atomettes that lie at

the greatest distances from these atoms.

The chemical action of light, and of the actinic rays in general,

appears to be a consequence of the feeble repulsive individual

impulses propagated in the rays that originate in the upper por-

tions of molecular atmospheres. Such feeble impulses cannot

penetrate far into the molecular atmospheres upon which they

fall, and must pass around them. They should accordingly tend

to urge a portion of the electric ether that may lie in their route

around to the farther side of the molecule, and so to bring it

into a state of positive electrization. The nature of the action

- !>, in consequence, upon the next molecule beyond
that which receives the ray, must depend upon whether there is

an electric conducting connection between the two or not. If

there be such connection the tendency of the action of the free

electricity set in motion will be to separate or decompose the

two molecules; which, in the case supposed, will be chemically
united. The action here considered is essentially the same as

'

that which occurs in the decomposition of water by zinc (p. 251)-

Most cases of the chemical action of light would seem to be ex-

plicable upon this idea. Thus we may explain the action of

light upon an explosive mixture of chlorine and hydrogen, by
the decomposition of the elementary molecules of the two gases,

and the resulting formation of two molec ,

acid. The reduction of the chlorid of silver to a subchlorid by
the action of light, might result from the same eeneral tendency
to effect a decomposition of united molecules.
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Heat may, in some cases, produce the same chemical result as
light, or the actinic rays generally. For example, it explodes
the mixture of chlorine and hydrogen. But the effect must be
ascribed to the repulsive action of the heat-pulses taken up by the
molecular atmospheres, at considerable depths below thei r •

whereas the separating action of the actinic rays is probably due
to a movement of the electric ether effected at the surface of
the atmospheres. It is questionable whether the actinic rays

>le of imparting any sensible polarization to molecules.
in this respect their tendency is the reverse of that of heat, viz:
to impart a negative, instead of a positive polarity. For their

act directly upon the ether of the molecular atmos-

as we have seen, act indirectly,
producing expansion. The distinction is the same, essentially,

n between the two modes of action of the external

exerted by electric currents (p. <6
rS)\ the one, analogous

t0 light, developing magnetic currents in groups of molecules,
; :':••:'

molecules, compound, or simple, by an indirect expansive action.

Art. XXVIII.—Analyses of Puxhtite, Marcylite and Moronolite ;

by Mr. S. W. Tyler, A.B., member of the Mining" S -hool of
rreiberg, Saxony, with prefatory remarks by Prof. Charles
U. Shepard.

1. Rahtite.—This mineral was distinguished by me as anew
species in March, 1861, during a survey of the Ducktown copper
mines, Tennesse t-, wjiere ir was found in the upper, decomposed
Portions of the great copper-lodes, associated with melaconite
and with va te and mela-
conite, and also more rai . . _ > i mid cuprite.

In structure it is q spection it

seems highly crystalline ; but this deceptive appearance 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 t nth a tinge
of blue, not unlike some of the ores of antimony. Its hardness
and density are given below by Mr. Tyler. Thus far, it has only
been found The name is bestowed in honor

f Capt. Raht, himself a student of the Freiberg School, and now
tor many years the well known manager of the principal Duck-
town mines.
The following are Mr. Tyler's description and analysis of the

specimen submitted to him'by me for examination:
*»*• JOCR. Sci.-Secoxd Seeies, Vol. XLI, No l'-- -ILuiCB, 1S68.
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The fragments of the mineral which afforded material for

following analysis appeared to be composed of crystals, but

indistinct that a determination of their form

The mineral possesses a hardness of 3
-

5 ; specific gravity, 4128
(mean of three trials which gave respectively 4*07, 4*126 and

4*188); 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 zinc.

Donate ol 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 zinc is also formed

upon the coal, and metallic particles remain in the soda, of iron

and copper. With microcosmic salt, in the oxydizing flame,

after being strongly ignited on charcoal, it gives a bead which is
#

green while hot, but on cooling becomes blue ; and which, if

treated with tin, in the reducing flame, turns of a dull red.

Heated in an open glass tube it gives off sulphurous acid and

turns brown. In the closed tube it remains unchanged.
The mineral was dissolved in fuming nitric acid. The sul-

phur which separated was collected on a dried and weighed

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 irogen, and

determined as sulphid of copper (Gu 2 S) by Rose's method, viz:

heating with a little sulphur, to redness, in a current of hydro-

gen gas. The iron was then precipitated, after neutr
with acetate of soda as basic acetate of iron, ignited and weighed
as oxyd of iron. Sulphid 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 3
,
con-

taining -1305 S; -1041 Cu 3 S, containing -0831 Cu* -0552 Fe 3 3
,

containing 0366 Fe
;
-4238 ZnS, containing "2840 Zn.

Per cent as follows

:

S 33-36 2-085 10 1

°rmU a' 3

33-36
Cu 14-00 0-441 2 ) 2 C„1 1322
Fe 6-18 0-220 1 [ ! TfeFe ( S. ^
Zn _4T86 1-468 7 ) gZn

J
4 7'58

101-40 100-00"

2. Marcylile—Marcylite is described on page 405 of my Min-
but

;

from less pure specimens than those submitted to

Mr. Tyler. Mme appears to have contained an intermixture of
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atacamite. The following is Mr. Tyler's account of bis investi-
gations.

" The specific gravity of a small piece of the mineral which I
analyzed, was 43. It agreed in other physical characteristics
with the description given in the Mineralogy.
On charcoal, the mineral swells, effervesces and melts at last

to a globule of CuO. Held in the blue flame with the platinum
forceps, it tinges it a bright green color. Heated in the closed
tube it gives off sulphur, sulphurous acid and water. With
micro-cosmic salt it gives the copper reaction.

This mineral was dissolved in concentrated nitric acid. From
the solution, copper was precipitated by means of sulphuretted
hydrogen, and determined, by Bose's method, as Cu 2 S; the iron
was precipitated with ammonia, and the lime with oxalate of
ammonia.

,
To determine the sulphur, a separate portion of the substance

was treated with fuming nitric acid ; the sulphur which remain-
ed undissolved was filtered off, dried and weighed as such, and
that which was oxydized to sulphuric acid was precipitated
from the solution with chlorid of barium and weighed as sul-

phate of baryta.
1-0137 grm. of the mineral gave -8132 Cu 3 S, containing "6444

Cu; -027 Fe 2 3
, containing -0189 Fe; 009 CaO.

„ "8110 grm. gave -6437 Cu 2 S, containing -5140 Cu ; and '0205

Fe 2 03= -oi43Fe.
'8749 grm. gave -0372 S and '8268 BaOSO 3

,
containing 1135 S.

Several trials to determine the loss by igniting gave from 15
to 20 per cent—nothing constant however. The amount of sul-

phur driven off, and the degree of oxydation which the copper
assumes, appear to vary according to c"

Cu 63-57 63-37

CuS 47-70 == 31-7 Cu and 16-0 S

FeS 2-86 1-82 Fe 104 S

CuO 31-7 Cu 8-0 O
CaOSO* 2-13 0-88 CaO " 1-25 S(
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If now we consider the iron and lime as not essential, the

formula will be CuS+CuO+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 k tions show.

1st. The fact that sulphur is given off when the mineral is

heated in a matrass proves the presence of CuS, not of Cu 2 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.
3d. All pure sulphurets of the metals hitherto described are

anhydrous; the presence of water, therefore, in coin

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 a _ irding as the correct amount of

water contained in the mineral.

3. Mbronolite.—A description of this species will be found in

the appendix to my Mineralogy. From the analyses here given

it would appear to be nearly identical with the Gelbeisenerz

found at Kolosoruk near Berlin, and analyzed bv Karnmelsberg,

and in alum slate at n, Norway, as analyzed

by Scheerer (both referred to below by Mr. Tyler). All these

substances are closely akin to the Jarosite of Breithaupt from

Jaroso, Spain.
1

Mr. Tyler gives the following as the result of his examinations.
" The analysis was conducted in the usual way so far as the

bases are concerned. To determine the amount of wat
could not be found by simple heating, as sulphuric acid would

1 Analyzed by J. Richter with the following result

:

Sulpharic acid,

Peroxydofiron. 52-5

67

(fcS + PW.- •>+
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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-geblase"), all 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.

Sue 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-
tion, 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,
ihe results of the analyses are as follows:

98-11 9998

t

This result agrees pretty well with the two analyses of " Gelb-
eisenerz" (from Bohemia and Norway) by Eammelsberg and
Scheerer, given in Kammelsberg's Mineralchemie. I annex them
for comparison.

CS0 0-U 0,8 .sx ]
'

HO 13-56 12-05 13-11 11'64 11-71 9

100-92 100-39

The formula of the mineral therefore would be this, (J^S-M^S)
+9Aq.

; the only peculiarity being that while the above have each
but one of the alkalies, they are both present in the Moronolite.



M. G. Partner on the Mechanical equivalent of Light.

In the October number of the L., E. and D. Philosophical

Magazine is copied, from Poggendorff's Annalen, an article by-

Prof. J. Thonisen, of Copenhagen, on the mechanical equivalent

of light.

His results show that about 131 foot-lbs. per minute repre-

sent the mechanical equivalent of a spermaceti candle, burning

at the rate of 126£ grs. per hour.

On the evening of the 4th of July, 1863, there was exhibited

by Mr. E. S. Kitchie, from the cupola of the State House in

Boston, an electrical light, developed by the action of 250 Bun-

sen cells, arranged in five rows of 50 cells.

The intensity of this light was estimated by Prof. Wm. B.

Rogers, by direct measurement, as equal to that of from 10,000

to 13,000 standard candles.

If we consider the electro-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 ^th of

an inch in diameter, made from electrotype copper ; and if we

assume also the internal resistance of such a cell to be equal to

15 ft. of such wire, (these are about the average meaau
then the maximum available electrical energy, which these 250

cells would evolve, would be

1 (ne)« 1 (50X4400)2

Since about 614 of these units of electrical energy are the

» i * * : c t. .
i „ ,

80666666
quivalent of one unit of mechanical energy, we find —rrr

—

Dividing this by the estimated amount of light we getj^
= 13-1, or ———

.= 10-1 foot-lbs. per minute as the mechanical
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Art. XXX.—On Scheeletine at the Southampton Lead Mine, Mas-
sachusetts, and Uwarowite at Wood's Chrome Mine, Texas, Penn-
ylvama by Charles Upham Shepard.

watched with much diligence the materials throw
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 als< I bv 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.
The scheeletine crystals are nearly half an inch long by fths

ch in diameter, having the form of right square prisms,

imperfectly terminated by acute four-sided pyramids, whose
sides have an inr rmediary inclination betwixt the lateral edges
and planes, and are therefore hemihedral. The lateral faces
are not altogether plane, but present a dissected or unfinished

appearance,—a quality also perceptible in the terminations.
The color is pale wax-yellow, passing into gray. The inner

Portions ith a shade of blue, and have a
submetallic luster. Otherwise the luster is adamantine.

Before the blowpipe, it decrepitates slightly. It melts easily,

yielding vapors of lead, and leaves a dark gray globule. With
borax on charcoal, it affords globules of lead, is yellow while hot,

out becomes gray and opaque on cooling. With salt of phos-
phorus the color is yellow while hot; but it becomes colorless

is in excess, when it is greenish-
>.x wiii] want .1 loj i< ai i _i w ish after it is cold.

With niti dissolved, leaving a yellow resi-

de. Ammonia throws down protoxyd of lead from the solu-
tu »n. The yellow residue on being fused with four times its

weight of carbonate of soda containing a little nitrate of potassa,

and treated with hot water, gave a colorless solution, which, after

lulated with hydrochloric acid and the addition of

a short time a rich blue color, from the

framinm.

. It is quite possible that this mineral may have been noticed

before at the mine and been mistaken for cerasite or matlockite,

°ne or the other of which, under the old name of the muriate of

kad, has been supposed to exist at this locality.
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The discovery is the more interesting when coupled with that

of tungsten (scheelite) which I lately made known through this

oa existing along with minute crystals of cassiterite in

the neighboring town of Chesterfield. Wolfrarnium is eminently

a stanniferous metal in its geological associations. And now
that we have it in all its known species, either in this region or

in the not far distant one of Monroe and Trumbull, Conn., we
may well be encouraged to persevere in efforts to find tin in

workable quantity not far distant.

2. Uwarowite.—This mineral was received in April, 1861,

from Capt. Harris, the manager of the Chrome mines at Texas,

Pa., in a collection of minerals from that region ; but has been

left in my laboratory here unexamined until now. Th
are scattered through a coarsely granular, pale green clinochlore,

which is also intermingled with a brownish-gray vermiculite.

They are not abundant, ten or twenty in number to the square

inch of the gangue. In size the largest are scarcely T
*

Tth of an

inch in diameter. The color is equal to that of the emerald,

and they are nearly transparent. The hardness and luster are

those of garnet. Alone before the blowpipe, it is infusible;

but it slowly dissolves in borax to a beautiful chrome-green

globule. Patches of apple-green chlorochromite are also scat-

tered through the aggregate.

In the opinion of yourself and others upon whose judgment

I rely, the time has arrived for the promulgation of the discov-

eries made by me, now many years since, of certain new proper-

ties of the alkali-metals, rendering them of value in the amalga-

mation of ores of the precious metals.

You are aware that, pending the repeated investigations

which I have conducted upon this important subject, I have
made communications of my results, both oral and written,

c~

oe to many persons, yourself among the number; but

that until the latter part of the year 1864, no final step was
taken to place these discoveries before the public in a tangible

form. On the 27th of December, 1864, a patent of the U. S.

Government was granted to me for specified modes of applying
the said discoveries; the specification having been at my request
retained on file in the Patent Office for six°months (as the new
patent law permits); so that the expiration of the term of this

patent did not commence until the 27th of June, 1865.
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It appears, however, that my frequent (

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 my
patent, I am informed that several applications (necessarily
fruitless) have been made at Washington by others for patents
covering some or all of my uses of the alkali-metals; and an
-English patent has been procured in the name of the eminent
chemist Win. Crookes, dated Aug. 12, 1865 (about eight months
subsequent to the filing of my specification at Washington)

:

of the specification of which I have procured a copy, and find
it to present a remarkable similarity to my own. Moreover,
I frequently find allusions and statements relating to this sub-
ject, generally more or less imperfect and obscure, in the public
prints throughout the world.

It has clearly, therefore, become incumbent upon me—if only
as a matter of justice to the mining community and others in-

terested—to furnish authentic information as to what has
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 of
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 laws 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
33 the numbers 1, 2 and 3 ; and which I designate accordingly.
A few lines, also, regarding the term "magnetio amalgams,"

^hich not a few will deem fantastic, and as suggesting un-

authorized analogies. I hope to show, however, at some other
time, that in applying the term I have followed the dictates of
reason, and even the direct path of the modern leaders in cos-

ttical 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
A». Jour. Sci.-Second Series, Vol. XLI, No. 122,-March, 1868.
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exerts a chen

bodies at ins

netic attraction and repulsion, which
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

convected heat, although the one propagates itself throughout

the universe of space, whilst the other is susceptible only of dif-

fusion throughout insensible distances, from molecule to molecule.

More of this, however, hereafter. The term, from its conven-

ience alone, will doubtless come into extensive use, as a techni-

cal term, among those who are most concerned in the utiliza-

tion of the magnetic amalgams.
39 Nassau St., New York, January 15, 1866.

My invention consists : In imparting to quicksilver * a

greatly enhanced adhesion, attraction, or affinity for other metals

and for its own substance ; by adding to it a minute quantity

of one of the highly electro-positive metals * sodium,

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 precious metals from their ores.

3d. In all operations in which amalgamation by qu
in conjunction with reducing metals, such as iron or zinc, can

be made available in recovering metals from their soluble or in-

soluble saline compounds; such as silver "from its sulphate,

chlorid or hyposulphite ; lead from its sulphate or chlorid
;

gold

from its chlorid or other solution.

8th. In the mercurization of metallic surfaces in general ;
for

instance, in the amalgamation of the surfaces of zinc in voltaic

batteries ; of the surfaces of copper plates, pans, etc., used in

the saving of gold from its ores; * *
9th. In the more convenient transportation of quicksilver, by

the reduction thereof into solid forms.

I shall now proceed to the description of those special and
peculiar qualities of these amalgams of the alkali-metals which
I have discovered, and which have led to my new uses of them
in the chemical and metallurgic arts.

A quantity of one of the magnetic amalgams, dissolved in

one hundred times its weight or more of quicksilver, communi-
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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. This
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
recognized, and which is due to causes as yet undiscovered, or
at least uninvestigated) is instantly overcome ; whether their
particles be coarse, fine, or even impalpable. 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

tal in gold and silver mines) forms no obstacle to im-
mediate amalgamation by this magnetic quicksilver. The atoms
of the quicksilver are, as it would seem, put into a polaric con-
dition by a minute addition of one of those metals which range
themselves toward the electro-positive end of the scale ; so that

for the more electro-negative metals is so greatly ex-

t it seizes upon, and is absorbed by, their surfaces in-

as water is absorbed by a lump of sugar or
other porous substance soluble in it.

ouch quicksilver (unlike ordinary quicksilver) even adheres

to surfaces of iron, steel, platinum, aluminum and an-
timony

; an adhesion which, however, as I have discovered, in
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 magn

of the magnetic amalgam, is mag-

»• Applications of the magnetic amalgams to working the ores of the

precious metals.

My improvement in methods of amalgamating gold and silver
pres consists in adding from time to time to the quicksilver used

oat one-hundredth part, or less, of its weight
°f one of | .ias. The frequency with which
the amalgam is to be added "cannot be exactly specified, as it

*'H be found to depend more or less on a multitude o{ circum-
stances

; such, for instance, as the temperature, the purity of the

*ater and the quantity of water used, the ratio borne by the
surface of - mount and mode of

agitation of the quicksilver, the nature of the process and of the
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apparatus used, the character of the ore, the strength of the

amalgam, etc., etc. ; so that this important point can only be de-

termined by experience in each case. Some general directions

may, however, be derived from the experiments which have

been made. It has been found that very much less sodium is

requisite in those cases in which much water is employed, and

that water frequently renewed ; for instance, in the rifles of a

sluice, and in all forms of amalgamators through which a con-

tinual current of fresh water is kept running ; mercurial solu-

tions of sodium, as I have discovered, being little affected by

water which is free from acid, alkaline, or saline impurities. In

those cases, however, in which little water is employed, and es-

pecially when the ore and quicksilver are ground up together

into a "slum" or slime, this water soon becomes alkaline, and

an oxydation of the sodium sets in, necessitating its frequent

renewal. In such cases, therefore, the following manipulation

is recommended : The whole amount of quicksilver to be used

for working up a batch of slime, say 50 pounds, is magnetized

by dissolving in it one per cent of amalgam ISTo. 2 ; or better,

two per cent of the soft amalgam No. 1, which dissolves more

readily ; half of the whole, or 25 pounds, is then thrown into

the mill with the ore at first, and, as the incorporation proceeds,

certain fractions of the other half are gradually added, at inter-

vals of time varying according to circumstances, until the whole

has been added. If, as is usual, the quicksilver is a portion

which has been separated from the slime of a previous operation,

it will usually retain some sodium, and therefore will require

fresh amalgam in proportionately smaller quantity.

In sluicing operations the soft amalgam No. 1 is most suit-

able, on account of its ready solubility in mercury ; and in these

cases it is practicable 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

>er being a very suitable agent for suchof tarnished sheet copper being a very suitable agent

melting

It may be remarked in passing, that the amalgam No. 1 i

from No. 2, by melting it in an

by melting with twice its weight ; considerable time, however,
being requisite, in the case of No. 3, to produce the additional

combination. In copper-plate amalgamation, that is, in those

cases i n w I :
a I s are brough t into co i

"is better to substitute :

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
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great economy in wear and tear of apparatus, as well as in
first cost, is effected by using, in connection with the magnetic
amalgam, plates or surfaces of iron instead of copper. The
power of coating or enfilming iron renders the amalgams in fact
peculiarly valuable in every form of arrastra, drag-mill, or other
apparatus for amalgamation which has internal surfaces of iron,
these surfaces becoming coated over with quicksilver, and thus
immensely extending its chances of contact with those particles
of gold which are so fine as to remain suspended in the water.

.
Other important devices arise out of this power of enfilming

iron surfaces, such as the keeping of iron surfaces of stamps,
and of other apparatus used in crushing ores continually coated
with quicksilver. Quicksilver possessed of the magnetic quality

" may be kept dropping or trickling upon the surfaces of crushing-
rollers

; or in those crushers in which iron balls are used, the
surfaces of these balls may be kept enfilmed. In like manner
as the adhesion of quicksilver to other metals is exalted by the
alkali-metals, so, also, as I have discovered, is its cohesion with
itself greatly increased. It is rendered more viscid, more diffi-

cult to divide mechanically, and when thus divided runs
together again instantly upon contact. Hence arise new results
of incalculable value. For instance, the so-called "flouring" or
granulation of the quicksilver, which in the amalgamation of
?res always occasions so great losses, both of the quicksilver
itself and of its amalgams with the precious metals, is reduced
to a minimum or altogether prevented.
The recovery of floured quicksilver and amalgams from

shmes and similar mixtures is also greatly facilitated and accel-

erated thereby. For. this purpose some strongly magnetized
quicksilver is thrown into the separator. Such slimes may
even be operated upon with advantage by the ordinary process
of panning unetic quicksilver being thrown
mto each pan and stirred about at first for a few moments with
the hand, which will collect together and incorporate all the

scattered globules of auriferous amalgam. In fact, in all pan-
ning operations, even upon the pay-dirt of placer diggings,
much labor, gold, and time may in this way be saved.

.
It is necessary to specify an important precaution applicable

in some cases in which magnetic amalgams are used, and par-

in those cases in which the ore is ground or agitated

metallic iron. This arises from
-• of the adhesion of some abraded particles of iron

Igam. The following plan is therefore recommended
in these cases: The as • :on from the excess
°f quicksih I in an earthen dish

0r iron ladle (with addition of a little quicksilver, if necessary,

10 make it more fluid), and the iron, which will rise and form a
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scum on the surface, is skimmed off. The excess of quicksilver

may then, after cooling, be again separated from the amalgam

in the usual way. Any amalgam which may adhere to the

iron-scum is rea u. by boiling in water to

remove the sodium. This process depends on the sii

that the adhesion to the iron totally disappears with the extrac-

tion of the last traces of sodium < r. In fact,

it is possible to remove all the iron from the amalgam by

boiling directly in water, without any previous fusion; more

particularly if the water be made somewhat acid or alkaline.

The presence of iron in a sample of amalgam is readily detected

by the magnet, which instrument may be sometimes used to

advantage also in separating intermixed iron from amalgam,

after all sodium has been extracted from the latter. There are

still other metals which will usually be found adherent to the

a when sodium has been used ; such as platinum and

osmiridium. These, like iron, immediately detach themselves

on the removal of the sodium by boiling the diluted

in water. A mixture i am, or both, with

iron, may of course be or by the magnet. It

will generally be found desirable, as in other cases where quick-

silver is used and ores containing arsenic or sulphur op< rat d

upon, to remove as much as practicable of the arsenic or

sulphur by previous roasting or other chemical treatment.

III.—Applications to the recovery of metals from their saline compounds.

In the common operation of reducing silver to an amalgam
from its native or artificial chlorid, or from its sulphate, by the

action of metallic iron or zinc in conjunction with qui

immense advantage arises from the use of the magnetic amal-

gams, especially in the reduction of the time occupied to a frac-

tion of that heretofore required. This applies as well to ores in

which the silver occurs . bromid or iodid, as

to tiiose in which the silver has'bt- -n piwio islv converted into

chlorid, or sulphate, or both, by i
mon salt or

''
'

-"'
' : i

. ' .. : : . :

:'.-

lution. * * * L r

When gold has been obtained in solution, either from ores or

of potassium, or any other solvent, also when silver has been

mode of saving these metals will be found
to be their conversion into amalgams, by precipitation with me-
::,,: ;:. :' -

; r,„- •
; ,,. ..

when the solutions are dilute. * « *
The greater rapidity and perfection of the precipitation, in
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these cases, are obviously due to the absolute contact at once es-
tablished with the iron surfaces by the magnetic quicksilver, and

i kept up constantly

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 o:

ith great rapidity l
fashion of a paint ; the material of s

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-
mi form for such brushes, is that of a flat varnish or white-wash
brush.

' J

Among the important uses of such brushes maybe instanced:
the amalga >r iron) plates used in saving gold
from ores ;

* * * Another valuable use is the recovery of
quicksilver which has been spilled or scattered in the form of
globules; such a flat b quicksilver,
instantly collecting, incorporating, and sucking up the scattered

globules, even from the most irregular surface.

The same principle of adhesion of magnetic amalgams to a
brush of steel wire, is applicable, in many obvious ways, to the

separation of metals from ores, and of granulated or floured

quicksilver from ores and slimes, etc.

IX.

—

Applications to the Transportation of Quicksilver.

The ordinary mode of packing and transporting quicksilver
]n bulk, is very expensive and troublesome ; and in its ordinary
form its transfer from one vessel into another is accompanied by
great liability to loss. It will therefore be found very conven-
]ent and useful to possess simple, cheap and practicable modes,
such as tkose described above, of converting it into solid forms,

susceptible of transportation in vessels of lighter and cheaper

material than the ordinary wrought-iron bottles; such, for in-

stance, as glass or earthen ware jars, wooden kegs, bags or bot-

tles, or other envelops of caoutchouc or gutta-percha, etc., etc.

This plan also enables quicksilver to be packed, stored, trans-

ported and sold in convenient forms; such as bars, ingots, cyl-

mders, blocks, cubes, spheres, or pellets, of definite sizes and
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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 quicksil-

ver is to be 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 sulphuric or acetic acid.

The modes of packing such ingots, for preservation and trans-

portation, are already sufficiently set forth in a preceding para-

graph.

Claims.—The claims attached to this specification are twenty-

three in number ; and those only are here given which directly

concern the miner and amalgamator.
What I claim as my inventions are :

—

1st. The combination with quicksilver, when used for the ex-

traction by amalgamation of any metal or metals from ores,

slimes, and mixtures with other materials ; of metallic sodium,

or metallic potassium, or any other highly electro-positive metal

equivalent in its action thereto ; as above set forth.

2d. In those amalgamators in which amalgamated plates of

copper or other metal are used ; the substitution therefor of plates

or surfaces of iron, coated with quicksilver combined with sodi-

um, or other highly electro-positive metal; as above set forth.

3d. The coating of iron surfaces, between or under which

ores or other materials are crushed, with quicksilver combined

with sodium, or other highly electro-positive metal ; as above

set forth.

4th. The prevention of the granulation or flouring of quick-

silver, when used in any method of amalgamating ores or other

-
: by addition thereto of sodium, or other highly electro-

positive metal ; as above set forth.

5th. The separation of intermixed iron from double amalgams
of gold and sodium, or of silver and sodium ; by fusion with

excess of quicksilver and skimming; as above' set forth.

6th. The separation of intermixed iron, platinum, osmiridium,

and other non-amalgamable metals, from amalgams containing— ~ its equivalent; by action thereupon of water or other

' liquid ; as above set forth.

i separation of intermixed iron from amalgams con-

taining sodium or its equivalent, or from any metal or metals

extracted from such amalgams ; by magnets either permanent
or electro-magnetic; as above set forth.

8th. The combination with quicksilver, when used in con-

junction with iron or other reducing metals for reducing to an
amalgam, silver from its chlorid or other compound, or any

xydating liqu

7th. These,
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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 metallic 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.

13th. 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.

14th. 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.

loth. The more con >n, handling and sub-
division of quicksilver; by conversion into solid forms; in the
manner herein substantially described.

Editorial Note.—At the session of the National Academy of
Sciences held in Washington in Jiu iman read
a paper upon the sodium amalgamation, detailing the results of
a series of experiments conducted by him upon a scale of suf-

ficient magnitude to test the value of this discovery upon gold
quartz. In one experiment made on over 500 pounds of low
grade ores, worth about $15 per ton, the sodium amalgam ex-

tracted practically all the gold not existing in the sulphids.

This experiment was conducted in a large-sized Freiberg amal-

gamator and was continued through one hour, the sodium
amalgam being added in four successive portions of one ounce
each, dissolved in a portion of the 20 pounds of mercury em-
ployed. The loss in mercury was about <

Ity of the sodium ~
ntity of mercury i

In a second series of experiments conducted on carefully pre-

pared samples of richer ore, worth $320 per ton, treated in a

revolving barrel, the saving by ordinary mercury was from 40
to 60 per cent of the total quantity of gold present. With the

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

process on a large scale in the ac Mrtz mills.

The results of these experiments will be noticed hereafter.

A*. Jour. Sci.-Second Series, Vol. XLI, No. 122,-March, 1866.
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Art. XXXIL— Caricography ; by Prof. C. Dewey.

(Continued from vol. xxxix, p. 73, 1865.)

No. 286. Carex Hartii, Dew.

graeilibus variis erectis, suprema longiore in medio vel supra vel infra

fructifera, sessilibus squamas lanceolatas acutas subfuscas ferentibus

;

spicis pistilliferis 2-7, vulgo 4, cylindraceis oblongis sublaxifloris et infra

prsecipue subremotis plerumq . eteatis, superioribus

sessilibus saepe ad apicem strv exserto pedunculatis

interdum supra %U luobus longo-exserto-pedunculatis

'nflatis vel conico-elliptici

5 longis strictis nodosis per-angustis raargine

scabemmis et seeps culmum tavern plusquam duplo pvsecedentibus.

Culm 15-25 inches high, erect, slender above, smooth except the high-

est part of the edges, with bracts and leaves surpassing the culm,

and the leaves very narrow and long, often more than twice the length of

the culm and very scabrous on the edges, knotted : spikes ves;

the wholly staminiferous 1-3, commonly 2, nearly half 1, »ei

or none, cylindric, 'slender, sessile; some staminiferous have a few fruit m
• or at the base or vertex ; the terminal much the lo

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

sessile, the next higher exsert pedunculate and erect, the lowest one

or two very long-exsert pedunculate sometimes recurved, and the lowest

mostly erect. wrered, especiallv below, bracteate and

the lower with long-lean

stigmas 3 ; f rostrate, bidentate, nerved,

tapering b el Qg r nearly retrorse in maturity, much

longer than the slender ovate lanceolate scale. w .

Wet grounds, Dundee, Yates Co., K Y., discovered bv Dr. ?. H '

Wright, Ludlowville, Tompkins Co., H. B. Lord. Hastings Rood, Canada

West, J. Macoun.
The retrorse fruit brings up C. retrorsa, but the difference in the spikes

and culm and fruit is too great, and the achenia are ver
C. retrorsa has achenia long and round sub-triquetrous ; the

Staminate spikes less various; pistillate spikes more loosely flowered;

: and plant more slender.

Wet grounds, Greece, ten miles west of Rochester, Dr. S. B. Brad-

ley. Here Dr. B. had discovered C. mirata, and was searching for it*

rediscovery, 1861. Also, at Belleville, Canada West, J. Macoun.
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No. 287. C. vaginata, Tausch 1821.

aninifera unica oblonga culrao stricto fulta vel
" '

:

'
'

:
' "

' - '

:" ---_:•
.

•'

-

'..•:- ' - -.:^ ->;.-. •<-.
squama oblonga sub-obtusa longioribus; culrao laevi foliato, fo

bus raargine supra scabris, bractese vagina vix foliaceum cuspi-
dem abiuptani ferente ; culrao perlsevi.

This plant is widely spread over Germany and Scandinavia, but it is
so variable that Kunze in 1840-50 gave twelve synonyms in the nineteen
authors he quotes on this species, and omitted the name given by Fries,

from Europe, and one of them from
:-. there is too great a difference for

at plants may have been confounded
ttbors. The one from Fries has a pair of too c!<

-

rcely sheathed, too nearly so-- Hike. The
respond chiefly to the above description, authorized by those of

g, Anderson, Kunze and Steudel. In Hooker's Flora Bor.-

Boott gave C. phozostachyce, Smith, as synonymous with C.

,i it to Greenland, Fort
«orman on Mackenzie River, and Rocky Mt>. It is doubtless the Euro-

I'r. Gray imWmei Mr. Paine, uho had found a variety in

. that C. vaginata had been found near Montreal by the late
Ar

- Macrae, and later at tl

srae's plants by Prof. 1

detect any plant of that name. I had hoped to ascertain whether the
Montreal specimens agreed with the European or with the varieties found
oj Mr. Paine. This -be European in so many par-

ticulars that a more full account is given under the following name.

M ihs t >w;|,\ iniiiua int- rdiini *u'.r;t licali .•x-.eib
;

T«ginantibus, fnu'tilius (ristuimutkis ovati.s <r.

ituio alto- au!i infra I»vi inclinato longi- et arct

(; ilm 12-30 inches high, very slender and nearly filiform a

m leaves about half as long

>'::

-. ,. - . ,-.. . -
-

•

-
:
-.:

;

narrow and : m H *l i

'
•

'
:

iV ' r ' "V:U "

-

':
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rostrate and the beak often turned one side or refracted, two-toothed,

smooth, near twice longer or rarely little longer than the ovate or oblong

obtuse or sub-acute scale.

Discovered in a marsh in Bergen. 20 miles west of Rochester, by Rev.

J. A. Paine; the first known locality in the United States:

in June, 1865. On some of the Bergen specimens, the refraction of the

'.-:•:'
•

' >.-
• ,,-. -:.: - ••

. . : •

of the early mature plants, is striking. Both of these curious particu-

lars are found on many of the Em- the former is

given in the description i

some popular remarks of Fries ; and the latter is alluded to, with the

other, as of no consequence, by Anderse
while Lang states of the former that he had examined it on the C. vagi-

nata cultivated in a botanic garden, but had never found it on one of the

numerous specimens be wing in their indigenous

state. Of course Dr. Lang did not introduce the refraction of the stem

tiption of this species.

The height of C. vaginata (5 to 12 inches by Steudel), the greater

width of the l< ike leaf or ter-

the broad sheath

from Europe and on the figures of Kunze and Andersson, the a

and coarse leaves and more stocky form, as well as differences in the

aguish the Bergen plant from the European.

No. 288. C. Macounii, Dew.

Spicis vai is vel inordinatis cylindraceis erectis

bracleatis; oi re breviore longo-bracte-

ata, terminal les lanceolatas infra spar-

- - ;
. - - -..._. ...-

. ;

. - ;

.'•-
:

'-:. -

-:'•:- '

-

•

o-subinflatis laevibus nerv- - pitatis longo-

ratis divergentibus vel rectangule separatis, squamam ovato-

lanceolatam ad basin aequ u teis foliisque

margine vix scabris et cub ,,in breviore.

Culm one to two feet high, erect, smooth ; bracts and leaves long,

--"• '- •
..: -.'.:

culate; the : ,.1)Ve an
'

d sheathed exsert-

inate spikes 2,

terminal, cylindric, iong, the lower BO
[er bract, both

'

;
|

"^"}-^1 low, and the pistillate 4, upper-

'?, long pedunculate,*
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middle
; all the pistillate loose-flowered especially below ; stigma

.'-conic, inflated at base, rosj I and biden-

ir below, smooth, nerved, generally
longer than the narrow oblong acute and awned or ovate-lancc
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-
conn, whose name the discovery honors. Though related to C.follicu-
tataL., it seems quite different, and the achenia wholly unlike; future
forms may show more clearly its relations.

No. 289. C. Canadensis, Dew.

Tiinifera unica perlongo-cylindracea erecta reraota

lata* ferente

:

- 1 -
, w _ _. -

,
; ! • o 3, oblongis cylindraceis

erectis subde - Jum brevi-ovata et_ ssepe per-longo-

pedunculata; fj ;ico-rostratis

Culm 15-24 inches high, erect, rather slender, very smooth, leafy

toward the base; leaves and bracts surpass the culm; ipikea

terminal staminate long-cylindric, remote from its bract and more from

tte, erect and slender, covered with long broad lanceolate scales

;

pistillate spikes 1-3, commonly 2, often 1, very rarelv 3. cvlindnc, ob-
long, erect, the lowest sora te and long exsert-pedun-

culate, bract. i ; stigmas 3; fruit ovate,

inflated, conic-tapering into a 3-sided beak, which is rather deep bifurcate

Small pon •Vest, J. Ma-
coun. I have seen nothing like it in the specimens obtained by me. It

has been ref! 't the achenia much differ, as well

as the spikes and fruit.

No. 290. C. Bella-villa, Dew.
'>

3, cylindraceis erectis vulgo apprc

terminali longiore et omnibus bracteatis sessilibus

squamiferis
;

pistilliferis vulgo 2, i

8ub-remotis, termin seasilibtw longo-

- "-
-

uis nervpsis lajvibus per-divergentibus rectangule positis vel

sub-retrorsis rostro longi-bifurcato subtriquetro longo-stipitatis, squaraam

l°»gam lanceolatam dorso viridem inf

ae scabris culmum foliatum superantibus. Ache-

niura est triquetrum infra teres supra

Culm about U foot high, erect, st bm*
,
rough

a little on the upper part; bract leaves rise from

and with the leaves surpass the calm
|

•
commonly

C erect, near or sub-remote, the terminal often longer, all set-
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sile and bearing long lanceolate scales, rough to the eye but soft to the

.-
.

.
.

culate, erect, very loose-flowered, short and broad sheathed, tl

staminate at the apex and nearly sessile, the lowest sub-remote; stigmas

3 : fruit long, slender, ovate-lanceolate, conic, Den

tae and exceeding the scale aute equalling t

tie upper part of the spit

Near Belleville, Canada West, J

''•-:
- • -;.-..' '- :-.'•]: '• :' ..'<<'''

sejuncti-floris vel verticili

obtusa vel sis to infra lsevi.

Culm 18 inches high, slender, smooth below and leafy: bracts not

sheathing, leaf-like, the tower about as long as the culm ; shun

lower remote u.4 \<m t ) \ i< , - u ; li il i< , -t 4
> -

fruit oval or oblong, small, t, shorter than the oblong-

acute scale below or the oblong-obtuse scale above.

Columbia River, Scouler; Oregon. .
Llayden.

;. v . i

-.-'..

its scale. Though the Kansas specimens are not very definite.

referable on the whole to this species, which only Dr. Boott had recognized.

No. 292. C. Hoeana, Boott. Blast No. 63, et Rich. Exp. Arc, 1851.

-

iferiore subinde vaginata brevi- et exaerti-

North America, Methy iV j) r- Boott.

In form this •

| ;. g»ve to

Raea."
ite spikes many flowered,

,,u<-M !(. .>e tl •

-

.
V*. 62. Some specimens from the base of the White

n and colder part of our country, it is desirable to extend the

circulation of Dr. Boott's description.



Whitney's Geology of Califor

Art. XXXIII.— Whitney's Geology of California.
1

In the last number of this Journal the publication of the
second volume of the Eeports of the Geological Survey of Cali-
fornia, was announced. This is the first volume of the Geol-
ogy, the preceding volume being devoted to Paleontology.
We 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
California is by no means so simple as that of similarly large
areas east of the Rocky Mountains. It may be simple in its

main outlines, but it is very complicated in its details, and it is

only by a study of these details that the wider generalizations
are apparent. Professor Whitney foreshadowed some of the
results here given, in his preface to the first volume of the

-Paleontological Report, and more fully in an article in this Jour-
nal, vol. xxxviii, pp. 256, 298.

It was then announced that he considered the Coast Ranges
to be made up of the Cretaceous and Tertiary, and the Sierra
Nevada of newer Carboniferous, Triassic, and Jurassic forma-
tes, the auriferous rocks on the western slope and argentifer-

ous deposits of the east, being mostly in the Triassic and Juras-

ag from the fossils obtained and the number of locali-

ses in which they occur.
In the volume before us he gives as many of the data from

which these and other conclusions have been derived. We pro-
ceed to notice some of the more interesting facts.

The subject is naturally divided into two parts, one relating
to the Coast Ranges, the other to the Sierra Nevada ; but in the

arrangement of the subordinate parts, no systematic order has
been pursued except such as is most convenient. The main

1

Geological Survey of California, by J. D. Whitnet, State Geologist. Geology
volume I. Report of Progress ar wm% from 1860 to

the Legislature nf HaHfn'mia. 1865.
;ney was assisted durti

;
during 1860 to Feb. 1861, by Mr.'WiujAM

•

in the Gteol.
' to 1864. by Mr.

J4, by Mr. Clarence Kwg, as volunteer geological assist-

Iv'to^hTareM oTaU New England, Sew York, Pea^sjl-

Jiodbyprof. W. H.Bb«W£



232 Whitney s Geology of California.

features of the mountain system of the state, Professor Whit-

ney illustrates in the following manner.
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.

Let 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

be found to do, with the given direction, from Visalea to Red

Bluff; the first parallel line east of this, drawn at 55 miles dis-

tance, will pass through or very near the highest points of the

Sierra Nevada, beginning with Mt. Shasta on the north, and

touching in succession, toward the south, first Lassen's Peak,

then Spanish Peak, Pilot Peak, the Downeyville Buttes, Pyramid

Peak, Castle Peak, Mt. Dana, to Mt. San Bernardino and San

Jacinto, touching also the high group of peaks discovered dur-

ing the explorations of 1864. This line, if straight, would pass

very near the culminating peaks of the Sierras for 500 miles.

The next parallel east of this, (at the same distance of 5o

miles), crosses a series of depressions, occupied by lakes and

deserts. The Klamath, Wright, Pyramid and Walker lakes,

Death valley, Soda lake and the sink of the Mojave lie on it.

The first line to the west of the central one will be found to

follow very closely the eastern base of the Coast Banges from

near Kern lake, northward for near 300 miles.

The second line west, and last parallel, represents very nearly

the coast line of the Pacific, or the western base of the Coast

These lines divide the state into four belts of nearly equal

over about

files, which

embrace the most important part of the state, comprising nearly

the whole of the agricultural, and by far the most of the min-

eral districts. These belts are designated as follows, naming

them from the east to the west : the Eastern slope, the Sierra

Nevada, the great Californian Valley, and the Coast ranges.

He further divides the state into the Southern, Central, and

Northern Divisions, by two lines at right angles to these parallels,

the first passing through Fort Tejon, near°the southern end of

the great Central Valley, the other through Fort Beading, near

the northern end. In this article we will only notice

The Coast Banges.

These, as their name indicates, lie near the coast, and when
seen from the sea, appear to form an almost unbroken wall rising

directly from the water. They consist of a number of chains
or ranges, known under separate local 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. In some
of 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-

r 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

extensively metamorphosed, and almost everywhere have been
greatly distorted since their deposition; and "in places this dis-

turbance is going on at the present time. Both volcanic rocks
and granite occur, but neither forms a conspicuous part in the

system as a whole. The volcanic, 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 Iat. 33°, nor north farther than lat.

41° 30' or 42°. They lie almost entirely within a length of 550
miles; on e tbey are feebly represented, and
apparently die out at the limits mentioned.

In breadth they are remarkably uniform for over three hun-
dred miles of the length, being about 55 miles wide; but each
side of the middle they swell out to 60 miles or over.

There is no central axis, nor is there a dominant chain, to

*hich the others are subordinate. We will therefore notice

some of the details as briefly as possible, and then return to

some of the generalizations deduced.
The Monte Diablo Range.—This range possesses peculiar inter-

est, and was studied with more care than most of the others.

It forms the eastern member of the series, lying south of the
bay of San Francisco. It commences at the straits of Carquines,

and runs in a southeasterly direction to Pass El Boble, a dis-

tance of about 220 or 230 miles. The range has no central

ndge upon which are located the culminating points, but con-

sists of a belt of irregular hills 20 to 35 miles wide, the higher

points associated in groups. On the eastern side the base l
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mence distinct, but which finally become merged into the main

mass. The chain is traversed by several depressions, si

the higher groups of peaks, and in these depressions are the

more important passes. The following table shows the sub-

. and the heights of the higher peaks of each group,

and of the intervening passes.

Monte Diablo, Mt. Diablo, 3856, Livermore Pass, 686.

Mount Han. '

. '!
. l! ,: ,

; ton, 4440, Pacheco's " 1470.

Panoche, Mariposa peak, 3700, Panoche " 2500.

San Carlos, San

Estrella, ? Pass El Roble, ?

Monte Diablo, the culmination of the most northern group, is

about SO miles from San Francisco, and forms a most ii

and conspicuous feature, and by far the best known h i i nark,

in the state. Although less than 4000 ft. high, its ]
osition ifl

such in respect to the surrounding country that it can be seen

for a great distance in nearly every direction; and from its sum-

snow-covered Sierra Nevada is visible for more than 300 miles

along its crest, and the whole area spread out before the eye is

nearly 40,000 square miles.

The mountain consists essentially of a double arch of Cre-

taceous strata, highly metamorphosed near the crest ; this meta-

morphic center embraces about six or seven square miles, en-

tirely surrounded by unaltered Cretaceous, and this in turn is

encircled by the Tertiary which rests upon it.

The metamorphism of the Cretaceous can be here well

studied, and the passage of the Cretin- ..;;.- ^ ties into jaspers,

and of sandstones into serpentines and other forms of rock, are

seen to perfection. These metamorphic rocks bear a little gold,

r, copper and iron, but perhaps i

or conditions of economical importance; and we may here

at this is the case with several other of the groups.

There is no unmistakably eruptive rock, but an inconsiderable

portion closely resembles it in character, and may prove eruptive.

Resting conformably on the metamorphic in some pi

passing into it in others, are unaltered Cretaceous strat
lany of which have proved to be new species, their de-

scriptions having already appeared in the volume on Paleon-

tology. In the upper members of this Cretaceous, on the north

-
: • ' '

:

''
• -.-- .

• \. •

'

Diabl., l
:
Miiu s - Th ,al U Is, as stated, are two in num-

ber (possibly more); they dip to the nor,th 'at a considerable
angle, aud yield a very good quality of bituminous coal. The
produce of the mines in 1864 was 37,453 tons, and a larger
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quantity might be obtained. These are the only coal mines in
the state of any considerable extent, in successful operation,

- in several other places in similai

Resting on these Cretaceous strata, apparently con-
formably, is an immense thickness of Tertiary, of Miocene and
Pliocene beds, the latter passing gradually into the more recent
formations forming the plains. If the Eocene exists here or
elsewhere in the state, its presence has not yet been proved by

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
continue distinct from the main chain for over fifty miles, and
then unite Iton group. Opposite San Fran-
cisco they are 1400 to 1700 ft. high, but farther north they rise

it- Between this and the main chain are two val-

north to the straits of

sd through a break in the hills

near the head of the I bv a < which a

ire time, furnish the available gap for the Pacific Kail*

reach the bay and coast, the low Livermore Pass being
the most practical place for such a road to cross the eastern
members of the chain. There is here the usual admixture of
tertiary, Cretaceous and metamorphic. In the northern part
the unaltered strata form for some distance a well defined syn-

south they are more
broken and irregular. A belt of metamorphic runs nearly the
whole length

; and in several places eruptive rocks come through,
but they do not appear to have exerted any considerable influ-

r metamorphism of the mass.
west of this group lies the bay of San Francisco.
Passing s< ore's Pass,

low Tertiary hill
s I,.. th: u a thousand feet high, denuded with

rounded onl ar v alleys, make up
the range. They are the exception of the

ng, when they are covered with the annual herbage,
are very barren and desolate.

South of this lies the greater mass of the Mt. Hamilton group,

<rn except from the labor i contain-

...;-. '. .'.,-.' '
= - - ':.;:.;

.

;='.•.;. i

into deep canons; the whole center consists of metamorphic

h are so broken and contorted that all reg-

. Along its eastern edge lies a
belt of unaltered Cretaceous, in pb < thick-

ness. At h 20,000 ft,

~
. .

....••....:-./- ;

-

! ^ -•*•-•
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Fossils are not abundant, but are sufficiently so for a satisfactory-

determination of the age. Evidences 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.

Along 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 Jose 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

valley.

Near the line of the next depression south, the Panoche Pass,

there are remarkable evidences of the lateness of the disturb-

ances ; for Post-tertiary gravels are elevated at various angles, in

some places nearly vertical, and have the great thickness of near-

ly two thousand feet; the deposit is rather local, and appears to

have been formed in a closed valley, which has since been

drained, and the gravels denuded and in places greatly disturbed.

The next group south of this, the San Carlos group, is the

greatest of the chain, both as regards magnitude of mass and of

altitude. Tertiary and Cretaceous rocks occur unaltered along

its ^eastern side ; the whole center is of metamorphic rock, so far

as is known ; the character of the western side is unknown.
This group has not been extensively examined. It is very

rough, barren and forbidding, and near the eastern edge of the

metamorphic the New Idria quicksilver mines are located.

These mines attracted at one time much attention, and have

yielded a considerable quantity of the metal, but they have not

as a whole proved eminently profitable. The ore is much scat-

tered, and occurs at intervals of several miles, the two principal

mines being the New Idria, and the San Carlos. An immensely
large vein of pure chromic iron occurs in the vicinity.

South of this nothing is definitely known of this chain, fur-

ther than that it is very rough
; that it decreases in width and

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
gTOw more dry and barren south of the Pachecos Pass ; and that

in the Estrella Pass and Pass el Roble, Tertiarv fossils have been
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found by the Pacific Railroad surveyors. This last pass is very

here joining the larger chain that stretches west from Fort Tejon.
We have noticed this chain more at length, because, in some re-

spects, it is typical of the Coast Range as a whole; without any
central axis, without any great intrusions of eruptive rock, it is

a broad belt of elevated country, rather than a ridge. Valleys
extend up in it, and closed basins occur in it, with but a narrow
outlet, of which the Livermore, Sunol, and Panoche -valleys are
the most marked. On its western side it receives several other
chains which enter it at a sharp angle from the northwest, and
such ridges enter each group except the northern.

In short, the chain appears to have been elevated by forces
acting along two different directions, the principal one nearly
parallel with the chain, giving it its general direction ; while
others, acting diagonally to the first, modified its shape, and gave
rise to the groups we have noticed, nearly every one of
on the line at which another chain enters, and produced the pe-

a of dip and strike which are described with considera-
ble detail in the work, but which we here necessarily omit.

While no chains of mountains pass off from the main chain
°n its eastern side, yet the strata show a great tendency to pass

°"t and sink beneath the San Joaquin plain, the strike being
nearly parallel with the direction of the chain, but diagonal to
it, great masses passing out opposite each group, while in the cen-
ter of all of the groups examined, except that of Mt. Diablo it-

se lf, the metamorphic rocks have every possible dip and strike.

Although the chain may be considered a unit geographically, it

with the chain on
eparated to the northwest, by

r strait of Carquines from ridges of the same age and
general character, while on the south, it blends with other

ranges; only its eastern edge seems to be well defined, where it

everywhere "sinks into the dry San Joaquin plain.

Th« great mass of the chain is Cretaceous, and the most of
this is metamorphosed ; the Tertiary plays but a subordinate
part, and the disturbance of the strata have continued to the

latest times.

Economically considered, the chain has no great sources of

wealth. The soil is mostly barren; but valleys of limited ex-

tent, especially in its northern pari I many of
its lower hil " ls and flocks. No

•ur in any part of its Iengtl . b it tin t -nter is covered

some of tli:-
ial, and

this occurs in workable conditions only at its northern portion,

near Mt. Diablo. Quicksilver occurs in many localities, from
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Mt. Diablo to San Carlos, and considerable quantities have been

mined at and near the latter locality ; all the others seem un-

promising. Copper occurs in very numerous localities, and has

been the subject of several mining "excitements," but thus far

no well defined vein has been found, nor has a single deposit

been profitably worked. Chromic iron occurs also in several

localities ; one" vein near New Idria is of great size, but it has

thus far been turned to no account. Antimony occurs near Pa-

checos peak, but is not worked. Silver has been reported sev-

eral times, and some mining excitements have been raised, but

the labors of the prospectors have not been rewarded. Gold oc-

curs at very numerous localities, but at all in too smal

ties to be profitably worked. Hydraulic cement occurs in the

Cretaceous shales, and near Martinez may yet be turned to ac-

count; but thus far it is not 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 system

of ridges and hills, occupying the region between the ocean and

the Sacramento valley, and mostly without the wide v

common south. Eussian Eiver, and Napa valleys are

those, but narrower. The mete
same mineralogical and lithological features, and quick

-

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 quantities of the native metal are

found in certi e county.

There is a smaller proportion of unaltered rock than in the

ranges south of the bay, and a larger of v >lea :
mat ''- •

Near the sea, along the western members of the group, Miocene

"i

Cretaceous, but the extent of the formation is rather limited.

Gold has been found in numerous er in suffi-

cient abundance to be of import/
occur, some of which are celebrated for thei

ties, and the so called Geysers are widely ki

scenic interest. A small lake near Clear L i

.

in considerable quantities to commerce. Some of the valleys

are among the most fertile and beautiful of the state.
Between alleys on tl*

east and the Pacific on the west, and extending from the Golden
:

:

' .;;.:'
a variety of local names, the princ

.

::•
i .

'

-
,

'

: v .. -

tains. This series is about 75 nv .
L
maxi-

mum width of about 25 miles. They begin quite narrow and
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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-

ts 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

Jose valley by a series of hills
of highly metamorphic rock a few miles below San Jose, and
again by ridges near the southern part, which cross the P&jaro
nver, and connect with . 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 high! 3, 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
beyond cavil.

In places, beds of Pliocene rest unconformably on them. As
ye proceed northward, the Miocene comes in, and throughout
the rest of the range plays a more conspicuous part.
By far the most interesting feature of this groups is the great

abundance of cinnabar at and near the New Almaden mines.
So much has been written about these mines, that an extended

i here is unnecessary, e: labors of
the survey appear to have demonstrated that they lie wholly in

metamorphic Cretaceous rocks.
• ;::,:

;
,

" "

Deds, from the city of San Francisco to near the Pajaro river,
•! character that it is

readily recognized by the explorer familiar with the coast ranges,

which the same ore occurs at

tte Diablo, San Pablo

the very numerous localities in Lake and Napa coun-

1 greatest deposits of c

linly in the Cretaceous.

Almaden, where these well known mines have a capacity of pro-

duction at present of about 5,000 flasks per month, or four and

. The Enriquita mine is now merged in the New Almaden, or
is worked by the same company. The Guadaloupe mine has



240 Whitney's Geology of California.

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 are a

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

Prospecting has been largely prosecuted in both directions with-

out important results.

A 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,

is not demonstrated ; the strata are so broken, that much more

labor is needed before the details of structure can be known.
The mountains back of the Mine ridge of New Almaden are

peculiarly rough and forbidding; many points rise to above

8,000 ft., and the region is denuded into deep and precipitous ra-

vines. The slopes are covered in some places with scattered

timber, in others with a dense growth of chapparal or chamisal,

xploration laborious.

; western side altered limestone again occurs, but its ex-

i not known. Quarries in this rock near Santa Cruz sup-

r the most of the lime used in the San Francisco market,

reen 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

changes of level at no very remote period geologically.

Granite occurs, in comparatively limited masses, at various

places in this chain, as well as in its continuation north of the

Golden Gate, in Marin Co., and of the same character, gener-

ally highly decomposable. Its precise relation to the other rocks

has not been studied. Near the southern end of the large mass,

and a few miles north of Santa Cruz, gold has been found in

sufficient quantities to pay at times for working on a limited

scale. One mass of gold-bearing quartz was worked with a

proBt for a very short time, but it soon ceased to pay. Else-

where in this range gold has been found in small quantities, gen-

erally on the metamorphic portion, and we have heard it repeat-

edly stated that it may be detected in certain of the sands in

the city of San Francisco itself.

Unsuccessful exploration for coal in workable quantities has

been carried on at various times, and at various points, and
more recent explorations for oil have thus far also been unsuc-

naking ex
On the i

*5s
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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
-%, along a curve, which continued carries the chain from the
coast at this point more to the eastward, until it connects with

ains which extend on in an unbroken series until thev
join the Sierra Nevada near Fort Tejon, 140 miles beyond. The
mam portion of this chain takes the name of Santa Lucia, but
portions of the range, and spurs that branch from it, take local

The chain attains a width of 20 to 25 miles for a considerable
distance, and in places is even wider. Its western base, for a
hundred miles, sinks directly into the ocean and is peculiarly
inaccessible, and both its geography and geology are entirely un-
known, except the general features of the coast line. On the
eastern side, for 120 miles, stretches the valley of the Salinas,

separating it from the Monte Diablo range. Granite commences
at Point Pin nrvals along the northern twenty
or thirty miles, and is known to form large masses in the interior
of the chain. For this portion, the rocks consist of this granite,

metarnorphic Tertiary, and unaltered Miocene and Pliocene stra-

it and in places limited eruptive rock. ISTo Cretaceous beds
have been found to exist here, but they are believed to occur far-

ther within the chain.
The Carmelo vallev cuts the chain from the northwest, and on

}ts west side is a high range of hills known as the Polo Scrito
hills, made up of mctamorphic rock, including gneiss, dipping
northeast, and containing some granite.

The highest part of the chain lies near lat. 36° N., where the
fountains attain a height supposed to be 5,000 ft., or more, and
over this region the country is especially difficult of access. The

• water on the ridges, the density of the chapparal, the

a nature of the slopes, the absence of all roads and
trails, and the ferocity of the wild beasts, have thus far deterred

explorers. For nearly a hundred mile?, a onur its western base,

Tertiary rocks occur, often of great thickness, generally dipping
away from th •

'-' Lt v f
'

~'"
! anf* con-

torted. These strata, so far as is k -nd Plio-

^ae; but in the metamorphic, toward the center of the chain,
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Cretaceous strata are believed to occur, Portions of the Ter-

tiary are highly bituminous, and asphaltum is often met
Gold occui '

interior.

A range of Tertiary hills, known as the San Antonio hiUa,

branches from the main chain, and crosses the Salinas valley

about 75 or 80 miles from its mouth. Above this, are great de-

posits of modern gravels, lying horizontally, and in places most

beautifully terraced.

From north of San Luis Obispo, we have a section of the

rocks given (p. 144) which differs most remarkably from the sup-

posed structure of the chain, as described by previous authori-

ties. Instead of an anticlinal axis, having an eruptive center,

with regularly arranged strata on the two sides, we have a iau-

- ; 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.

South 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

and other kinds of metamorphic rock.

Between San Luis Obispo and Los Angelos, there is a succes-

sion of ridges having a more nearly east and west direction, sep-

arated by comparatively narrow valleys. Between the Santa

Lucia and Santa Inez chains, we have about two principal chains,

of which we know little as to the details of their structure. So

far as is known, they are composed almost entirely of Miocene

and Pliocene strata, in places of immense thickness. There is

much metamorphic rock, but little if any eruptive. It is be-

lieved that Cretaceous strata occur on the north of the Santa

Inez chain, but of this we have no proof. The strata are every-

where much broken and disturbed, and the details of structure

very much complicated. In the valleys there are occasional

stratified deposits of more modern age resting on the upturned

Tertiary.
^
The member of the Tertiary known as the " Bitumin-

l
;
" is largely represented, and asphaltum and its kindred

bituminous substances are of frequent occurrence.
The Santa Inez chain.—The Santa Inez chain begins at Point

Conception, and stretches nearly iat direction

the other chains that pass south of Fort Tejon, toward San Ber-

nardino. Only the western part has been examined. Here it

stretches m an almost unbroken ridge, tin

the only gap for manv miles. The chain attains a'

near 4,000 feet east of Santa B B in height

toward the west to about 2,500 feet at Gaviote pass So far as

is known, the western end of the chain is composed entirely of
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sandstones, of the Miocene age, scarcely altered. The
structure of the chain is somewhat remarkable.

_

At the Gaviote pass, the strata all dip to the south, present-
ing their broken edges to the north in a very conspicuous man-
ner as we enter the pass from this direction. Twenty miles far-
ther east, back of Santa Barbara, they still dip north, but at a
higher angle, the broken edges of the uplifted beds forming a
very ragged and most picturesque outline against the sky, the
southern slope being very steep. A short distance farther east
Aere is an anticlinal axis, of which the crown or northern
portions are much removed, while at the most eastern part the

c all a northern dip, and the chain a broader summit,

i :i. ssed the chain at an ob-
hque angle ; at the western end the northern side of the arch
oemg wanting, and at the eastern end, the southern being re-
moved, or inconspicuous.

,

At
<}
nd near Santa Barbara, the crest of the chain consists of

sandstones ; resting on these are the bituminous shales
which become much broken and contorted in the Fort hills and
near the sea. Both of these formations are remarkably non-fos-
sihferous

; but few species were found. Eesting on the worn
and contorted edges of the bituminous shales, are more modern
"hocene and Post-pliocene deposits, nearly horizontal, and in
places very fossiliferous. For sections of these strata, the reader
is referred to the illustrations in the volume.

Thebitiu-. ainons material. As-
phaltum and oil occur in great quantities and at many local-

times seen oozing directly from the shales, at others,

ities in or saturating the looser superficial deposits.

r has been reported since the date of these explora-
tions in the mountains to the northeast of Santa Barbara, in
rocks of Tertiary age.
Between the Santa Inez and Santa Monica chains are a series

°f minor ridges, very much broken in their character, composed
of Tertiary rocks, so far as is known, very complicated in their
details of structure, of which we have only very limited inform-
ation. The Santa Susanna range is the most considerable, rising
°n the north of the San Fernando valley, to the height of 3,000
'ee t. It is composed of beds of sandstone of immense thick-
ness, very non-fossiliferous, which are overlaid by the bitu-

xtend north into the valley of the Santa
Clara river, all dipping to the north. There are evidences of an
immense flu, ..uido valley occupies the line of
the break. The broken edges of the thick sandstone strata, pre-

front to the south and rising

from the plain, are conspicuous and grand

the scenerv of the region. The fault must be great,

fer the hills rise to at least 3,000 it, 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

western end terminating in a bold headland on the Pacific. The

length of the chain is about 36 miles, and it is about six miles

wide toward its eastern end; but at its western it becomes

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 ant'elinal axis, v.ith^i ma&s

of granite forming the center, the strata dipping away
center on either side. In places they are altered quite exten-

sively, especially near the contact with the granite. The strata

consists of both the sandstones and the bituminous slates of the

Miocene age.

Of the chains south of this we have less information. The

San Gabriel range is high and very rough, and rises abruptly

from the San Gabriel plain to a height of over 6000 ft., a most

picturesque object in the landscape. It is but little known

geographically and geologically. It appears to be made up

mostly of granitic and metamorphic rocks, and to have been

since the Cretaceous period, and hence to belong to

the Coast Eanges, although it connects with the San Bernar-

dino chain, which belongs to the series, as do the other chains

of the Coast Eanges with the Sierra Nevada near Fort Tejon.

Strata supposed to be of Tertiary age, of great thickness, lie

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 and

powerful 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 T
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

have not been rewarded by any deposits of workable value.

The geological age of the rocks in which it occurs has not been

satisfactorily determined.
The islands that lie off the lower coast, at least the more

northern of them, appear to be of the same age as the Coast

Eanges, and to belong to the same periods of elevation. ,
The only other portion of the Coast Eanges that is treated ot

at any length in the volume before us is that lving to the south

of the Tulare valley and closing around ?

with the Diablo and other Coasl est, and with

the Sierra Nevada on the east, forming a perfect topographical
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This is of special interest on two accounts: first,

the geographical union of these chains of unlike geological
ages

; and secondly, because here Eocene strata have formerly
been supposed to occur. This belief arose from fossils supposed:
to be Eocene found in a boulder near the Canada 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
Canon 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. Grabb 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 mountains to the south there has been "copper excite-

ments," but thus far w i I ts ; and gold has been
washed to some extent, and we believe it still is worked. The
first gold exl as 1841, in
the region between this range and San Fernando valley.

We have thus glanced rapidly at some of the more interest-

ing features of the Coast Ranges ; we will now briefly review
some of the generalizations.
We find in these chains every variety of structure. In the

Santa Monica a well defined anticlinal axis; in the San Luis
Obispo hills, in the San Pablo hills, and in other places, syn-

clinal axes ; in the Santa Susanna range a great fault, the broken
edges of the strata forming one flank, the plane of the strata

the other; in Mt, Diablo a double arch; in other groups of the

Diablo chain a crumpled mass of strata. We see that the chains
nave been elevated by forces acting in directions transverse to

each other; that these have not only determined the direction
of the chains as a whole, but have modified the structure of
each. These complications of structure, aided by most exten-
sive denudations, have resulted in the peculiar topography of
the region. It appears that the forces acting along the north-

westerly and tions have been the strongest,

and hence have determined the directions of the larger chains,

as well as the general direction of the coast.

Changes of level have taken place down to very modern
times, and have even accompanied the earthquakes of recent

years. Hot springs are numerous and occur along nearly the

whole lengtn 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.
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Quicksilver is the most valuable metallic product. Its place

of greatest abundance is at New Almaden ; but it occurs in

numerous other places in metamorphic Cretaceous, but generally

in quantities o\ i s i
• > i l:t >,h ss-lvc'a hive forbid its profitable

extraction. Gold occurs in very numerous localities, but has

not repaid working except in a few rare instances and on a

small scale. Stiver has been reported at various times, but no

mines of value have yet been found. Copper occurs in very

numerous localities, but thus far no vein containing workable

quantities of ore is known. Iron, tin, antimony, and manganese

•ores have been found -, but not in conditions

of commercial importance. Chromic iron occurs in large quan-

tities, but also valueless. Coal occurs in workable beds at i

Monte Diablo, and in less quantities and under less favorable

conditions at other places. Asphalturn occurs in immense quan-

tities, and oil has been obtained, and extensive explorations

have been made for the latter with reference to wells of com-

mercial 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 hi re often very

fertile, some of them possessing the finest climate as well as the

most fertile soil of the State.

We will consider the Sierra Nevada in a future article.

Art. XXXIV.— Contributions from the Sheffield Laboratory of

Yale College. No. X.—Mineralogical Notices; by Geo. J. BRUSH.

1. On Cookeite, a new mineral species.

Associated with the tourmaline andlepidolite of Hebron and

Paris, Maine, there occurs a pearly micaceous mineral somewhat

g for amblygonite on the He-

bron specimens of lepidolite, Professor Cooke of Cambridge,
some three or four years since, discovered that this substance had
very remark Before the blowpipe
it exfoliates like vermiculite or foliated pyrophyllite, at the same
t'. •-.-: ' '.':. '-.:

i*
'

sor Cooke called my attention to this mineral at the time of his

observation of its pro; not unti i j visited the

locality in 1863, that I obtained the mineral in sufficient quantity
and purity to make further investigations in regard to it.

It is found coating crystals of rubellite, and appears 'to be a
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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
•;-

. ..

times |n extremely minute scales, and not un frequently in hem-
l! aggregations; more rarely it is ion' i u >t inct six-

aided prisms, which are bent into a vermicular form
varieties of chlorite. In most cas sed with the

ne and lepidolite as to preclude the possibility of its

being selected free from these minerals.
Its characters are as follows. Color white, in some cases yel-

lowish-green, in thin scales transparent. Luster pearly, emi-
nently so on the cleavage ]

lane. Structure micaceous. Hard-
ness 2o. Specific gravity 270. In the closed tube, gives off
much water, and, on treatment with the blowpipe flame, swells up
and exfoliates in a renin ible i ei sometimes bursting the
tube. The water which is first given off is neutral, in some cases
where the mn ,1 has 1 n nlnnvl s even 1. va i

1

!!*

at ahigher heat, however, it affords a small amount of fiuorid
of silicon, and this o i

<•> na<
v with t i

> water deposits a faint
rmg of silica and gives the water an acid reaction. The tube is

also slightly dimmed or etched from the action of the fluorine.

Before the blowpipe in the forceps, the mineral exfoliates like

vermiculite and colors the flame beautifully carmine-red ;
it fuses

in edges, and with cobalt solution gives a blue color.

i of silica. It is par-
tially, if not completely, decomposed by sulphuric acid.

The limited amount of pure mineral at my command prevented
as thorough ation of it as could be desired

;

but from a qualitative analysis it proves to be a hydrated sili-

cate of alumina, lithia and potash, with only minute traces of
soda. The alumina has some anomalous properties, and at first

suggested the presence of some other substance which had es-

caped identification. When thrown down by ammonia, it seems
somewhat less bulky and floculent in its character, and is much
niore easily washed than is usual with alumina; it

T
however, re-

acts blue when treated with nitrate of cobalt, and with the small
quantity under examination I have been unable to identify the

presence of any other element. It was completely soluble in

Potash and was insoluble in carbonate of ammonia, and did not
react for either fluorine, boracic or phosphoric acids. Its sul-

phate, when treated with sulphate of potash, yielded octahedral
crystals of alum.
The quanl n has been made bv Mr. Peter

;-.!

oases, and v, -rid of ammonium to

determine the alkalies. The lit:
J<»

deter-

mined directly, aud in the second case by difference, the potash
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mineral alone was considered to be fluorid of silic

Hygroscopic moisture, ) ... ... ...

The oxygen ratio of the R,S,Si and H is 1-93 : 20"97 : 18'51 :
11*91,

or approximative^ 1 : 10 : 9 : 6, indicating a composition be-

tween that of euphyllite and that of margarite. The composi-

tion here given is as accurate as was possible to obtain with the

small amount of the substance operated upon. The physical and

the pyrognostic characters alone are enough to prove the mineral

to be a new species, and as such I take pleasure in giving it the

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 Supplement to Dana's Mineralogy, I described a

chloride mineral, which I referred with a query to r

It is the well known brownish chlorite-like mineral from the

serpentine quarry near Westchester, Penn., and like the pre-

ceding mineral exfoliates in a very characteristic manner when

heated. I have recently learned, through Professor Dana, that

Des Cloizeaux has determined vermiculite to be uniaxial in its

optical characters, and consequently hexagonal in on
tion; and as the Westchester mineral is optically i

stated in my first description of the mineral, it must form a

distinct species. I propose for it the name Jefferisite, after the

well known collector, Wm. W. Jefferis, Esq., of Westchester, the

original discoverer of the mineral.
I 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

as of the Peninsula of Kadzusa, southeast of Yedo, and
used as an object of amusement by throwing it on coals.

The specimens he has sent are small six-sided prisms, two or three

They have a brownish color and are very
similar in physical and pyrognostic characters to Jefferisite.
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Art. XXXV.—Note on the Distribution of North American Birds;
by A. E. Verrill.

On page 87 of this Journal, Prof. Baird has referred to some
observations made by me, in a paper published in the Proceed-
ings of the Essex Institute, vol. iii, page 136, in regard to the
division of the Eastern Ornithological Province into Canadian
and Alleghanian Faunas.

Si ace the publication of those observations they have been
confirmed by many additional facts, and the boundaries have
been more exactly defined, though not materially changed. In
endeavoring to ascertain the physical causes which thus influence
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
line 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
regions. This line commences on the Atlantic coast near Ports-
mouth, Va., thence passes up the valley of the James Kiver to
near Gordonsville, but on approaching the .mountainous region
it turns southward through North Carolina and Western Georgia,
and, passing along the southern flanks of the Appalachian moun-
tain system, turns to the north again, pnssing through Tennessee
and Kentucky, and up the valley of the Mississippi, probably
beyond Cairo, and along the lower part of the Ohio valley.

Cincinnati seems to be just north of the line, its temperature

I different years between 64° and 65°. Beyond the

i valley I have not had data sufficient to determine
either of these lines, but that of 50° seems to cross it in the vi-

cinity of St. Paul, Minn. The Gulf State region may be con-
sidered, also, as bounded on the south by the line of 80°, which
would leave the southern part of Florida as a peculiar subdivi-
sion, as suggested by Prof. Baird.

Whether corresponding facts exi I Western
Provinces can only be determined by future observations, both
ornithological and meteorological, but analogous facts would
lead us to suppose that the same la "mperate
Regions at least, although it may be less apparent. Thus it has
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been observed both in Europe and America that the temperature

of the flow season mainly controls the distri-

bution of plants 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.

And 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.

1. On the influence of the electro-negative elements upon the spectra of

the metals.—Diacon has published an interesting paper upon the influ-

ence of chlorine, bromine, iodine and fluorine upon the specti

ous elements and has confirmed and extended the results of

ii ii. The memoir is preceded by a good historical introduction, and is

by four exceilent figures of spectra. The author sums up his

the gas-flame

i metals which are very rapidly decomposed in

partially volatilized" in a

i are therefore capable of producing spectra. These spectra in g

eral differ from those which are observed with the oxyds of the san

metals in an oxydizing flame.

The chlorid, bromid, iodid and fluorid of the same metal, placed in *

oxydizing flame may give position of which
different according to t'

'

de with the chlorids, we should have f

Sve different spectra.

considers the influence of the electro-n
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ubt by his experiments as by

_, by lJuusen ami Kirchoff for the
nhy metals are mixtures of the spectra which are

when the oxyd is ignited in an oxydizing flame, and those o;

•

ieh to the chlorids are also in part mixtures of the same
spectra. In the first case, however, the spectra of the oxyds predomi-
nate, and in the second those of the chlorids.

—

Ann. der Ckt
Physique, t. vi, 4th series, p. 5. w. o.

2. On hydroxylamine.—Lossen has succeeded in replacing an atom
n in ammonia by an atom of peroxyd of hydrogen or hydroxy!,

ammonia is formed bv the id i • 'tin i .

acid upon nitrate of ethyl. The author employs a mixture of five

'• grav. 1-124. The mixture becomes str. n-b h. at* d aft. r a

ad and the liquid concentrated by
"

•

This may be completely sep oniac by dis-
solving the tn

i
the sal-

-

formation nted by the equation

NH0
3-f6H=:NH 3e+2H2e.

The chlorhydrate of hydro \ tn a hot saturated solu-

i mula 2NH 3 . H2S0 4 . The nitrate could not

wWh have tin- i- i n i -j\M ^..'JU^. h j, nut yet decided
whether hydroxylamine can be prepared pure in the isolated state.

When a con bia base is treated with

i-sh, nitrogen is given off rapidly v.! ammonia, is formed.
e decomposition may be represented by the equation

3NH 3
e=i\TH3+2 iY+3H 2 e.

In <iih"te solutions the decomposition takes place gradually.

d by baryta
solution of the oxyd is obtained. This may be boiled without rapid de-
composition

: tssea over
w'tn the vapor of water. When chlorhydrate of hydroxy lai

[«°°ed witu oxyd of copper a slow evolution of gas takes place,

nitrogen mav be detected.

—

Monatsber, der Berliner

I takes place, I

5J Sas deutoxyd of nitrogen may be detected.—Monatsber. der £,

fka<l., S. 359, July, 1865. Quoted in Chemisches Central E
61

» p. 970. w. o.

*• On a new sulphid of Carbon.—Low has described a new sulphid of
carbon obtained by the action of an " liP™ the

-
:

; . .. .

.

:

-
: .. . , :•-,..

ris«s, and the process
1

is complete wBen after repeated addition of the
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bisulphid heat is no longer evolved. If the mixture be then thrown into

water a blood-red solution is formed, • .,-ntains much

mercury ; by passing sulphuretted hydrogen for some time into the

solution this may be removed. The dark red solution is then to re

poured into I with constant stirring. A flocky red

substance is separated which aggregates to a tough resin, v.

sulphuretted hydrogen is given off. The resinous mass is to be washed

continuously with hot water as long as it smells of sulphuretted hydro-

gen. On cooling it becomes brittle, and then yields a vii

glistening powder which may be purified by solut

Lion and evaporation. The new sulphid is but slightly soluble

in alcohol and ether, but is readily soluble in bisulphid of carbon with a

red color. It dissolves in the pure alkalies, as well as their carbonates,

with partial decomposition, but appears to be taken up by ali

>ut alteration. Concentrated sulphuric

a red color and water precipitates it from this solution. Nitric acid of

1-5 attacks it violently and appears to form a new acid. Heated in a

closed tube to 100° the new sulphid melts to a tough resin and remains

in this state after the temperature rises to 150°. Sulphuretted hydrogen

is then given off. At 200° an amorphous yellow body subl ;mes and on

further heating much voluminous carbon re/nains. Analysis gave for

the new bodv the formula C,S,H. The author explains its formation

I. 2C2S4+NaHg=2NaC2S 3-f-NaS.HgS.

II. 2NaC
2S 3-fNaS.HgS+HS=2NaC2S 3

+NaS.HS+HgS.
.

III. 2NaC2S 3+NaS.HS-HHCl=3NaCH-2HS+2HC2S 3 .

Low regards the body C 2S 3 as a radical analogous to cyanogen or

methyl. The compounds of this radical with the alkaline nietaU are

dark-red to black and easily soluble in water; those with the heavy

metals are brown or black precipitates.— Chemisches Central Blatl, Nov.

8, 1865, p. 941 ; from Wittstein's Vierteljahresbericht, Bd. 14, S. 483.

II. MINERALOGY AND GEOLOGY.

1. Recent developments with regard to the Geology of California made by

the Survey under the direction of Prof. J. D. Whitnet, State Geologist

(Communicated by Prof. to Prof. W. H- Brewer,
dated San Francisco, Jan. 19, 1866.)—During the past summer, Mr.

Remond has traced the belt of Jura .tied on the

-

localities, the Ancella Erringtoni being the most abundant, although

several new species of other genera have been found. It is probable

that we shall be able to follow this belt entirely through the Sierra

Nevada in the course of our detailed explorations.
The results of Mr. ft ,, dari the past two

years are quite interesting, and will be prepared by him for publication,

lipal results will soon h* fnmvrAoA t« the Journal
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discovery of plants in connection with the valuable beds of anthracite in

! hese plants have been examined by Dr. Newberry and are re-
ferred by him to the Triassic epoch.

I am pained to have to add that the state of Mr. Reraond's health has
obliged him to resign his position in our Survey, and that he is about to

. however, his acquaintance with the rocks and fos-

aot fail to stand him in good stead, and if his
health allows it, he will, no doubt, be able to add much to our rather
scanty stock of information in regard to the geology and mining inter-

ests of that extremely interesting country.

King and Gardner have been temporarily detached from our
Survey and have gone to Arizona, in company with Mr. C. A. Brinley, an

artist These gentlemen have been enrolled in the

the United States as assistants to the Engineer corps, and are
attached to Gen. Mason's staff. They are well I

astronomical and topographical work, and will in all proba-
bility have an excellent opportunity to add to our knowledge of the
geography and geology of a region which is now attracting much atten-

tion, and in regard to which we stand much in need of more light.

Mr. Gabu has been engaged for some time past in working up the

-

of his work, e ifty new species, has gone
to the printer. It will foi rolume II of the Paleon-
tology of Cal aber, will also be en-

graved as soon as possible, having been all drawn. A considerable

number of new Cretaceous fossils have been collected by the members
of the Survey and others, and a portion of them have been drawn. Mr.
Gabb is now engaged in exploring some portion of the Coast Ran;
o*Juin 01 me J5ay of Moni ; vet been visited by any
of our corps. This> duty will probably occupy I

The collection of fossils recently brought to our office from the State

«f Nevada have added considerably to our knowledge of the geology of
the region east of the Sierra. The astonishing developne

... becomes more and more evident, and it is indeed

e that such immense outcrops of highly fossiliferous rocks, ex-

tending over so vast an area, should have remained unknown so long,

l.'- country lias Ithi so often traversed by exploring parties.

We have received from Mr. Blatchley fine specimens of some <

species of the Tii; - " . A which
come from as far east as Ion. 117°. Ti been found

!50 miles south of Unionville and nearly in the same longitude as the

most western Humboldt range. I feel confident that we shall be able to

*° the geology of the Great Basin dm
make arrangements to have work done there at some points which

promise very interesting results.

The statement madeis. I

ied into tbe Journal of

I U ologist of

Nevada, is not correct The requirements of the Legislature that a sur-
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ally absurd, t

As soon as the 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 No .rthwest shore of Lake Superior ; by

Prof. E. J. Chapman, of Toronto.—As a natural product, lead is well-

known to be of exceedingly rare occurrence in the .simple or metallic

state. On tb rrence in the meteoric iron

of Tarapaca, in Chili— it has hitherto been noticed only at one spot,

namely: in a galena vein, (of unstated geological

age), near Zomelahuaoan, in the l'ro\ uce uf Vera < n;z, in <

.'!:. ''<
- -

'-
' - ::

.-,..'.-.

Dog Lake of the KaminUi piia. The i .. i o< curs in this specimen—the

semi-opaque quartz. The q i utz, whi h c< m-l tin s a n urow vein, does

not appear to contain the >na, or of any other sub-

ap;,
:

>:irance ter is such as to supposition of the lead

ig been derived i other lead c

iie-at. Befoi t.. my Ikiu.N. 1

1

bad been examined by

Mr. 1\ W. Herrict xplorations in this re-

upon as metallic lead.

The lead, when cut,

and ductility of the pure metal.

Thes - jount of the very small

•,'lur I having been used up

i the specimen came into my possession. To sted bv the blowpipe,
!

;es; imparting a blue

tintt. '!!;"
' r, and forming ; of oxyd on the char-

1-oxyd. The substance

I- tin- V: -.pi I.1-." Fn is ' is d In-

>,ib. ah
.ip« rlai m: \ ! e

•

>g. l-hic

. precipit

jvery i s inter

.

hV", 1st rem e rarity of iVa-

let, also. few ted Eur<
:t:i! has m.,m.: ly ac-

by gob 1. The

i

:
;.

-

; , r >].e

id Utile. j'a'-

of California.
| tlie ^eo ] „jeai position

of the bounding rock, immediately above that of the fluronian
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tical with the horizon of the gold-bearing rocks from
>us deposits of E- n derived. No
been met wii.ii, however, in the sands of the Kaminis-
eams of Thunder Bay.— Canadian Journalfor Nov,,

nation, dated

s large boul-

1 prooved, the grooves running rather obliquely a

i was very nearly flat. Another, found in the sam

m may perhaps weigh at

only covered byof low
1

' the rain
,

plainly to be seen the same smoothing and grooving. On botJ

grooves are exactly in line, although I or feet below
the surface of the lime rock. The p. ; tion southwest

ty south. These low tn, een filled up, having once
been very mu n ck—a rock that was

;.

: " -...
• :

'." ..-
> ;

:.'..
i.-'- ^ \ .

!-...
.

!

,mii. On a recent visit to

- i Fake tunnel, 1 saw no re taken four

the mouth of

I, with the same markings, the grooving being the more promi-
nent feature. Small pieces of copper- that of Lake

-

found far down beneath the bed of Lake Michigan bear the same marks
as those obtained in our Wisconsin hills.

.
4. On Borax in Cali/nnwt ; by Prof. J. I >. Wiirr.vEv.—Some explora-

tions have been made around the lower end of Clear Lake, more particu-
larly for the purpose of netting \n idea of the very interesting locality of
'JOI

'

!, s- which is found in this region.

Clear Lake is about sixtv-tiw m -;n Bay, and

i [he Pacific. It is believed to be about twen ty-

.
At the angle where the narrow part of the lake opens out to the west

.- a..;. ;- seen from the opposite
S|de of the lake, it appears to be made up of a cl -

;
fol led synclinal

raass, probably of somewhat raetamorpbic Cretaceous sandstones. On
tfle southwest 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 la!

is partly covered by water, and surrounded on all sides by high cliffs of

volcanic rocks, appearing as it' it might have been one of the vents from

which the en an, ashes and pumice, so abundant in

. were ejected. On the eastern side of the narrow arm of

\ nearly opposite to, and about four miles distant from, Thurs-

sidian and pumice, En i Toast Ranges

non to Bear Valley, on the trail to

.

-'
•

on the southwest with the Geysers, thus forming a line of volcanic action

Among the evidences of the former working of volcanic forces in this

remarkable than the so-

called " Bono This bike occupies a depression

on the east side of the narrow arm ol eh it is sepa-

rated by a low ridge of volcanic materials, lying loosely heaped together,

and consisting of scorirr, . The Borax Lake is of

variable dimensions, according to the season of the year and the compar-

ative dryness of the season. When examined (September, 1863), the

water occupied an area about 4000 feet long, and 1800 feet wide in the

widest place, and its shape was irregularly oval, its longer axis being

turned in the direction of east and west, magnetic; it has once extended

nearly twice a- -
i

*
•

,! - •

t-t. as the ground is hardly raised above

its present level in that direction for nearly a mile. The Jake is said to

have been entirely dry during the summer before the great rains ot

1861-62. In 1863 the water was about three feet deep.

The existence of this lake was first made known to the world by Dr.

J. A. Veatch, who examined it in September, 1856, and detected the

presence of borax in its waters ; but it was not until some months after-

wards that the existence of a large bed of crystals of this valuable ma-

terial in the bottom of the lake was discovered. The land about here

has been located by the " California Borax Company," the agents ot

which have caused explorations to be made, have had the waters care-

fraed, and were, in 1864, preparing to manufacture borax on a

large scale.

collected from the Borax Lake, in September, 1863, as

' 2401-56 grains of solid matter to

was common salt, one-quarter car-

bonate of soda, and the remainder chiefly borate of soda, there being

281-48 grains of the anhydrous biborate, equal to 535-08 of
borax to the gallon. Traces of iodids and bromids were also detected.

A sample of water taken from the interior of a coffer-dam sunk ia the

the lake, and which had been allowed to fill by percolation

from the bottom upward, was found to be more concentrated, yielding

atm of solid matter to the gallon ; but it contained nearly

same proportions, as the water of the

lake itself. The borax, being the least soluble substance contained in
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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
crystals was about eighteen inches thick, and beneath it was mud with-
ouUrystals. The thickness, however, of the deposit is undoubtedly very
variable, and there are, in ra of them separated by
beds of clay or mud. It is believed, by those who have examined the
bottom of the lake, that several million pounds of borax may be obtained
from it by means of movable coffer-dams, at a moderate expense, and so
as to yield a handsome profit to those engaged in the enterprise. How
much of a sup by boring, and what its

quality would be, can hardly be settled in any other way than by actual

experiment.

•Lying about a mile beyond the ridge which borders the Borax Lake
on the northeast, and at the foot of a shorter arm of Clear Lake which
extends off to the southea- ie, is a ateresting

ilated. This is called the " Sulphur Banks." It

consists of a much decomposed vole; innumerable
places, through which fissures steam an issuing, and
all over and through which large qua;,- been depos-
ited, so as to give the mass, from a little distance, the appearance of being
entirely composed of this material. Into some of these cavities a pole

•i ted for several feet, and they are often lined with fine crys-

s of sulphur. No doubt a large quantity of this

ned here, and the time will probably come when
|t will be made available. It is the iai i 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
he 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 watei

,

ike, so that
the amount which flows from it cannot be ascertained without some ex-

penditure, to keep out the surrounding water. The flow of this spring
seems to be quite variable at different season-*, and probably the amount
°f materials il ir from constant. Dr. Veatch found
'•'•"'"• :.,.;..

150 by To feel me of oar writ H was much less;

nor was the c
- g 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

a remarkable ch , subjoined.

Chlorid of potassium
'"

'"r^."
"'

** Jotra. Sci.-SscojTD Series, Vol. XLI, No. 122,-Mabch, 1866.



Scientific Intelligence.

Bicarbonate of i

Matters volatile a

In this table the constituents are necessarily calculated as anhydrous

salts ; the biborate of soda, however, contains about 47 per cent of

water when crystallized, and the 103-29 grains given above, cor-pon,!

to 195-35 of crystallized borax. The most extraordinary feature in the

above analysis is the very large amount of ammoniacal salts shown to

be present in this water, in this respect exceed
water which has ever been analyzed. Mr. Moore think, that, as in the

case of the boracic acid waters of Tuscany, this ammoniacal salt may be

separated and made available for economical purposes. This locality is

flow of water can be depended on.—From Prof. J. B. Whitney's Geo-

logical Survey of California, vol. i, p. 96.

Additional note.—The San Francisco papers received last Saturday

state, in regard to the California b>rax: During the year they have sup-

plied the local demand of thirty to forty tons and shipped tu

tous to New York. The borax is collected from the mud at the bottom

of the lake, during the dry season, the yield last season aiwag
two and a half tons per day. The " crude borax " thus pbfcai

pure that the Mint and assayers of the city use the crude art:-

erence to the refined brought from abroad."— Weekly Bulletin,

5. Gigantic Marsupials of Victoria, Australia.—A very interesting

addition to the National Museum collection of Melbourne, has recently

been made through the kind offices of Dr. Greeves, who has on former

occasions greatly enriched the museum with fossil bones. The present

- a small series of four spe chill Statioa

(belonging to Mr. John Bell), presented by Mr. (

-

Is of great rarity in Victoria, and of which the nat

hitherto no examples. The largest specimen is a fragment of

the posterior part of the left ramus of the lower jaw, with the last molar

tooth, of the Nototherium Milchelli, an extinct gigantic marsupial herbi-

vorous animal, as big as between the

kangaroo and native be;.- ,-,, known l<> occur in

Victoria. Immediately with this specimen were two o-reat canine teeth

,:-.• :

.
.

.

"
.

' .

__

down obliquely by use like those of a very old T
cophilus ursinus), specimens of which can" be seen in the case on the left

:,.! : : ^ -- :- •:,- _~ -.

, .
.

-. . ,
.

_
.'

the rear of the university. These teeth are of th
est to the Australian geologist and zoologist, as they are the fil

of this part of the extinct gigantic carnivorous marsupial, the Thylacoleo
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ever been found, and they help to prove the truth of
ion, that at the time when the gigantic Biprotodons

irful carnivore large enough to
tear them in pieces, and prevent their undue increase, most nearly-
related in savage disposition and general structure to the Tasin
cies above referred to, but about a third larger than the largest living
lion.—Reader, Oct. 28, from the Melbourne Argus.

6. On Phosphaiic Deposits recently discovered in North Wales ; by
Dr. Aug. Voelcker.—An extensive mine, containing several phosphatic
minerals, was accidentally discovered early last year by Mr. Hope Jones,
of Hooton, Cheshire, whilst he was searching for other minerals in the
neighborhood of Cwmgynen, about sixteen miles from Oswestry. Mr.
Hope Jones found the phosphatic mine to be continuous for more than

1 to come within twelve feet of the surface. It is not far from

ict of Llangrvnag. The strata (slaty

.

sconae, and the usual fossils of the Llandeilo series are found, but not in
great numbers. The strata are vertical, and run east to west, or, more
correctly speaking, fifteen degrees north of west (magnetic).

_

A true vein, or fissure containing vein deposit, partially metallic, di-

phosphatic deposits. One of them is nearly three yards in

ing from ten
to upwards of thirty-five p of lime. The other, and
more valuable deposit is a yard and a-half thick, and consists of a black,

shale, largely impregnated with phosphate of lime. This de-
posit is free from carbonate of lime, and much richer in phosphate of
"me than the first-mentioned deposit. In specimens taken at a depth of
about twelve feet from the surface, Dr. Voelcker found from 54 to 56
PC cent of phosphate of lime in this phosphatic shale. At a greater
depth the shale becomes richer in phosphates, and, consequently, more
valuable. In the deeper specimens the proportion of phosphate of lime
amounted to 64£ per cent. This phosphatic mine is readily accessible,

to a depth of about 500 yards (?), and contains
many hundiv

|
lions, of tons of valuable phosphatic

minerals. The vnsive mine in England appears to
be of great in .list, who at the present
tune consumes - of phosphatic minerals in the shape
of superphosphate and similar artificial manures.—Proc, Brit. Assoc,
Header, Oct. 21.

7. Observations on Certain Drifts and Ancient River Beds of Siluria
'' '<: !>v Mr. Sw-iMN.-The nearly total submergence of;..

• .:•;•:.:::;-.:.:
as proved by tl MtttBg large

- '

feet above the sea. The conclusions arrive.! at by Sir Charles Lyell, Pro-

I to prove
l

'

! ' r
I i'," portions of Wa »- hil! - 'luring a

*'"« period. If this was the history as regards North Wales, Mr.
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Symonds contended that it applies also to South Wales, almost the whole

of which he believes to have been submerged du

period. Accompanied by his friend, the Rev. Jas. Hughes, he had

crossed the b s summer, where the river Cothi rises,

half-way between Llandovery and Tregarron, among the wild

of South Wales. Here he observed large erratic rocks restii

similar in position to those of the Mac i
and he be-

lieved these erratics to have been transported from

over a glacial Craig Turch, "like that of Moel

Tryfaen, and i rated in the course of ages

to its present height. In the accumulation of t

Snowdon country there could be no doubt about their origii

contain numerous sea-shells, and many striated. ?

by" -

But, while believing that there are unmistakable proofs throughout

Siluria of long periods of submergence and of gradual elevation, as

proved by the position of marine boulder-bearing drifts at different eleva-

tions, the author maintained that the effects of land ice and snow in

transporting great masses of local r

— a! -3ntlv observed. He t

applied to the transport

sufficiently observed. He always suspected the ice-raft or iceberg theory

'
-

' he did noUee

Vloel Tryfaen. He had observed immense deposits of transported

rocks so peculiarly local that it seemed impossible to suppose they could

have been left by "icebergs or rafts. No geologist could explore the val-

leys of the W bi, Rheidol, Yswith, Teme,

and Lnjjg, without observing that the heads of those valleys were at one

time filled with unstratified boulder clay or till, and that through this

uirelyuDhke

the stratified boulder-bearing silts of marine origin. The boi

even the kk»I have never been acted upon by water

action of any kind, and, though belonging to rocks
<;.-• •

; --!.... -.

while as regards the erratics borne by icebergs they are mingled and het-

erogeneous. On many hills in Wales you observe boulders of entirely

loeal origin studding hill sides and resting on rocks to which they do

lillstone grit and moun

impossible to understand how the

times depart from one direction a
of the line of the existing valleys

j lines of the hill slopes.
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1

whole tendency of Mr. Symonds's paper was to show that since the ele-

''"
::;

:
•

:

-.

of marine glacial action, those evidence* have b'.-en mm !

and destroyed by the long-continued and later effect of land-ice and
snow. He attributed the transportation of the masses < :

-

effect of a mass of frozen snow and i ys stretched

In Worcestershire it is dif-

auions coram Pnll Court, opened up by the funds

These evidences broke down undei Mr. Gwvnn
Jeffreys. The
those high-leve

proved.—Ibid.
8. The Buckler-head Fish.—Mr. Ray Lankester, of Downing Col-

lege, Cambiidi,'.-. iv i.. a p ipei "Hii tli- Ui.u-'i^p i-
and the Scotch ]\ ,- - Ik st I <l i he ti 1 i\n\ t _re

L ' - •• -
. .. -

'-
' '.

.

'
-

• • -

was able to determine that there were only four British species of Ceph-

tlie passage-beds of Herefordshire (C. omatus) ; C. Murchisoni,
of Egerton, that common stinct and un-

named species
; C. Aslerolepis, of Dr. Harley, a well-marked form, found

Jn the cornstones ; and C. Salweyi, of Egerton, also very well charac-

9. On the occurrence of an internal convoluted plate within the body
of certain species of Crinoidea ; by James Hall.—During the
tions upon the Crinoidea of the Carboniferous Limestones of Iowa, there
were discovered in the broken bodies of several species, a vertical convo-

ked plate, filling a large part of the cavity of the body. At that time
I showed several of these specimens to Prof. Agassis, who informed me
»iat he had observed a wmi » in the body of Comatula.

This convoluted intesti:. : *«d in the body of Acti-

nocrinus pen da in Actinocrinus longirosiru-, Act.

nodus, Act. Vemeuili, and in a species of the type of Act. umbrosus. In

•everal of the specimens. 3
lrUQ of all the Actino-

c"ni, the opening into this convoluted sac is wider at the apex, and be-

comes gradually attenuated below and pointed toward the center of the
Da-sal plates •„ d not unlike

the lower portion of som WW •pea-
hen, presents a very close resemblance to a small Bulla or sin;

8'des straighter and less curved, and very wide at the top.—Proc. B. S.

N
- #, x, 33.
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10. Researches in the Lingula Flags in South Wales; a joint report

by Mr. H. Hicks and Mr. J. W. Salter.—The results of these researches
have I, J to the discovery of an entirely new British formation, and the'

audi us pi-
j

.- a '.-a : m :T the group. The district of St. David's
was an '' i I

" Minevia,"' and hence, following the example of

din l, e>t u- io-i^T-,— viz., first to ascertain the position, then the fossil

fa group, and then to name it—the authors propose the term
" Mm '• ian "

t .1 tiie lowest division of the " Lingula flags." Mr. Hicks

able views of all the beds, from the central syenite through the

olive, grey, green, and purple beds of the Lower Cambrians, into the

light grey, black, and grey shales of the Minevian group. Some of the

lifl group into the Ffestiniog group of

Professor Sri. the main mass of the "Lingula flags

proper," and in Whitesand Bay these are again overlaid by the Skiddaw
group and the Llandeilo flags. Each of the sections has shown fossil

j and persevering search. But the section at Porth

Rhaw
types—trilobites of six or seven genera, and about fifteen spec!

iopod and Pteropod shells, Cystidese, and sponges of two or three differ-

ent kinds. All of them are distinct not only as to species, but usually

as to genera also, from fcfa Jngula flags."

And as the history of die a always been

that every group beneath the Old 1:. tiing a distinct

fauna has received a separate name, the authors hold it of prime im-

portance not to confound , of any of the overlying

iven Upper < ambnan •** -terns. If Llandeilo,

Wenlock imply distinct periods of creation,

m "Lingula flag" and "Ffestiniog group"

iuuiuhlg a more remote period, in which not even the genera of fossil

animals common in the great Silurian deposits are to be found. All is

1 anterior, lower in point of organ i/

.

point of numbers; the species even, with some
in size. We seem to be coming to the zero of an!

may be sufficient to say that by means of this Minevian group we can

a of Wales; we can iden-

• ;

'

-.
^ - .'

. . :
-

with those of our own . m their exact position m
the Palseozoic series. The genus Paradoxides becomes in this way one

of the med
i ncIex f a most reraote ao-e—so re-

and those the humbler members of the inverte-

„." :

'

""
'

~
'

'

'-•• •:'.
. .

• ,

; :'".-' -

themselves the lowest beds,

tally he among the uppermost coarse beds of the Cambrian_- them by the want of purple color, contain
a species of Paradoxides (P. Aurora K ,.j.ued some

- .

adoxides again, but of a distinct species and larger. The mass of the
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\ P. Davidis.
the reporters' table. Mr. If c> <! -,-i i U<-i < t

*. mp i im « us trap,

1 by bis colleague, but also showed
their origin and direction ; and the faults of the region were touched
upon, but could not be fully described. The district is evidently a pro-
lific one, containing a new and most interesting formation; and as St.

David's cathedral is now l-mir iw .r.-I. a:.d as there is an excellent

'rand close by, it is likely that this remote corner of the inland

;

;

tors. The time allotted

to the authors was so sfe - mandate so urgent, that
scarcely even the general facts of the communication could be touched
upon.—Proc. Brit. Assoc, Reader, Nov. 11.

III. BOTANY AND ZOOLOGY.

1. Botanical Necrology for
cat order we have first to mer
curring in the year 1862, has only recently been known to the world of

Br. Chris; /,— the author, in 1832, of t

hk celebrated

mmg, Chamiso named the little Cali-

a view to botanical explorations ; but engaged in

m to have come to light

pn'y since bit irechtendal in the Botan-

ir 1862, at Krasnojarsk, a village on
the Jenisei, between Tomk and Irkutsk.

Nkolaus Turczaninow, one of the oldest Russian botanists, author of
m any bbtanical papers, and of a Flora Baicalensi-Bahurica, died at

his life, b? a Several years ago his

l»rge herbarium was made over to the University of Charkow.
-Hermann Cruger, at the age of 45, died Feb. 28, 1864, in San Fer-

lent of the Government

srden. He was the author of several interesting papers in the

.. -;..-:
.

•
'

' ; v^: ( ;:-

sects,

—

a subject on which much was to be expected from his ability and

I. A short paper of his, containing his observa-

tion? on Vatasetum, Stanhopea, &c, • •"• *«
published, after his death, in the 31st No. of the Journal of the Linnsean



264 Scientific Intelligence.

Ludolf Christian Treviranus, Professor of Botany in Bonn University,

the Nestor of at 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

which are phj ished in the year 1806. The latest of

any extent was his' elaboration of the genus Carex for Ledebour's Flora

Kossica.

Dr. Hermann Schacht, a distinguished vegetable anatomist and physi-

ologist, and author of several well known works, formerly an

Schleiden at Jena, was appointed to the chair at Bonn vacated by the

death of Treviranus. His health, however, had of late years been much

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 Hiklesheim, author of several

papers in the Linnaea, 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,

based upon a portion of Lindheimer's plants and upon a collection made

nd Prof. Romer, who placed them in his hands.

Johannes Wilhelm Sturm, a name distinguished in German botany for

two or three generations, died January 7, 1865, in the 57th year of his

age. His latest work was his elaboration of the Hymenophyllea for

Martius's Flora JBrasihensis.

Dr. Hugh Falconer, who wrote upon botany as well as upon zoology

and paleontology, and made very extensive and excellent botan

t&ons in : strayed by dampness and

neglect in the cellars of the East India House), died in London, January

31^ 1865, aged 57 years. Obituary notices of this distinguished naturalist

have already appeared in this Journal.

Sir Robert Hermann Schomburgk, who did much for botany in his ex-

ploration of British Guiana about 30 years ago, and by whose agency

somewhat later the Victoria regia was traduced into

England, died at Berlin, on the 11th of March, in the 61st ye»r ot his

Dr. Heinrich Schott, for many years director of the Imperial Gardens

at Schonbrunn, died there on the 5th of February, 1865, at the age of

71 years. Although he had written upon Ferns and other departments

of botany, hi chiefly upon his works upon the Aro-

idea;. He was the high s difficult order, which be

had completely mastered. A notice of his principal publications will be

found in the third volume of the pre* al.

Sir Joseph Paxton, whose decease, on the 5th of June last, in the 62nd

year of bis age, has already been recorded in this Journal (xl, p. If )'

must also be reckoned among the bo v vears edited

the Magazine of Botany, Paxton's Flower Garden, and other popular

-

great glass and iron eona
\n„ the design

for the celebrated Crystal Palace in Hyde Park, he removed to Syden-

ham, and became a distinguished architect and civil engineer.
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Sir John Richardson, the well-known Arctic explorer, zoologist and
botanist, died on the 5th of June last, in the 78th year of his age. He
was bora at Dumfries, Scotland, Nov. 5, 1787, completed his medical edu-
cation at Edinburgh, and entered the navy as assistant surgeon. When
he retired, at the beginning of the war in the Crimea, he was, we believe,
the senior officer in the medical service, and had held for many years the
honorable post of inspector in charge of Haslar hospital. It was while
in this position that Richardson, already advanced in years, at his own

last overland search for his old friend and compan-
ion in earlier Arctic perils, umJ hardships
iti these explorations, and the valuable works which he produced upon
the geography, climate, and natural history of Arctic America need not
be here enumerated. The work by w] iibly associ-
ated with American botany is his botanical appendix to Franklin's first

overland journey, published in 1823, the most important essay of the
tune upon Arctic plants, and the precursor of Hooker's Flora of British

America.

Hugh Cuming, the renowned collector in natural history, especially of

- n Chili, the Pacific Islands, the

Philippines, &c.,—distributed in sets fifteen or twenty years ago, were
very extensive,—died in London, on the 10th of August last, at the age

Thomas Bridges, who, as well as Mr. Cuming, made extensive botani-
cal collections i Peru, beginning more than thirty

years ago, but who has for the past eigl I in Califor-

», died on the 9th of November last, on his re-

nin, from an expedition to Nicaragua.
s

»';,'/;.,...< J.,.-k ,„ Hooker, as our readers well know, died on the
?
August last, at the age of 80 years. A biographical notice of

ivhich he died was

deners' Chronicle, the paper which Dr. Lindley
1

established and edited
«w a quarter of a century.

<

J^an, on the 5th of February, 1799; and was educated at the Norwich
and earliest scientific' acquaintance,

tnoral to Haleswortb, thai
:is career of authorship

by translating Richard's Analyse du / "1 in 1819-
«e appears already to have devoted himself to botanical and horticul-

1
Mr. Lindley received the degree of Doctor of Philosophy from the University

of Munich, in the year 1832.

A* Joub. Scl-Sbcoho Series, Vol. XLI, No. 122.-Ma*ch. 1866.
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tural pursuits, and.it is said, had arranged to visit Sumatra and the Ma-
layan Islands; but for some reason—perhaps connected with his father's

reverses in business,—the project was abandoned. At this juncture, he
was introduced by bis friend Hooker to Sir Joseph Banks, who employed
him as bis assistant librarian. Sir Joseph recommended him to Mr.
Cattley, for whom he edited the folio Collectanea Botanica, illustrating

some of the new as heated in Mr. Cattley's collection.

He had already published his Monograph of Roses (1820), and his Mono-
graph of Digitalis (1821), f

1
- - '

-'

wines. The ne:i drawings. The next year (1822) began his connecti. n v,

jltural c ~ -

of the laying

Horticultural Society, as Gardei n hen be took charge

of the garden at i
, i*i , k i

*1826 he became sole

Assistant Secretary, Mr. Sabine being Honorary Secretary until 1830,

and then Mr. Bentham until 1841 ; nearly tl

the establishment falling upon Dr. Lindley. Then, as Vice S
conducted the operations -. society, with

almost undivided responsibility until 1858, when.
oar, he became Secretary and Member of the Council, and took a leading

part in the reorganization of the society, until, fairly broken down by

. in 1862 he was obliged to lagement. Be-

rork in the Horticultural S ilf to task any

ordinary powers, Dr. Lindley was Professor of Botany in University Col-

lege from 1829 to 1861, giving elaborate courses of lectures every year,

and also Lecturer at the Apothecaries Garden at Chelsea for nearly the

same period. He conducted the Botanical Register from about 1823

(although his name does not appear upon the title-page until somewhat
later) down to its close in 1847 ; he
Loudon's Encyclopedia of Plants, and wrote the I

Penny Cyclopedia, down to the letter R; contributed to the T\
and Proceedings of the 1 i ;: ,1 edited its Journal; pre-

pared the later volumes of Sibthorp's magnificent Flora Grceca, &c.,

ndes writing and often re-editing his numerous cJassi

- • '
• ;. :::

: -
. .., , .

,

by his own ardor, have made his name so famous wherever b
tivated. Ot these numerous works we can mention onlv the
His Synopsis of the Britisl Natoral I n-

lasued in 1829, has only a] .rest, as a prt
cessful endeavors to introd»~ — ' ••'--:-

tern in England, where it had peeuli
Crenera and Species of Orchidaceous i

XI Vn
POrt

r\°l
h
^

Iab°rS UP°Q an imP°*^ ^d (furious

i

"

•

::• — •' ..-.
. ^. .-.:••:

and his School Botany from a series of introductory w<have done much more fb
. than inv others in the



Botany and Zoology. 267

of gardening upon physiological principles, in connection with his articles

Gardeners' Chronicle, he may almost be said to

i of knowledge "from the condition of an empiri-
that of a developed science." And, finally

to the Natural System of Botany, the fir- editi m of wbic .

-

iily available to English and American students,

rther development of this work into his classical Vegetable

:a library,
—Dr. Lindley made his most important contributions to the advance-
ment of systematic botany. The coming generation of botanists cannot
be expected to appreciate'the vast influence exerted by the earlier of these

s day
; the latter, however open to adverse sin pai u-

: "

ita of the science, but he

wishing; whatever he undertook [and his trada*

onderful i

5 nothing is impossible.'
7 "1 ntil he had pass*

he never knew what it was to feel tired either in
body or mind." Such persons are sure to be overtasked. The Great

his ordinary
work, prostnr ion, in 1862,
in which he took charge of the whole colonial department, fatally injured

'* bodily and mental powers, and cur g r. He was
• ' ;

-

••
.

-
.

...:-:..:.
i

'.• ,

J*£*tt interest ii ts quite to the close, which occurred
from an apoplectic attack, on the morning of the first of November last.

Dr. Lindley was a man of marked character. While his biographer
declares that "he was hot in temper and impatient of opposition," he no

-

incapable of

? ,,;! '^i!:i._r :i .vv . ,,;..!,. M r. as of repressing the expression of indi

Dr. John Leonard Hiddell, the only American botanist of this list,

..-.-

°n the 7th of ,78 th vear of his age. II
.

-

Ph7, written by his frieoda Academy
•

Dr. Jean . \fontagne, the venerable and dhtia-
,'.-.., ;,-.•; ,.

5 th of January, baring nearly completed the 82d year of bjj

the close of t \1imumi,h
' N

• .

c:vii s :n ice. After the i mitul it on at Alexandria be returned to Parts,
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studied medicine, became an army surgeon, remained in the service until

1830 ; and then, indulging a long-cherished fondness for Botany, he

began the career as a Cryptogamist in which he has been so useful and

2. Essay on the Trees and Shrubs of the Ancients ; being the sub-

stance of four Lectures delivered before the University of Oxford, &c.

;

by C. Daubeny, M.D., F.R.S., Professor of Botany t

'

ord. Oxford and London, 1 1

ume, collecting with considerable research and

good judgment what is known or may be reason;;

way of identifying the principal trees and shrubs mentioned by Greek

and Roman authors, or described by Theophn
As to these primitive naturalists, Dr. Dai ,

except in the case of a fe ies, to do more

than point out with some degree of probability, the natural fai

most the genus, to whic]

i

Lion appeared intended to

apply. Moreover, unavn! .['ten been turned into con-

fusion by the mis-appropriation of classical names of plants by modern

. and the adoption of these without enquiry by lexi

At the close of the fourth lecture Prof. Daubem
lates the points of, a paper which he read to the British A>>

Bath, in 1864, in which he suggests that, irrespective of charu

tions, "each -
. has its days

numbered, and that the period assigned to its duration may be extended,

indeed, by favorable, and abridged by unfavorable external conditions,

but in no case can transcend certain definite limits." This view has been

propounded more than once before, and under close-breeding assumes a

certain probability. But the external influences to which every species is

subject, and the irrepressible struggle among them will probably suffi-

ciently account for the observed facts.

A Catalogue of the Trees and Shrubs indigenous in Greece and Italy,

ancient Greek and Latin synonyms, is appended to the volume,

and will be useful for reference. For an Oxford-University book, too

many Greek names are printed with wrong accents. The Birch is said

not to be a native of Greece ; but we have excellent authority for saying

that it is indigenous to the mountains, to Pelion, for instance. By some

unaccountable oversight, the second le nstantial repe-

the Edinburgh Review two years ago, about the Cedar of the Jardindes

Plantes having been brought from the Holy Land by Berna
potted in his hat, and supplied with his own short allowance of water,

<fec, <fce.—a story which we exposed at the time in this Journal, though

thinking it hardly worth the while to give so much attention. a. g.

3. Few Fluid for preserving Natural History specimens ; by A. E.

Verrill.—In consequence of the high price of alcohol, a series of «-

i by me last year, with the view of finding *

i soft parts of animals. Among tne

'—
> nearly all that have ever been

Chlorid of zinc, carbolic acid,
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glycerine, chlorid of calcium, acetate of alumina, arsenious acid, Goad-
a of these and other ; i

were carefully tried, and the results made compa
same kind of objects in each, at the same time. Although each of
these, under certain circumstances, have more or less preservative quali-
ties, none of them were found satisfactory, especially when the color and

As a test for the prese of tl > t< m id -wonu
rimaculuiu ) was used. These larva are difficult of preserv-

ation with the natural form and color. _' dark brown
and contracting badly in alcohol and most other preparations.

As a result of these experiments the following solutions were found

I
roperly used. By their use the

larva; and recent pupae of the tomato-worm were preserved and still re-

tain their delicate green colors, together with their natural form and

appearance, while the internal organs are fully preserved.

a f pla ta have also
'--

;

": -
. .

'. i'U

alcohol. In the case of « are very

.
...... .,-

hranes nearly as in life, tion. Another great ad-

vantage is the ion.

To use this ng stock solution, which
may be kept in wooden barrels, or casks, and labeled

:

Solution A. I

Rock salt, 40 oz.

Nitre (nitrate of potassa), 4 oz.

Soft water, 1 gal.

This is the final solution in which all invertebrate animals must be

preserved. A iy he kept if

desirable, and called A. II. Another with three gallons of water will be

In the preliminary treatment of specimens the following solution is

employed, and is designed to preserve the object while be-

coming gradually saturated ter, for in no case should

the specimen be put into the full strength of solution A. I, for it would

rapidly harden and contract the external parts and thus prevent access

r to place the object for

a time in weak spirits and then transfer successively to stronger, and for

some objects, as Medusa?, no other treatment will succeed.

Solution B. I.

Soft water, 1 gallon.

Solution A.I, l
<l
L

Arseniate of potassa,
l oz -

Another solution with double the amount of water may be made if de-

iavertebrates, 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 rase of all msii .,

essential. If the specimen* rise to the surface they should

or a day, \a the B.I. solu-

tion it may be transferred to A. Ill, an th u su, eoiudy to A. II, and

portion of the last solution, which has been filter.

V at "P i;
' ;i -'

:

'

:

;

"hen no further change will be nect—
bottle or other vessels be properly secured to prevent the escape of the

Hound the opening. To prevent this the stoppers,

whether of cork or glass, together with the neck of the bottle or jar,

may be cov ,f paraffine or wax in turpentine or

benzole, which should be applied only when the surfaces are quite dry

and clean. The length of time thai

:
" '

rated by it. In general the more gradually this saturation

ract or change
in appearance. In many cases, however, fewer
above will be effectual. I have in some cases succeeded well with but

I" \ " b at.s, cx< »pt hMi.-«. the solution A.
11. will usually be found strong enough for permanent pn
especially when the object is small or tire animal be

when larger than two pen Id be injected

with the fluids, especially B.I. and the final A.I. or II, or an incision

may be made in one side of the abdomen in vertebrates, or under the

carapax of crabs, <fec, to admit the fluids more freely. In preserving
the animals of large univalve shells an opening should be made through

at or near the tip of the spire, Mami
should be placed first in solution B.II. to ..l.taiu th.- host results. In

cases where the use of the B. fluids would be objectionable, on account
of their highly poisonous ou Qf solution A.I, cor-

responding in strength with B.I, but without the arseniate of potassa,

ma3
L £

ubstltutecl
>
and in mar.y c- as well, if the

?!
h0t

;
hu

\
the "sPecimen 3 i» this case should be care-

onger solutions as soon as possi-

>n while in the first fluids.

4. Researches upon the Hydrobiince and allied forms • chiefly made
upon materials in the Museum of th Hon ; by Dr.
William tyriMPsoN-. 55 pp. 8vo. 186 ,, From the
~ '

'

'

:..
...

,' •.
•

' - / -

the anatomy o the Hydrobfin*, owing to their diminutive size, has,
with few «cept.on^ caused concbol, _ mere|y from

can be seen protruded when in motion. Hence, rather widely different

fe'rrlne- i nartof them t 'tl
*" '^d^

t0 their Seneric relations, some re-

fW„?*««?„ Jt*~ ~h ;i A
6 ge" US

,
Paludi™, others to Melania, Leptoxts,

re properly proposed for

u of certain tvnea. th* ™„«- a .-..,
F

;;'
}

.

" ? c„~,„.
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togyrus, &c. Even those who have admitted these new genera, however,
still differed in regard to their famih
tbem in the Melaniidce, others in the Rissoidie, V\

<fec., while still other conch ologists proposed to eat

tion a new family, Amnicolidce.
After a ti n of the whole subject,

ly of the structure of the softer parts and the del
many of the ,n that, these

referred by H. & A. Adams ; though he also includes in the family the

I by those authors to tho

e), as well as several new gi nary to estab-
lish. He likewise suggests that Pyrgula, Tricula, Cecina, and Blan-

genus Barleca, •

led by H. & A. Adams.
-

usly known to belong to tl and cleat
diagnosis of the group. !•

\
~ "\ frow

ikllidm, Melaniidce and
Valvatidce, with which it is more or has in part
been confounded. He then defines the following six sub-families, into

which the group is found to be naturally divisible

:

& Bythiniince, including Bythinia Gray.
2. R)u , H ,,ir

j n , ,,,
ri _. Ressoina D'Orb.

3. Rissomce, including Rissoa Frem., Cinqula Flem., Alvania Risso, and
Onobia, Setia, Ceratia and Fenella H. & A. Adams.

4. Skeneince, including Skenea Flem.
'"•''

cola Gould & Hald., Bythinella Moq. Tand., Stenolhyra Benson,

Tricula Benson, Pyrgula Christ, k Jan. Pal, ' ttrina D'Orb.,

Tryonia Stm., Potamopyrgus StH Feldt, Flumi-
nicola Stim., Gillia Stim., Somatogyrus Gill, and Cochliopa Stim.

6. Pomatiopsince, including Pomatiopsis, Tryon.

The memoir is mainly devoted to the subfamilies ITydrobiince and

*ttOf. Of the genera belonging to the former, extended de-

t'on, <jjC-) are gjven f t
] ., \mnicola, Bythinella, and

the new gen;; ma, and a good descrip-
tion are given of the type (.1 nicola lapidaria Say,) upon which the
genus Pomatiopsis, and the subfamily Pomatiopsince, were founded.
The latter type, although a true air-breathing mol

nd not, as would naturally be

construction, to a gliding mode of progr*», to a gliding n:

. aided bv the r

•.**£—
3 diagnoses of «
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ences, synonymy, citations of types, <fcc. Of these genera, the following

are new: T A upon a new species, T. clathrata

(probably extinct) from the Colorado Desert; Potamopyrgus Stira.,

apon Melania corolla Gould.; Cochliopa Stim., founded upon

Amnkola Rowellii Tryon ; Gillia Stim., founded upon Mela
Lea; and Flu led upon Paludina Nutalliana Lea.

It is worthy of note thai as is too often done, gone

on to refer by guess, to his new genera, all the little shells that might be

supposed to belong to them, but leaves that to be done by others who

may have an opportunity to study thoroughly their softer parts, denti-

tion, <kc, and 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

in each instance distinctly stated what species he regards as the types of

the new genera. Every naturalist must be aware that much of the con-

fusion in the nomenclature of natural history has arisenrfrom 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

species, and others for others, with no chance for agreement. Many,

-neb cases, the old name should always

be used for the group including the first species, or in other words, that

the first species mentioned or described under the old name, should be

regarded as its type. Others, however, insist that the original name

should be retained for the group including the majority of the species

first described, or included ; while others contend that the type most

nearly agreeing with the diagnosis, or which has
pressed in the name itself, should be regarded as the type of the original

genus. Still others say that the first author who divides and properly

restricts a genus originally founded upon heterogeneous materials, has

the right to determine, arbitrarily which shall retain the old name, and

which shall receive new ones. Now all such confusion is avoided by

simply stating which species is recognized as the type in founding a new

The work under review bears throughout marks of great care and

thoroughness. The Srail doing a good work for the

advancement of science in publishing the results of such investigations.

5. On the method of flight of the Flying-fish; by Horace Man*
(in a letter to F. W. Putman).—I have been watching the flv

day. They are very abundant, and though 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 on them in my journal. I had supposed

that they p.: terable momentum below the surface

1 to see if the motion of

the fish im the water was more accelerated than

think that I have been able to discover some slight differences in the

course
;
but I also think their motion is kept up by the fins, and also

that the weight is sustained by them. They do not appear to leave the
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water at a large angle, but otherwise ; as near as I have been able to
judge about 5° or 6°. They plainly have the power of alter
course of flighl tfaem go over

surface of a not very high wave, and their flight is also almost
Sfhtly dipping. I have also thought they sometimes altered

hut it may have been owing to the wind. They will often barely touch
the surface of the water and rise again, keeping on in the same or an al-

se. There went a school of a dozen or twenty this very min-
ntering the water and issuing from
r course for the distance of seventy-

five to one hundred yards. The motion of the fin is not always steady,
as I have seen when they ; the sun struck favorably

might be represented by a line more or
v or forty yards without

lough I should say usually they would not go more
, rise much over a foot

above the surface of the water, often much Jess, though oue was said to
have come on board the other day, and to do that I should think must
have risen at least . ight or ten feet.—Proc. Boston Soc. N. II, 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 inept us, Linn.). The materials upon which Prof. Owen's re-

searches were ibout one hundred different bones be-
longing to v

a

.ion which had been recently discov-

island. After b embraced
nearly every part of the skeleton, Prof. Osv

Pilous authorities Lad bee
bine group, the variations i

such as might be referable L .__
bfe and different food and hahils.—Athen., Jan. 20, 1866.

IV. ASTBONOMY.

(1.) Detroit, Mic beeler saw on the r

I2th-l3th, between one and two o'clock, 77 meteors, and b

hours of three and four, 63. On the next night only 23 we.

tween one and two o'clock. Both nights were very clear, ar

*ere kept constantly * hours of 0Dservat

the heavens in the general direction about 30° N. of E., and A

On. the first nio-ht about one-third were of the common so

are visible on everv clear night. Nearly all the remainder wi

shaped, and radiated from the s

(2.) In England.—From i
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Notices (pp. 54-57), of a verbal communication to the Society by J.

. Esq., and of a subsequent conversation, we take the following.

"was kept up at the Royal Observatory, Greenwich, from the hour of 6.

ers h '.:.. W. i '. Xa-i . A. 11 ir ling, F. Trapaud, E. Jones, T. V.

Lieut. Rikatcheff, R. I. N.) were located on an elevated part of the ob*

servatory. At 12 minutes after midnight the clouds began to break, and

at 20 minutes to 1 the sky was free from clouds. At 1 o'clock

zones, color, and other pa irded. By 2
h

m. the same particula rs of 70 addition al were no ed : and by 5 !l ,M,

ad been I3ef-.iv

ad abundance of is to de ermine the

and for a space

among the stars .

n :.<-r was simply cou e the m
"':•'-' --

_ e rate of 2 50 per 1 our. 1 a*

every meteor observe

ee whose positions w
clock.

At the hour of 5 the moon was shinic g brightly

; g fit Hawkhurst til
^

nearlj
3h

. :

d dowu on a diagram, indicating very dea.lya VL-11-ma.l ed, radiant

Many of the Greenwich meteors are laid down on this di

urst diagram indicates the radiant point in Leo, within nan
lan the Greenwich be seen that nior

ndiant point is indicated in the Greenwich diagram; but the

part of the heavens, those bodies situat .us" This

I think there is no doubt that the ro observed this i •giit

those of the November period. At G
years, a good lookout has been kept for

stars at the November period, but this t\h
nnual display ot

e first time we
;•;';:

in-

them. It is very likely that on sever 1 occasions we have •:.,--

watch too early. It was the knowledge of th
the beginning of these remarks, that I

joke, as I knowgiving up watching at 12 o'clock; fori is n.
>eri-
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of radiant points, I may remark that there are 56 already
and well marked. Many of these determinations have been

influenced by isolated observi rved on the
" ; "

_
• •

.

is as the origin of the meteors. I know nothing
ich seemed so unpromising as isolated obseiT*

tow well a patient and
painstaking record of such phenomena has been repaid.
The next step in the reductiou of the observations of these meteors

- • which have been doubly and trebly observed,

observed on that night by *' \-< ie ^'mui'tane-

be Cambridge Observatory. The dis-

! of the apparitions of

nilea and 55 miles ; 68 miles and 44 miles; 89 miles and 57
" 114 miles and 86 miles.

I;,,- greater

of other meteors ; and
1 nope that our km ce&, &c. of these bodies will bo

l
J
i'ot". Challis said :

' Wh: -.ai firms my experi-
ence at the Cambn-L <>- \ n 1 , , , 1 . ut for the Novem-
ber meteors, but could not see them. I had seen the August meteors
Vei7 rt-gularlv with no verv -; me numbers; but I

cannot say that I saw anything more on the 12th November than on
other nights. Prof. Adams has given me the particulars of his observa-
tions last 12th November. He began at 12 o'clock, and went on to

about 20 minutes past I, and it was 120—at all

«vents, above 100, that he saw. My experience of the August meteors
bas been this, that I never at th . got that number;
go that it is quite clear, t'roi i the > <\ '''nee of the Cambridge Observa-
tory, that the appearance of this ia>t November is exceptional—a kind of

shower such as we 1
1 may also, perhaps, .state

•age hei»h

. ii.-i-;,---

,
in the year 1862, I took obsen itions mys. it in

n «i-st on that occasion, and we got an average height of 82 miles. The
number of coin. , . , > is ten ; md 1

,;
ii k the coincidence of heights at

Mi '',i iuwl'j that i irl'tin-l'i^ u he had gone with two

'.. th t. p of Pi hi - - II ,
»i.

•
'' -

f
! '' ' L " '

-'

"•/he morning. During t

*here about an hour and a
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2. MeteoHc Explosion near Charleston, S. C—The inhabitants of

...
• -

vailed; and aftei an interval or. . u.ry heavy

'. V .:. '

.
'

. . _
• .. • - -.! -

'

an earthquake. V, ;

..-i. ,• nj cim - i ... . i- • \ '• expressed; some

of a powder magazine in one of the forts in the harbor, as the sound

seemed to proceed from the southeast. On inquiry this morning, I learn

Qtelligeot gentleman, who. al ling upon one

'
:.

whence it proceeded; but that the report, after an interval

more than a minute, came from the south. He i

plosion was followed for some seconds by a peculiar rumbling sound,

more mono t' rations of thunder. A col-

ored sentinel betuie the Koi-rV Ib,^, tal -i-eribed it as a falling star,

and pointed to the southern heavens as the region from whence he saw

it descend. c. u. s.

Since writing the above but little a .
has been ob-

tained, the most important being that afforded by Capt. Boutelle of the

United States Coast Survey, whose steam-cutter, the Bibb, was at the

time lying off the south end of the city. He estimated the interval be-

tween" the light and the report at 30 seconds ; and supposed th

a, at a distance of about 7 I

ing the fall of the body to take place over the water. As affording

some evidence concerning the duration of the light, Capt. B. mentioned

the circumstance, that the sentinel on deck, hearing something like the

movement of a small boat under the bow of the steamer, was led to sus-

pect an attempt at escape by some of the crew. The flash •

the same moment, he discovered two men in a bo
that direction, whereupon he leveled hi, phve, a- if with '

firing upon the refugees, who observing their peril immediately com-

menced their return to duty,—an insta 3 never before

occurred where the light of a meteor has lent i - J i r the support ot

military discipline.

An observer in the city has stated to me that the sky was much over-

cast at the time, so as to have concealed the path of "the meteor. H.^

noticed, however, what he called thr d also stated

Still another observer th- sh tint. All concur in

secreted themselves until after the explosion.
A conductor on a South Carolina railroad observed the light of the

meteor at a place 75 miles north, or north-by-west of the city ;
fr0in

which it would seem that its course « c. v. a.



8. On the Heat attained by the Moon under Solar Radiation ;

,

'

•

, • • : -
.

_
< <>|' heat. Xeaily tuo-thii.N of the heiui-pliere

tuwarU ua ia rs, and coverec

ris of ttu] ions. That
5-1) uM.

_

'!...::: '

.

' ........

is it must not
lered that equal e. £?., at the first and tin

:rs— ar. . « u <ii\ hcvkxi

duratiun.it tlu sun'* radiation upon tliem. On t!

ay of first quarter, the region of the moon which

'd three-quart

uLjectei"

us for o
_,

. _

insufficient for any surplus heat
had been favorable for storing r

.
..;' !;:

I a half Cseven and a half days—and r

be a good absorber of heat. The heat of the moon at the last quarter

-. be shown to he greater, or certainly not less, than
at the full. It will be sufficient, how at the period

it portion of the moon's fully-illuminated hemi-
-;'':• • .....',:...

:

-., -_..:".- ' "
•';::>

The author the mean temperature at Greenwich
for fifty year-. ' f the lunar

I of greatest monthly cold in the ter-

,—Proc. Brit. Assoc, Header, Oct. 7.

4. Element* of the asteroid ©.—The following elements are given by

J=334°10'43"7, i=zll° 55' 35"4,

nr=321 45 18 '7,

8=203 60 42^
7=11 10 56 -1,

p=818"T0574,
[=0-4247769.
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SCIENTIFIC

1. On the Manufacture of Cast Steel ; its Progress and Employment
as a tubstitv ; by H. Bessemer.—This important

lishinent of " throughout the country. It pointed

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

Heath, who patented in this country the employment of meta
nese, or, as he called it, "carburet of manganese;" the addition of a

itity of this metal, say from half to one-per cent, rendered the

:ing cast-steel.

It removed from these inferior qualities of iron tl

conferred on the cast-steel so made the property of welding an

soundly under the hammer. Mr. 11- t secure in his

patent, told his licensees that if they put o '

ter steel it would do as well and be much cheaper than the c

manganese he was selling them ; in efl thing, for before

the steel was sent reduced the oxyd of manganese

to the metallic state, so that the patent carburet of manganese was

.:,.- -
;

:
.

; .-
-

;

patent, and so the good people of Sheffield, after many years of litigation,

had now been used for many years in all cast-steel works

It mattered not how cast-steel was made, since manganese added to it

than the unfortunate Mr. Heath, as evidenced by

of 1839, in which he dec I in the use ot

0W**tei !.' the Bessemer process in

operation he could not have said more. With this patent of Heati/s ex-

pired, and become public property, coupled with the universal addition

;>.._ . ...--

allowed to share the benefit which 11 conferred on

*s to the value of the new process, and licenses to manufactur-
iron, under the patent, were purchased by ironmasters to the extent of

25,000*. in less than twenty-five days from the reading of the Chelten-

so much. There was consequently a general rush to the Patent-office.

Some .of the gentlemen «

own patents. Ay use> in order tua t they
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ces*. The paper described the features of the numerous patents applied

remarked that if that long series of patents could have been
m law, it would have been utterly impossible for the author to have

considered by the trade impossible to make steel from coke-made iron

Soon after the reading of the Cheltenham paper, several rough trials
of the Bessemer process were made pi

which were supposed by practical men to be whol-

•:;•.....
-

•

.

formed were so fallacious ; but the • and the pro-
'"^ and ita author were soon entirety 'ions in the

ty the trade was in itself wholK f iia, ous. 11, therefore decided not to

argue the ques to prosecute

- •

--

'on, and an

of more than 10,000/., the pmc ss was a-air, brought before

,! -r !i -

aging, and one of

fccturer. The latter alternate .

raer & Co.
the very heart of the si;ronghold of steel malno*. At these works the

process had '

id become a

e dozens of
in the new art, and was/the :*erm I ; had spread

tate in Europe, as we!! as to he

w works at S!:..lH- M had got into
;

[.|:„-ttcal .-[,,..

it was not thought
'•

'

: ::.. _ '

''.
^rge batch of manganese patents. They were consequently allowed to
,aP«e, and become public property. The author had therefore used with-

out scruple any of the numerous "pat: thoat feeling

an overwhelming sense of obligation to the patentee. At the suggestion
°f the author, "ion of manganese and sJ

erected by M . who dow made a *ery pure alloy

of iron and mauganese, containing from 25 to 30 per cent of the latter

*ould doubtless replace ]

'Y this pro-

The paper proceeded to notice some of the moi e

°f steel as a substitute tor wrought ir- t .
In

. je of mat<-iial hk.m i.i| rui.it an in the construction of

8«ips, for in no instance were strength and lightness more essential. Bes-

»*rser cast-steel ship-plates were then described, and their advantages
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illustrated bv fact? and statistic?. The advantages had not escaped the

attention of Mr. Reid, the Constructor of the Navy, and ;

-

employment uf steel in the construction of ships of iron. Ti

tion of steel to projectiles was next considered. Next its usea

->•
and even rails. The] i experiments which had

been made in the use of cast-steel for these purposes. The paper con-

cluded by ftta is now being used as a buI

-erected and in course of erection in England no less than si

charge. When in regular operation, those vessels were capable of pro-

nal to fifteen times the en-

•'
- , • .

,

^ ...;';'

process, The average sellii . is at least 20/.

per ton below the average price at whi< h i ist si I was a

mentioned. With t pies it means ot pi

of not less than 6,240,001 be effected in Great Britain

alone, even in the manufacture.

Bier said they had proof that they co • iron, but at

the same time the bulk of iron ores were so imp
:.:-..-
now using Ik of 4,000 tons weekly. As regards

Bng the average of the last 10,000 tons made, he found that

there was 12f per cent difference between the w< :_

the furnace a stained. But from this should be

deducted 5 per cent of impurities, and 5 per cent the usual waste of pig-

;.

''•

} had tried it for three years, and

mplished ail that Mr. Bessemer had s

irbairu said theiDr. Fairbairu said there could be no doubt that a great change would

sooner or later take place in the manufacture of iron. Hither!
difficulty in the manufacture of steel had been the want of

If Mr. Bessemer by his process coal I Unity in the

place of irro ... on]y 0D acc0unt of its

greater brightness. strength.
Dr. Price Iaction of the sulphur was due in a

great measure to the fuel employed ; and
research that all the phosp
v
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2. Chicago Academy of Sciences.—Wq have received the first Bulletin
of this new institution, in the form of a neatly printed pamphlet of
sixty-three pages. It contains the Act of Incorporation, Constitution
and By-Laws, and Lists of Officers, Members, and Correspondents; to-
gether with a lucid histoi tnd progress of
the Academy, by Dr. Andrews, the President; also, a very full and com-
plete report on the conditi tnd Library, by Dr. Stimp-
son the Secretary and Mr. Frost the Librarian.

The following gentlemen are the Officers of the Academy: Dr.
Edmond Andi 1 Thompson and Benjamin F." Culver,

-on, Secretary; and George H. Frost,

The officers of the Board of Trustees are the following:
I Young Scamm..n. IV-idt-nt: William E. Doggett, Vice-;
George C. Walker, Secretary and Treasurer; and Robert Kennicott,
Director of the Museum.
From the Report of the efficient Secretary, Dr. Stimpson, we learn

that there are already in tJ. rtv thousand specimens of
.'•'- '^ -. •

..
- - V M '

s, tfec ; and Mr. Frost's

Report shows that the Lil contains a number of
valuable works on various departments of Science.

Mr. Kennicott, the energetic Director of the Museum, is now with a
corps of your

: America, attached to the party

doubtless bring back from »untry, large
'

-

soon commence the issue of liberally'''.- -•.;"; „• -
• •

:.:.:_ - J

"

a fine fire-proof building will be erected for the reception of the Museum
and Library, on a valuable block of ground given for that purpose.
The establi,. • as this and

fne Chicago A ire facU that speak well for the

They have already shown us that
they possess the energy, t! R great and
flourishing city in an as< 1 now they
seem to be eq

a

soon making their city

.

\

>r CaAittu.—Mr. Da :

*'

r London on the 5th of

md on the 9 h of October in the same year he reached
the mouth of th- l-W n , n : V .,: K.v r. -• i ::.•• ViViean coast, immediately

I he had sailed had to

I
in D itive an -. in t with his

instruments lost. A new set from England was ordered, but it did not

employed

had been on his rVmor
j
uin v. ;uid «] .«• ''.•• « •- «' '

numbered and
kindly receive

|

.

wri rises by successive
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steps. First, there is a belt of low land near the sea, then a succession

of hilly ranges running northwest and southeast, with valleys between,

res increasing in altitude toward the interior, and the passes

over them ranging (by aneroid and boiling-point) between 1,864 and
2,400 feet. The greater part of the country is covered with dense forest,

through which are narrow paths leading from village to village; but
from the Ashira country eastward there are three main lines of path-
one to the northeast, another to the east, and the
The tt'il 's nv- divide 1 into clan-, an I each village has its

- ;tlways belonging to the ohm of the mother. The villages

are more populous and larger than those near the coast. In reading the

works ^vf (riant. Speke, and Burton, he observed many w<
v

he had no doubt that the tribes of Western and

Eastern Afri nallv one people. After he and his

party had been about three weeks in Ashira, a visitation of small-pox

niv.-.gv
i the country. .Misery and destruction were spread

and he was himself reduced to a most dejected and prostrate condition,

"f"
!'«i-i- hi- difficulties, the chief, Olenda, his old and tried friend,

died of the disease, and the traveller dug his death

by u ir. he raft. He was, moreover, pi ling his march

eastward through the Apingi country (the route which he had followed

Ids vi-dt. and his death being attt . eller, who was

believed to have wished to carry the spirit of the chief back with him

to his own country. lie was ultimately enabled to continue his journey

lo country. In the course of the journey he met

i kind of negro gypsies, of

r than the negroes, and having shorter hair on the head and

iea. The average height of the women, a few ind
wh m he measured, was only from 4 feet 4 inches to 4 feet 5 inches.

After he had advanced 200 miles farther than any European had yet

.king was brought to an unexpected tei

i y an accident. This was at the village of Mooaoo Kombo, 270 miles

from the mouth of the Femand Vaz. One of his men fired off a gun

accidentally,

ely killed. The villagers became at once excited, and attacked

At and his party with their spears and poisoned arrows. He could

and he, therefore, forbade his men to fire on them. He then ordered his

fo lowers to retire, which they did. at first in good order, while he him-

rear, as he believed he was in a less degree than
they an object of resentment to the excited natives A pan
soon seized I impossible to check them ;

:

result was that, although
his men energetically rallied, he lost all his instruments as well as his

t could have enabled him to continue his journey
st also the whole of the Natural History collec-
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tions be had made in the interior, and a fine series of photographs of

s He saved, however, his chrou .meters, wh . h

with one set of his astromomkal ob-

-tward, and
v afterward made his way back to England.

—

Proc. Oeograph.

4. On Beef and Pork as sources of Entozoa ; by Dr. Cobbold,
his paper brought together all the evidence bearing on the
is to the source of tapeworms in the human body, and especially

ted an opinion recently vat now of the
Natural History Review, ed that the

rived trf the privilege
of acting "the part of a a imnui i< itinii medium." It was shown that

elusion being drawn not only from das a
'> experi-

iet of tbe much gn atei

.

b followed,

.. H...u .
r! . I', • r.1. 11. Bennett, Dr. Flem-

nsp, Dr. Anderson, Dr. Patterson, Messrs. Turner, Power, and
others took part.—Proc. Brit, Assoc., Reader, Sept. 30, 1865.

rjnWewity

nitration for

opaque object- !. One was

. by Messrs. Smith and Be, the other by
Messrs. Powell and Lealand. The first form closely resembles the

-so closely, indeed, that it is difficult to know in

he side by an aperture opposite which a table lamp
within the box is a smell receives the
tf'e lamp, and throws it down through the objective upon I

ith such a po-

: the observer. The s .

:.:: { Leaiund— is superior

-

with equal advantage.—Reader, Dec. 23.

Lovell Reeve, the publisher, died on the 1 8th instant at his house
J n Henrietta street, after thirteen months' severe suffering, aged fifty seven.

bis coatri g
r '" rn hl >-

^erous and valuable. They are to be is " " 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," 1845;

"Couchologia Systematica," 1841-: 5
. ; ••Col ch< 1. z a I' onica," 1842-5;

tmenta Couchologia," 1846.

—

Reader, Nov. 25.

Prof. Forchhammek, oi ltd in the departments of

geology and mineralogy, and Secretary of the Academy of Science! oi

Copenhagen, died in December last.

VI. MISCELLANEOUS BIBLIOGBAPHY.

1. Mineral Oil. Prospectus of the Indian Creek and Jack's Knob

(Cumberland and Clinton counties, Kentucky) Coal, Salt, OH etc. Com-

pany, with a Geological Report on the Lands ; by Dr. J. S. Newberry.

20 pp. 8vo. Cincinnati: 1866.—Dr. Newberry," as early as
"•""

paper on

:
:

".---
;

...".-.. * v.'.-.-
':

-.

as probably its original position, the same rock which he states affords the

hi West.

Iu the Report whose title is above given he makes observations on the

geological structure of the Cumberland Oil Region (Kent

The "oil-L

3 of the great anliclin

coal-fields of Kentucky,

bringing the old- uii in Kentucky

Tennessee to the surface. The great wells of tl

"from which tens of thousands of barrels of oil have flowed," descend

two hundred feet into the Lower Silurian Blue Limestone formation.

There are here bituminon I by sheets of thin-bedded

compact limestone; and these are covered by 500 feet of si

Devonian fti lie whole much upheaved,

folded or contorted and fa m prevail from Lincoln and

Casey Cos., on upper Gre law and Russell, Cumber-

land and Clinton Cos. in Kentucky, and Overton and Jackson Cos. in

but whether all parts will remains to be demonstra-

ted. The region about 1

1

| Co., is one of the proved

oil centers. It is suppose* region, in Overton Co.,

will be productive. To the north, in I
-.. the old salt

wells, known as the Alford, the Shanks and the Evans, are flowing oil

2. Geological Survey of California.
'

J. D. Whitney, State Geolo-

gist. Paleontology, Volume II, S iary Inverte-

brate Fossils; by W. M. Gabb. 38 pp. 4to. February, 1866. PuD"

lished by Authority of the State ,- part of the

second volume of the Pal , L-riptioi»s
of

about fifty new species of fossils, besi .

were imperfectly described, or were n s are all re-

: •-•::
. , , . .

• ..:. .
: .,.;> .,-

.

_!;• '
:

by Mr. Gabb as positively Eocene,—who observes, however, that future



Miscellaneous Bibliography. 285

researches may modify much present conclusions. The plates are not yet
quite ready for ch iveiy. i'h re are on hand for desci prion in the con-

of the Paleontology, ndditii beside* fifty or

3. Geology of Arisaig, Nova Scotia.—A paper on the Geology of

v of London, for Novem-
l =-. : -. ;

; ...
semblance in fauna to th« in. The whole thickness,
as estimated, is 870 feet.

4. An Outline Qeolo : portions of
by Nelson Satlz*. \

E. Mendenh
. 1866. Price $2.00.—This map is

mainly a copy of that published 1 y Prof. Jam s M Sat >rd in his Geo-

rtol i-nnessee. It gives by means of lines and colors a gen-

:

'• -

tion of the »ts I'e Geological
section." The map will prove a useful one to all ink-rented in the geol-
ogy of Tennessee. </y of the United States.

5. Die Steinkohlen Deutschlands und~ nnderer Lander Europa's ; by
Prof Dr. H. B. Geinitz, Prof. Dr. II. Fleck, and Dr. K Hartio. Vol.1,

Geologie, 420 pp. 4to, *\\ f 2S plates. Munich,
1865. (B. Oldeoboorg. Price for the e first of the
two volumes of which this great work is to consist has just been issued

t*, the first including the text, the second the plates. This vol-

i

-

rk <,f Prof. Fleck and Dr. Hartig.

The Geology treats of the Coal regions and formations of Germany
and the rest of Europe. It takes up, in order, the ditl'.r, ut positions of:
stone coal formation of the Kingdom of Saxony; of the Prussian prov-
''

'

:

- --.•.. '•
;-: . _.!• -:..

:

:

if Aachen (by Dr. von
Deehen); of Hanover; the Silesian,

'.

coal of the A W the Creta-
ceous and Tertiary ; the stone coal of 3 v, Portugal

;

it being a dep many orig-

inal results and publications. Section- -.-liptions

• •

Jet, is of inter, - •' " ith
,

the £*ol°gy of

The volume of p aJ maps of the various com
°r regions that contain coal, and profile sections of coal beds

; am
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prepared and engraved in a style of great perfection and beauty. Some
of the folded plates ire mx. tin - ih -ue of the quarto page.

The 2nd volume, treating of practical and economical subjects con-

nected with coal, is soon to be issued at the price of 9 thalers.

6. Revue de Geologie pour les annees, 1862, 1863; by M. Delessk,

Chef des Mines, etc., and M. Laugel, Ancien Ingeuieur des

Mines, etc. 412 pp. 8vo. Paris, 1865. (M. Dunod.)—A portion of this

appeared in the Annales des Mines, and was noticed by us in vol-

tl, at page 272. The volume will be welcomed by geologists, as it

excellent general review of tb nee for the years

oned, and the only one accessible to them. It commences with a

preliminary notice of periodicals and works issued dining the period, and

takes up the d ject in the following

: Recent Changes: SWh u > .,t Mountain-, ; lior-ks; Metamoi pb-

Geogony, or the origin of m changes of level,

etc.; Facta . -ive formations and their I

:
and geological maps. An extensive circulation of the volu

tend greatly to the progn
ume in the M Delesse and Laugel, the first covering

the year 1860, and the second 1861.

7. Om de i norge forekammende Fossile Dyrelevninger fra Quarta-

perioden, et Bidrag til von Faunas Hist rue; ;.: I.)r. Mi. ti
'

in the Christiania L'n v,-isiu |. 136 pp. 4 to, with 4 lithogia;

of Norway and its foea

are no Tertiary or Mesozoic strata. No Tertiary exists, in fact, in any

part of Norway. At one period in the Poet-I

ia was 500 feet below its present level, so that a dep

was formed containing a fauna of arctic character. Previou-

the marks of erosion and _':•». \ i --s m < •'•
. , k< i

show, the land was covered with ice to a height of 5000 feet above the

sea; and the ice is stated to be the ice of an icy sea. Sub*
i glacial epoch, there wai

> feet above the present

1 along the c

guishes consequently, two epochs in the Post-tertiary (Quaternary) i

Norway; a Glacial and a P - _,' ^patently, to tb

Glaeia! and Champlain of Noitii Amen :a .j iiie fossils of both of the*

8. Maierialen zur Mineralogie Russlands ; von Nikolai v. Kokscha-
row. Fourth volume. St. Petersburg, 1861.—This continuation of the

great work of von Kelt* Mineralogy, treats of the

epecies ^Eschynite, Eucl ,.. Epidote, Orthite, Ph">-

-•'

3 narakhe.
9 - *?*?

j

M of Life and the Mode of Develop-

ment °f A>u ««• Clark, A.B., B.S., Adjoi
sor of Zoology iu Harvard University, etc. 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 or any author can at the present time
fulfil. The work however contains the results of much original observa-

D of the nature of life and
animal development. The author is one of the k
scopists of the country, and has labored with great thoroughness and

long the lower forms of life, and also in the department of em-
bryology, in both of which directions the work gives details of structure

Sue. Some of his conclusions will be questioned by other zo-

: among them, with much reason, his raising the Protozoa to

f a distinct Branch or Subkingdom coordinate with the four

1 by Cuvier, and his views on spontaneous generation. But
m a brief notice we catin se points, or any of the
many of dee] iga forward. It contains

personalities which we think had better have been omitted. The
tions are numerous and excellent.

10. The Record of Zoological Literature. 1864. Volume First. Edited
by Albert C. L. <}. (tcmh .. M.A., F.Z.S., etc. 634 pp. 8vo. London.
1865. (John van Voor- -..ins a general review of
the Zoological works and memoirs ] : ear 1864. It

has been prepared with care, and shoal idl who desire
to keep up with the progress of Zoological Science.

11. On som -tic Oceans,

'and Baffin's Bay; by W. Kitchen Parker,
! '
/v

- Mid Prof. T. Rupert Jones, F.G.S.—From the Philosophical

th of great zoological and geographi-
cal interest.

12. Principes de Thermodynamique; par Paul de Saint-Robert, viii

and 210 pp. 8vo. Turin, 1865. (J. Cassone et Cie.)—The author of this

ence of Thermodynamics,—the science that treats of the mechanical ef-

fects due to heat, and of the heat produced by mechanical agents. Those
who have read the papers of Camot, Mayer, Joule, Thomson, Rankine,
Clausius, Helmholtz, Hirn, &c, will find fitt that is new in this volume.
The only portion for which the author claims novelty is the seventh chap-
ter, which treats of the motion of balls in the bore of fire-arms. To
those who wish to fiud the mathematical principles of Thermodynamic*
m a single volume, developed in an exceedingly lucid and simple manner,
we commend this book of Saint-Robert. h. a. n.

13. Musee Teyler. Catalogue Systematigue de la Collection Paleon*
tologique; par Dr. T.C.Winkler. 2nd and 3d Livraisons. Harlem.
1864, 1865. ( L, . 11, * I - - )—These two parts cany this work
from the 125th to the 394th page, and are devoted to the Mesozoic era,

that is, the 1 ' retaceous periods. The work is a

model for M* ite perfect in its method, very full in

its synonym-. iistinctnes*

m its varied typography. The Physio
the Teyler MiJeum at Harlem is under the direction of Dr. V. S. M. van
der Wilugen

; and the Cabinet of Paleontology, Geology, and Mineral-

ogy under that of Dr. T. C. Winkler, to whom all offers of exchange in



these three departments should be sent. The Teyler Museum contains

the remarkable head of the Mosasaurus from Maestricht, the various

specimens of 1 by Bronn, several species of Ptero-

dactyl described by H. von Mever, etc.

14. The Birds of North America.— D. G. Elliot of New York (27,

W. 33d st.) proposes to publish a work to contain all the new and unfig-

ured birds of America, to be issued in Parts, 19X24 inches in

-

price for each part, ten dollars. Only 200 copies will be published. Mr.

itttbor of a Monograph of the Pittidae or Ant Thrushes, in one

•

Grouses, one vol. royal, with 25 plates ; in each the birds, with two ex-

ceptions only, are represented of life siz<-. >">.-,, :-'pti..n- are requested.

15. Chambers's Encyclopedia—a Dictionary of Universal Knowledge

for the People ; illustrated by wood en£rravinss . I maps.—Parts 100

and 101, carrying this Ei 1 Saxon, have just been

issued by the American Pi cott & Co.

1 1 Theory" of Probability from I

"A.. F.R.S. London, 18«
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Aet. XXXVL— On some of (he Milling Districts of Arizona near
the Rio Colorado, with remarks on the Climate, &c. ; by B.
SlLLIMAN. 1

Itinerary and characteristics of the Mojave Desert.—In July,
1864, 1 visited the Colorado river for the purpose of seeing some
of the mineral distrie: . The route followed
was from Los Angeles in California by the Cajon Pass and Mo-
jave Desert to Fort Mojave. After leaving the vineyard of Co-
camunga the journey is made by encampments. The distance
from Los Angeles to the Colorado is about 250 miles, n

made in nine encampments. Few of the stations on this route
are laid down on any of the published maps, and are generally
watering places only, the whole distance being an uninhabited
wilderness, nearly destitute of the means" of support
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 beds of, probably, Tertiary age. The highest
powat of this pass is ( >y barometer) about 4000 feet above tide,
and is distant about 25 miles from Cocamunga vineyard. The
Mojave river is passed at the ' upper crossings,' about 20 miles
from the 'Toll Gate' of the Cajon Pass, and at an elevation of
about 2650 feet. The Mojave river, as is probably pretty well
known to most readers, is a river in name only, existing, so far
as it has water at all, as a series of lagoons with long intervals
where not a trace of water can be found. At the so-called

1 Read before the National Academy of Sciences at "Washington, D. C, January,

Am. Jour. Scl—Secoxd Sebies, Vol. XLI, No. 123.—Mat, 1866.
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'Upper Crossings' it is seen a few inches deep, flowing with a

gentle current eastwardly over a pebbly bottom, but (j

ing in a short distance, and neve: &e a running

stream. At the Fish Ponds, Camp Cudy, and the Caves, tbe water

re-appears but only in stignant or torpid pools. Tbe line of

the river is however
y sd by rounded boulders

and smooth river shi.:. dry banks grow some

shrubs of which the tbi (a bignoniaceous plant

with narrow willow-like leaves) is the most conspicuous, and

more rarely the Mezquit bean of the Mojave Indians ;.<

Florkiium).

The rough road, often very difficult for an ambulance, follows

the dry bed of this so-called river, the grade being pret

ily downward from the 'Pass' to Soda Springs, 150 miles or

thereabouts from the Toll Gate.
3 At Soda Springs the barome-

ter stood at - . Lie. lowest pJint in the desert of

the Mojave, and differing, by the mean of my observations, only

0-3 95 in. from the level of the Eio Colorado at Fort Mojave.

Soda Springs marks the site of an ancient lake, the surface of

the saline plane being as level as the sea. A power.

of calcareous water breaks out on its western margin,

with sulphate of lime, and bearing, among the ignorant guides

of these desert regions, the reps;

some other deadly metallic poison. We drank freely of it, how-

ever, with no ill effects to man or beast, and were very glad to

obtain so potable a water after several days of great dearth of

this essential of comfort.

The term ' S .da Spvniir' is a misnomer, as the water is desti-

tute both of ( .onit 1 and i :a t\ ^lt did not affect red-

dened litmus) : i as d .nbik-.-s received its name from its bright

sparkling appearance, so much in contrast with the green

'r of the 'government holes,' or wells, dug by the

roadside for the supply of travellers.

A gigantic fly abounds at Soda Springs and Marl Springs.

They were such an annoyance to our animals as to compel us in

each case to move on before we were ready, to avoid the tor-

ments they inflicted on the poor beasts with their sbarj

drawing blood every time win i . v. it i a droning sound like that

of a humble bee, they struck the skin. They seem to attack the

animals in preference to men, as none of our party suffered from
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nearly 3000 feet, and thence in 18 miles farther, at 'Rock
an elevation of nearly 3800 feet above Soda

From this point it rapidly descends again in 23 miles
to Pah Utah creek, about 1800 feet, and from that point the

rapidly descending to the Rio Colorado at Fort Mojave,
tit tie over 2000 feet.

Climate at Fort Mojave and vicinity.—Dr. John Stark, Post-
surgeon at the military station, Fort Mojave, has kindly fur-
nished me with a copv of his record of temperatures kept at
the fort for one year, from Nov., 1863, to Oct., 1864. The foi-

ble of monthly averages, prepared by me from Dr.

. for the three daily periods of observation,
is of interest in this connection.

T:':, ,

1 i ^^ —
, 0| ,. hnimI

\~~mJ.
— 1±2L.\J±!L. L±±- Ll^- 2pj^ jiJT!_

72-50

4202 33VH 57 77 63 36 53 49

January, 40-97 6S-58 53-38 fi2 80 70 31 56 43

52-?!» In-t!, Ti
-

58 90 75 l\ 70 M
83

7*-64 S:>-2y

77-40 88
84-23

95 79 87
September h>s

ij^fer. ' 6 '2-09
1 86-22 7 2rj 74 S3 45 70 59

*rom this table December is seen to be the month of lowest
mean temperature, although the minimum degrees of heat are
seen in January and February.

,
The greatest' heats are found in July and August, when the

- ire is seen to be most remark-ably uniform, the maxi-
mum being in feet ulj periods

ition respectively throughout, while at 2 p.m. the

temperature reaches the remarkable extreme of 101°
,n July, and 99° in Ausu

In the San Francisco' District
ature observed by me in Augu : 101

y dry, dew never being
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The barometer (aneroid) at Fort Mojave was noted in my
journal as 29'55 to 2975. At Allen's Camp, San Francisco

District, it was 28193, average of twelve observations between

July 26th and Aug. 1st, the greatest difference being -055.

The 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 daily

during our journey out and back, indicated all through the Mo-

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.,
" 22, » "

" 20, Fort Mojave, "

" 28, Allen's Camp,
Aug. 1, 10 miles south of FortMoj

air 104°,
" 104
" 108
" 101-5

ve, " 109

wet-bulb 66, dif. 38°

70 " 34

70 " SU-
it 73 " 36

Even at night this difference

as much as 20°, thus;

was very re narkable, sometimes

Aug. 13, Forks of Mormon Road, 9^ p. M., air 82° wet-bulb 60°, dif. 22°

The 2 p. m. observation rarely gave less than 20° difference

between the wet- and dry-bulb thermometers.
Hot wind storms, or sfrrocos, are not unfrequent in the desert

and on the Colorado. I find this mention of one of these sand

storms on the desert in my notes of the journey. " Soon after

we had spread our blankets at a 'dry camp' on the pla

9 p. M. we heard a roaring sound coming up from the south like

the sound of breakers on the shore. As the noise came nearer

the resemblance to the roar of the ocean increased, and presently

the blast struck us hot as the wind from a furnace, bearing

along with most stifling hurtle of sand, pelt-

ing the skin like hail. In vain did we seek to shut it out by

covering the head with our blankets. It sifted through all our

'' the hair, v. 3 inhaled bv nose and mouth arid

gritted in the teeth, mi aper, while

the oppressive heat was made ten-fold worse by our efforts to

exclude the sand bv burying our heads under blankets. 1*

seemed for a time as if we should be buried alive under the
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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

nnoyancewith the temp
from the scorching effects of the powerful hot a

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 difficult 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 District.

Situation and approach.—The San Francisco Mining District is

located upon the eastern side of the Colorado river, Allen's Camp,
about the center of the district, being stated as 11£ miles from

3 situated upon Silver Creek so
called, a dry arroya which divides the San Francisco District into
two nearly equal parts. Measured upon the course of the river,

i ict extends about twenty miles, or ten on each side of
^lver Creek, from north to south. In the other direction, from
east to west, the District extends about ten miles, the eastern
hmit being the first range of mountains, of which the most con-

spicuous point is known as Boundary Peak.
General Features and outeroppi 1 'eins.—The

observer is struck, upon entering this District, with the singu-

stic outline of its bounding mountains and
mtermediate ridges; he learns with surprise that the bold and
serrated peaks stretching from east to wwt, ai I rising, now in

delicate needles, and again prolonged in acute ridges, are the

outcrops of gigantic quartz lodes, among which are seen con-

spicuously 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
Great American Desert that I have had the opportunity of

examining. Whether from the influence of volcanic heat or
°f atmospheric causes, or,—which is more probable—of both

combined, the aspect of these great quartz ridges is more rug-

ged than any others which we have observed. The general

course of the" lodes in I
t' pretty strict paral-

lelism to the east and west magnetic equator, the deviations

from, this course seldom exceeding 4° or 5° by the compass.
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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 K. 20° W.: these

lodes, if prolonged, must obviously intersect, at <•

some of the east-and-west lodes. They differ not only in tbeif

course and direction, but essentially in their minei

stiiution. The first series, the east-and-west, are qua

characterized by the presence of feldspar and fluor spar as the

peculiar as.- -lowing also rather rarely at sur-

rets and free gold. The second set of lodes

may be called calcareous, being composed to a great extent of

i carbonate of lime or dolomite, flanked in a

by quartz linings with polished walls, and as a general

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

Morning Star.

Resources in timber and water.—San Francisco Distri

the neighboring regions of the Colorado, is entirety

timber, and at present is very imperfectly supplied with water.

Timber is said, however, to exist in considerable abundance,-—

banks of t!
', 100 miles of Silver C

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, espc

dearth of water on Mt. IJ of mining

on the Comstock lode in Virgil at compara-

tive abundance there as the result of mining operations, we are

encouraged to believe tl at a s ikr . suit may be expected in

ie very limited explora-

tions which have been carried" out h re have resulted in the

discovery of water even in the driest situations.
This i, a

, n i.s 1, !.ble, lik. a the a 1 ;ent .- J--
to sudden and violent.storms ofr
had occasion to observe during our residen
a single hour, convert the dry arroya into a broad an
torrent, sweeping everything before it; while a few hours after

scarce a trace of the
and pools of slime which a few-

condition of dust. Wells sunk along the line of° these dry

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
Great American Desert the surface of this District is ab
charged with saline substances familiarly known as "alkali;''

salts derived from the decomposition of the alkali minerals of
the porphyritic and volcanic rocks which characterize the region.
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

lich will flow from tunnels and shafts, excavated here
m the processes of mini le or none of the quali-
ties belonging to the surface waters which dissolve away from

ritv, aided
by 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.

Climate and healthfulness.—Under a previous head the climate
of the Colorado has been characterized. The San Francisco
District, being elevated some 1500 feet above the river, is less

fervid during the hot months, the temperature averaging about
ten degrees

I live. The months of June, July,
and August, are, however, extremely hot, and all active work
m the open air, unless in the early morning or at evening, is ne-

ighborhood of 100°R
The air is extremely dry, 30° to 40° at times marking the dif-

ference between the" wet- and dry-bulb thermometer. This cir-

cumstance favors exertion by lowering the temperature of the

ill, however, offer a refuge from
the tropical summer heats, rendering labor agreeable and sup-
plying also water of a lower temperature and better quality
than can be found at the surface.

In point of healthfulness no region can be more free from dis-

hes than this. I ascertained by enquiry from the physician at
the military post that tic diseases
Kr";'.vn on thiit p .rtion of the Colorado/ Malaria is unknown,

' ievvrs equally .-<<: ehrun . and then

r| of climate. This healthful-

9 fervid regi a The i ffect upon the
Urinary organs, due to the use of tin salm waters of the desert,

• :;se of the river water or any

ter, ai I utl f* lert trol of vegetable
actds and of moderate doses of alcoholic 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
1—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 lab6rers. 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

officers as well as co-laborers.

Freight, by sea from San Francisco, costs now about four

cents the pound, or eighty* dollars a ton. The cost by land

over the Mojave Desert is much greater; and nothing but the

saving of time will justify the use of the Los Angeles route,

and then only for the lighter descriptions of freight such as food

and the sma ?s. The time by sea up the Gulf

of California is about three, not unfrequentlv four months.

Over the Desert the time by government teams'is 78 days from

Wilmington or San Pedro to Fort Mojave. The nav

the Colorado is continually i

duction of a class of steam vessels

The shifting sands of the riv<

25 feet at its mouth—will, boweve
.

tion difficult and uncertain
; and the low water of the n

the winter months occasions not unfrequent interruptions

able to improve the Mojave desert road by the establ

more frequent water: : believed to be quite

feasible,—and by the improvement of the road itself by the re-

moval of obstructions.
The agricultural capacities of the bottom lands of the Col-

orado remain to be developed. The Indian tribes now resort to

them for the growth of corn, wheat, beans,—of most excellent

quality,—yams or sweet potatoes, melons and pumpkins. The

Mezquit bean (Cerridium Floridium), and the 'screw

bean
' {Strombocarpa pubescens), furnish excellent food for ani-

mals, and is largely consumed by the native tribes for their own
support. There can be little doubt that both corn and other

grains for stock can be raised here for the wants of a consider-

able population, as well as all the esculent vegetables and most

important fruits. At present the best lands are occupied by the

nproving. especially by the intro-

'essels better adapted _ to this ser-

the
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Indians, from whom, by purchase or treaty they can soon be ob-
tained. In respect to a s this region is more
favored than most of the mining districts of Nevada, and may be
in a good degree rendered self-supporting.

General features of the Geology of the District and successive
epochs of eruptive rocks.—The rocks of this District are exclu-
sively porphyritic or volcanic. The porphyry consists for the
most part of the feldspathic variety, the crystals of feldspar
being implanted in a violet or lavender-colored paste of various
shades. Like most of the porphyries observed in the great
American desert, for example at Virginia City and at Esmeralda,
at Bodie and in the Mojave desert, these rocks yield to atmos-
pheric influences, either crumbling into incoherent masses or
breaking away into acute and fantastic cliffs. The porphyries
m the San Francisco District are of at least two distinct epochs.
Along the right-hand branch of the arroya of Silver Creek for
the distance of a mile or more, occurs an olive-green, some-
times leek-green porphyry, in which are imbedded—like bould-
ers in a conglomerate—large masses or fragments of the violet-

colored porphyry and of other associated plutonic rocks; for
example masses of basalt and diorite. This fact leads us to the
conviction that the greenish porphyries are of more recent age
than the violet-colored ones whose fragments they contain;

fragments identical in character with the violet-colored porphy-
. masses of the district.

As the quartz lodes of this region,—-for example those gigantic
dikes known as the Moss and Skinner lodes,—contain imbedded
jn their mass, especially at their surface, fragments of scoriaceous
lava, and present in general a burned and roasted appearance, I
am led to the conclusion that not long subsequent to the time
of their separation from the masses of porphyry through which
they cut, there was a general and violent volcanic action result-

the upheaval or injection of many dikes of basalt, diorite

fraj

was general and simultaneous for this i

tarn from the fact of the parallelism of the east and west lodes,

as well as from their mineralogical and metallurgical identity,

so far as present observation and exploration justify an opinion.
A second period of eruption appears to be clearly indicated

oy the existence of the second class of lodes already noticed,

namely, the calcareous lodes, whose main course is northwest
and southeast, and the mineral constituents of which are en-
tirely unlike those of the east-and-west lodes. There is evidence
also in this district, as well as in the country at large, of volcanic

eruptions of a much more recent date than those which have
given origin to the mineral lodes. This evidence is seen in the
A*. Jour. Sci.-Second Sebieb, Vol. XXI, No. 133.-Mat, 1866.
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cappiDgs of basaltic lava which surmount many of the hills with

bles, or which occur in parallel bands, interstratified

S8es of volcanic tufa, sometimes of enormous thickness,

We have no data for fixing the epoch of this third class of vol-

canic phenomena, but it seems clear that like the two others it

was sub oceanic; and in this respect all three are distinctly sep-

arated from a fourth and extremely well-marked group of simi-

lar phenomena which were plainly sub-aerial, and which occur-

red, geologically speaking, at a very late period, after the surface

topography had assumed its present features. To this fourth

class of volcanic phenomena we refer those extinct cones, so

conspicuous just east of the Organ canon of the Mojave,—cones
whose lava streams now stretch their rugged course in long and

regular inclined planes to a distance of eight or ten miles from

the craters, standing with vertical basaltic walls ten or twenty

feet above the plain, capped with scoria whose surface still

speaks of the sluggish nature of the once molten mass.

Characteristics of the Mineral Feins.—The first thing which ar-

rests the attention of the mineralogical observer in the San

Francisco lodes, as compared with those of most other regions,

is the general absence of the metallic sulphurets, and of the

carious or porous character so common in the outcroppings of

quartz in most auriferous regions. In this respect the San

outcroppings are not unlike those seen in some por-

tions of Nevada. There is reason to believe, so far as our own

observations have extended, that this character of the outcrop-

pings of the quartz lodes in San Francisco District is common

to most the outcroppings in the porphyritic or plutonic rocks

of other mining districts in Arizona ; as in the districts of El-

dorado Canon and the Wauba Yuma. The larger lodes of the

San Francisco District, such as the Moss and Skinner, are

characterized also at surface by a cross structure at right an-

gles to the general course of the lodes, breaking them up into

a series of subdivisions or headers which include often large

masses of the adjacent porphyry walls, or of other rocks more

or less distinctly volcanic. Whether it is due to the volcanic

action to which the surface of these lodes has been subjected,

or to some other less probable e that most of

the lodes in this district show an absence of the fringe or lin-

ing of fluccan or clay material, generally found in softer rocks.

The lodes of this district are in general glued fast to the adja-

sunk upon the Moss lode, intersecting the line of its southerly

or hanging wall shows a distinctly marked fluccan or fringe,

separating the vein from the adjacent porphyry at a fevf feet

depth from the surface,—although at the surface no such struc-
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ture was visible. The surface of the quartz also, at this portion
of the Moss lode has the appearance of having been burned,
looking like quartz containing pyrites which has been roasted
in the fire and then quenched in water, leaving the surface
deeply stained with red oxvd of iron : this stain penetrating
by numerous rifts and fissures to a considerable depth from
the surface. It was in quartz of this description that the ex-

rich samplings of gold were taken which have rendered
this lode famous. In similar quartz from this portion of the
Moss lode, I found it still easy to obtain rich specimens. The
inference is that the surface of these lodes has been subject to
the action of heat, probably through hot waters, dissolving or
decomposing the metallic sulphurets and leaving the superficial
portion of the lodes in a hardened and changed conditio;,, un-

ig for metallic value, but giving place in depth to vein
stuff of a softer character, and more charged with metallic sul-
phurets. This change is very conspicuous in the Techatticup
jode m Eldorado canon which has been open to a depth of 140
feet, and shows, as I am informed by Henry Janin, a gradual
increase to this depth of metallic sulphurets, from a condition
at surface of a quartz lode destitute of these compounds. On
the Moss lode a shaft of 52 feet has shown a similar change in
the relative hardness of the including walls of porphyry, and
tne gradual softening of the contents of the vein. As yet the
explorations in the San Francisco District are quite too limited
ln depth to enable us to apply this reasoning with certainty to
anJ number of the lodes, and it is by analogy only that the con-
clusion is reached which seems to warrant this probability.

Mineral contents of the lodes.—The Moss, Skinner, and in gene-

,-rer lodes of the San Fra characters
ized by the presence of an abundance of white feldspar, form-

-'..nes the mass of the vein; the quartz existing then
33 ^subordinate vein in the fekUpa itic gangue.

,

T 'le mineral most characteristic of the east and west lodes in
the San Francisco District, next to the quartz and feldspar which
f°rm the great mass of the lodes, is fiuor gpar, 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
js of rare occurrence in this country in a similar association.
A nis mineral is found abundantly in the Skinner lode, the Day-
^n, the Knickerbocker, and the Quackenbush ; and has been
observed also in the Moss and several others. It is associated

^ them with - \wet sometimes in distinct dode-
cahedral crystals, and iron gossan.

Description of some of the veins of the /Sa?i Francisco District.—
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lar; and their outcroppings are commonly very strong and well

marked, forming, in the case of the larger lodes, conspicuous

features in the topography of the country—landmarks seen for

many miles.

To describe all the lodes in this district would be tedious and

unprofitable. The amount of work performed on them has in

general been no more than is essential to conform to the easy

conditions imposed by the laws of the district upon claimants;

and has in most cases been too little to furnish important data

for the guidance of the judgment. I shall therefore confine

myself to those which are best developed or of the most general

interest and importance, commencing with the Moss lode, which

has received more attention than any other one of the San

Francisco lodes.

Of the Moss bde.—The outcroppings of the Moss lode form a

most conspicuous feature in the landscape, being seen, standing

up in bold crests and pinnacles, from a long distance. The ob-

server who enters the Colorado valley from the Mojave Desert

has his attention arrested by the crests of the Moss lode, as soon

as he emerges from the valley of Pah-Utah creek, at a distance

of at least twenty miles in an air line. This lode stretches in

a continuous line for at least 7,800 feet, and is 'claimed lor

double that distance. Its distance north of Silver owe!

two miles, and its course is about W. 5° N., or nearly at right

angles to the river, from which it is distant about five miles.

This vein shows at surface about fifty feet of thickn- -

as can be judged in its present state of development, while its

croppings rise to a height of from fifty to one hundred feet or

more above the arroya or wash, sinking at times to the surface

and then towering awa\ auam in bold peaks and crests. Its

height above the Colorado must be at least 1500 feet. Its dip

is southerly 65° to 70°, or 15° to 25° away from the vertical.

The weathered aspect of this vein is reddii
but on breaking awu\ the w< j] ,

i d surface* it is found to be

osed of wail rtzose porphyry,

sected by veins of very red, often marbled qua:
t-colored, and rich in free gold. There are included in

this vast mass, not merely numerous sets of feldspar, hornstone,

reins, but also masses of gray porphyrv and lumps
of tufaceous and vesicular hiva. indir.utin«r the action of heat,

masses of a eellular structure ha\ it h by*
line quart/, or hyalii

, M some zeolite_and

.ofather-
n. 1 his probability is further strengthened by the oc-

currence of veined and marbled jaspers and hornstones. Drusj
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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 feldspathio

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 fact for
the south or hanging wall of the Moss lode. The entire outcrop
°n the Moss lode has a burnt up, dried and hardened aspect,
as 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 of
highly ferruginous quartz, sometimes almost an iron jasper of
various colors, sometimes compact and again cellular. The sur-

faces of closure are drusy, not separated from the gangue by
any parting, but cutting "it with a dip usually more highly in-

dined 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
done on the lode to justif\ this win ra! ation in any more than
a limited sense, as far as can at present be seen.

The rich specimens of free gold in quartz, of which over a ton

Weight were taken at one time in l>ti4. were obtained on one of
these subordinate veins of deep red in i -staii . 1 < lartz, just be*

Amd the point on the so-called San Krancisco < aim where Allen's

shaft is now being sunk. I caused some blasts to be put in at

this point and was able to obtain a considerable amount of

quartz of similar <•'.. rged with gold. That
the gold is not confined to this point I found by breaking some
specimens at several points along the face of the outcrop for a

distance of 250 feet; and it is easy to detect minute particles

of the precious metal along a line of 500 feet, by careful observ-

The Moss lode has been opened by a shaft called Allen 7
;?

shaft, sunk on the San Francisco claim, ten or twelve feet in

front of the spot where the first lot of rich ore was obtained, to

J
depth, in An- mi. of 42 feet. This shaft was set to cut the

'uinidnw- wall ni the l-.de and |M~ t. H'V-di it-' entire thickness

in 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 r0 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

separated by about one foot of soft yel

material, which prospects well for gold. This softer seam has

come in on sinking and is not seen at all at surface. It is ifi-

creasing in width as the shaft descends and is easily worked by

the pick alone. Its di] ,-ses out of the shaft in

twenty-seven feet, (he I

wall is i
••-! smooth ".-dickensides," 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 stuft shows very little

sulphurets and the porphyry comes in between the walls. Tbi

quartzose ground increases as the shaft descends, until at its

present bottom it is nearly all quartz.

The bullion obtained from this vein contains silver enough to

give it a pale yellow color. The gold appears in beau

lea, the flat surfaces often embossed with crystalline

lines. The precious metal is sometimes imbedded in a

red jaspery quartz, presenting, when cut and polished.

graphic goldstone. This rich gold-bearing mass of ferruginous

quartz it will be understood formed the outcrop of this

vein at only isolated points. Subsequent!y h&\ g QD '

I "
'

tunity of comparing the physical features of the Moss vein wm
e show upon the "Comstock lode'' in Nova

forcibly struck with the great resemblance of these p
the Muss vein will that portion ol the (

'

seen at Gold Hill, south of Virginia City, where sin

deposits of low grade gold in the quartz outcrop gave
to the town which has ^nee sprung into such wonderful
as the result of the development of the mines which have been

opened upon this remarkable silver vein. The inference seems

probable that the explorations of the Moss lode will likewise

develop a silver mine, and if tiie magnitude of the out.-

i-t -round ot ...;:.,;,:,„„,, •„,. j lt ue . I the Mo.-s

lode should not suffer in the contraai Bui
ant feature of difference, the .

associated

With native silver which were foi .able abun-
dance in that part of the Cornstoclc. now known as the Ophir
ground, hns never been seen on the Moss lode. .

1 am permitted to copy the following cerl
experiments with sodium amalgam made by Dr. Torrey & Son

ol ores taken from the rich 'ci.ium.-x-- of the Moss

> ....
^ .

;:::;[,':
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U. S. Assay Office, New York, Feb., 1866.

Sample of orefrom Arizona Territory.

Weight of sample 34 lbs. 14£ oz. Bullion obtained $59'04.
By assay the bullion contained in 1000 parts,

Gold, ..... 682
Silver, ..... . 308
Copper, - - - - . oio

The value per ton by assay is $3,572.00

a. After treating the ore by panning to remove the coarser portions of

t itivv \ lue of amalgamation by ordinary mercury and
the Wmtz process with sodium amal^im.

First the tailings of a were assayed and gave,

Gold per ton, - - - $1072.00
Silver " . , . 60.00

lbs. of the ore (failings) were amalgam
»d the bullion obtained weighed 2 dwt. Hgrs., which assayed as

Silver,

Copper,

1. 88=£45 pr. ct. of fire {

process) and the button obtained weighed 4 dwt. ll£grs., which gav<

by assay

Gold, 705

Copper, * * * - - 149

1000

Value of Gold obtained from c : $3.26=78 pr. ct. of fire assay.

$3.30

The total quantity of gold in 8 lbs. of ore by fire assay is $4-19.

Jno. Tobrey & Sox.

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 , >< ' a.- 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

district, and which belong to the east-and-west system. The

parallelism between the lodes of I
-t exact, and

there is a great similarity in then meter.

The 'Skinner,' on the south side of Silver Creek, is one of

the most conspicuous, forming like the Moss lode bold

tastie crests, rising sometimes in slender needles to a n

height. The boldest outcrop is called the "center i

1600 feet. But those portions i r (1800 feet)

and the San Francisco (2400 feet) are nearly as bold. This lode

shows drusy quartz, both compact and cellular and Pel

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,

of ash-color.
i vry are seen in places b

polished on the line of the dip 70° N. It appears glued first to

the porphyry, without a lining of clay, (fluccan), but this is so

commonly the case in the outcrops of Nevada that it is no proof

of the absence of this important character of a true vein at a

moderate depth.

An exploratory shaft has been sunk near the center of this

claim on the foot wall, at a point designed to cut the lode at the

depth of 100 feet, but at a depdi of 50 feet the resources of the

exnlorer gave out. Ei r n this shaft confined

shoot of the main vein had been cut, carrying green and purple

fluor in octahedrons in a quartzose and feldspathic gangue, with

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 .; to the toa

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

fluor spar. The gangue and the whole mineralogical character

of this vein, so far as explored, is of the most promising charac-

ter and it offers a most legitimate field for judicious exploration,

with a reasonable expectation of the discovery of silver ores in

remunerative quantity. At the same time it must be remern-
b Ted thai such an exploration is sure to be costly and its result

is always doubtful. J

The Parsons, Hurst and Leeland are other gigantic lodes,
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south of the Skinn
the time I saw the..., „.,

Some of the smaller lodes of this district appear to me to otter
the hope of a much q, 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

ibush and Knickerbocker, some distance south of the
kkinner and Parsons. These veins are from three to ten feet in
thickness, well deiiued, and sh< 'characters
of true metalliferous veins. Besides well characterized and
abundant iron gossan in cellular quartz, I observed in them
nuor spar, feldspar, green carbonate of copper, horn silver, and
tree gold. Samples from these outcrops, collected by myself,
yielded when worked in an experimental mill, from forty dol-
lars to two r ton of two thousand
pounds.

J
*

In no other mineral district which I have seen are there so
many remarkable outcropping of quartz veins carrying the
Precious metak crou led into so -mall an area ai d on a scale of
such magnitude in development as in the San Francisco District.

In the vicinity of Austin, « Reese River) Nevada, the veins are
piore numerous, probable, but are also much smaller and quite

^conspicuous, havimr, in fact, almost uniformly no outcrops to

"tract the attention of the explorer.

bnt the fervid heats ier are fully counter-
balanced by the severe cold and snows of the more northern
Reality. Supplies can be brought with tolerable certainty by

: lately in front of the

^" bram-iseo District,' and within five miles of the Moss lode.

With these facilities for development we ought not to remain

•norance of the true character in depth of these very

mineral veins, nor is it too much to hope that they
^v 'm with an honest and prudent use of capital reward the ad-

Venturers with handsome returns for the capital employed in
the exploration.

Of ueighbc - extended
east of the rid to Trout Creek, a branch of

ls
' fork ol the Uio Colorado, where there is a min-

' called the \Y~auba Yuma, about BO miles east of the

nl in a region entirely beyond the present limits of

;. Passing \ he range of Boundary Peak, over a crest
of volcanic tu s an I r. 1 po

\
i\ i n • ks of some 1500 feet ele-

vation at the point of crossing, above Allen's Camp, or over
3000 feet above the river,

6
the traveller descends castwardly in

' The peaks on either side of the m-* an •. however, much higher, but I had no

opportunity to measure them by the I irometcr.

An- Jour. Set.—Sc <>nd Scuici, Vol XLI, No. IC'J.- May, 1866.
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a h\ vail ^ < ]\ 1 M <<
i Valley, from the sad tragedy of the!

murder of a' large party of Texan and A
1857bytheMojave, Wallupiand IVn 'etah Indians. We found

the melancholy evidee he scattered along the

line of Beale's'Road for several miles, over seventy persons with

- having been destroyed. The

bleaching bones of the oxen, half burned remnants of waggons,

with cooking utensils and household furniture scatl

or lying as they fell, attest the savage i -ro- ity of tin se treacle

erous tribes. About twenty miles beyond the easier

of the San Francisco District^ there is ari entire change in the geo-

logical character of the country. The porpbyritic al

rocks give place to metamorphic schists, gneiss, and granitic

rocks abounding, with numerous veins ..f while quartz. From
the Rio Colorado to the eastern limit of the
miles or more, the rocks are entirely porphyritio or volcanic.

The same rock's which aiv ^.n on the west side of the -

are repeated here. The mountains possess a fantnso

grotesque outline, due r orobably to their peculiar mode of de-

composition. Many
'

beds of volcanic tufa and cement of various striking colors,

usually light, sometimes ahm^l white, variegated I

brown, red, chocolate, and yellow. Large blocks and
fragments of volcanic or basaltic rocks, usually black or deep

broAii .in ^ n i iphnted in
4

'-e omi1ii_.ii; end undercut

cliffs of tufa and cement 250 to 300 feet high a Ion- ?! " narrow

gorge through which the trail crosses the crest, near "Meadow

Spring-O Th - vol. mi< 1 da app< t to be oi

origin. All the loose river drift and l,.»ul 1 ts on the plane are

cemented into a firm concrete with a while cement derived

probably from these beds.

The change^ in the geology of the region is very i

crocks to those of the granit

don of the mineral veins, and the commencement of a

region better wooded an 1 wut. o d th , that i iv\ i« Av described.

Near the western margin of the Wauba Yuma District occurs

a considers : by ores ot

copper and sulphurets of iron. It first appears in a pretty high

mountain to the north.. baa been

been called the "Pride of the Pines," av^-t \v< to be about ten

:'
'

'

'•"-:
to $50 to the ton of assay. It

j

'
'":

.
'

' " . •
^ . .

;
b-..-,.

general N.W.aad :.... raembered,
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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
lends for at least fifty miles, in a line nearly north and

south, and forms a mountain mass of no mean proportions. Its
altitude I could only conjecture, having sent my barometer in
another direction, and crossing the ridge only at stil

points. Its crests, however, may be from five to six thousand
feet above tide.

Immense drift deposits of angular fragments without arrange-
ment occur upon the flanks of this range, and so greatly re-
sembling in their character glacial moraines as to command my

a which had been cut by torrents
through this ancient dnlt, L 'saw for two and a half miles a sec-
tion, averaging perhaps one hundred feet in depth, of the mass
of one of these moles of glacier nv angular
fragments of granite, some of quite large dimensions, mixed with
smaller ang and mud, with no trace of ar-

rangement >tever. These moraines (if they
are such) are of all dimensions, from one mile to eight miles in

fength, some of them as regular as a rail-road embankment and

lose of unquestionably glacial origin jutting
°ut upon the American Desert from the eastern escarpments of
the Sierra Nevada near Mono lake, Aurora, and between Wel-
lington's and the Palmyra districts.

These Arizona mounds run southeast from the main mountain
mass, in lines seemingly parallel but really radii of the mountain
^ alleys or gorges, between which they occur, falling away in

gently inclined planes from the ridge. On their outer edges
some traces of stratification appear, as in river drift, but this

'

tenals by the torrents to the course of which they are limited.

[
record the observation with i

! the time,

fly field notes contain the remark ••true -ki.-ia! drift/' The lat-

itude was about 35°, lower than true glacial phenomena have
been recognized, if I am correctly informed. There were no
exposed surfaces of rocks to show glacial scratches, and the ex-

igencies of travel in this difficult region did not permit me to

ascend the rocky peaks in search of them.

These alluviums, whatever their origin may be, cover an area
ten miles to fifteen miles in width c'oin- ast ! I'me Mountain
1 ,! -» to tli. n< \t and parallel rid» w

I
h I have in my notes

ie of volcanic rocks and
capping to the mountains

a!),
i lulls, gives it a character entirely in contrast with the

:
< mil u i , t tiros of tl e l i< tan orpin, a i untie i m n t, ins

mountain of the 'Cast; he leaves
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Pine Mountain ridge behind him. This bold land-mark I named

in my notes "Mount Brewer." "Fortress Eock," 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 a

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 colu

Enormous dikes or reefs of quartz and of coarse quartzose

eldspathic granite cut through the reddish gneissoid granite

vhich forms the basement rock over a large part of the Wauba
Yuma District, rising in one* case 100 to 150 feet above the

canon which cuts the vein at a point where I examined it, and

where it is 50 feet thick. I could not discover in those gigantic

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 i
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
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, conipri.^ 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.

ART. XXXVH—A method of Giving and of Measuring the angles

of Crystals, for the determination of species, by tiu use oj the

Reflecting Goniometer; by John M. Blake.

It seems desirable that more general use should be made of

angular measurements of crystals for the puipose of determm-
ordinary methods of measurement and com-

::S allow.

The time and study required to understand the various forms
of symbols adopted oy different authors, and then to locate the
planes on the given crystal befi ^urements,

"It t X
?nn

l ? ult matter,

JNow it is possible to describe a crystal eivinz measurements
which will locate QyQIy plane occurring u'pon itfwShout the use
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of symbols having reference to any system of crystallization.

''•• :: -..:.. -^ -
:

. \
;

,..

again the same species, so far as it can be done bv angular
measurement of the planes.
The method consists in taking advantage of the existence

of certain natural laws, which determine the arrangement of
the planes upon a crystal into zones; and noting the angular
distance of each plane in a zone, from one of them fixed upon
as the starting point; this to be done bv simplv dvimr the
goniometer-reading for each plane; and, further, binding all of
the measured zones together by noting a sufficient number of
their points of intersection.

Since a zone is a number of planes making parallel intersec-
tions with each other, if we adjust any two of the planes for

measurement, we have at the same time adjusted all, and can
readily go on and record the reading of the instrument for each
plane.

.
We thus preserve the relative position of the planes, which

gives the measurements a value which cannot be attained by
the ordinary method of separate measurements, for the location
of which 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

Set a complete measurement of a crystal.
This measurement of zones may be carried to an extent

^mch convenience will determine for each species. Four or
nve zones will often include nearly all the planes on a crystal,

perhaps all that would be actually needed for the determination
°f species. To bring in the remainder, to complete the descrip-
t'oa, it may be best to make separate measurements ;

or to give

?*% portions of zones, where to give the complete zone would
be an unnecessary repetition of what had already been well

To show what can be done by this method, suppose in the
case of sulphate of copper, (CuOS0 3 +5HO) each plane to
nave 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-

^g in a common plane (b, of Eammelsberg).
It will be i« e. ssarv t » add a fourth >:.<n.\ crossinir the others,

to bind them together and mak I

• »«'• The

bate of copper, is se i-s to the

n, 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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If, from the description, the angle be required between any

) planes lying in one of the measured zones, it can be readily

obtained by subtraction. But if the planes do not both lie !

one of the measured zones the angle can be found by means 01

spherical trigonometry, nto consideration sym-

The prismatic zone in elongated crystals would be the first to

measure, because best developed.

We can start with the zero of the instrument opposite the

me if we have no other guide.

The other zones may be taken in the order in which they

appear best developed. Some order is desirable to facilitate the

use of the description for future 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

•ription.

The plotting is necessary only when there is diffi

making the comparison, on account of the zero of the instru-

ment not having been brought opposite the plane used in the

description.

When we have found a coincidence of readings for a zone we

have determined all the planes in the zone ; also the symbols, it

given in the description.

In this way, with a description in this form, we ca

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 hemi-

hedrism, or similar non-superposable fornix which is liable to be

done if we do not note the relative position of at !

planes, not in one zone. In caa i, this will

not be necessary.

The use of this method gives us a great advantage in detect-

ing and measuring a< uutely v. s.n.dl plants indole -'»'•*.

i rapid and easy adjust!
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< W-.H.-wf.,'.! goniometer N, fir< to bring one plane parallel

^T.XXXXUl.— On the Q.mtern
31'sslssippi; by Fa: a. W. HlLG^
Mississippi.

In my Report on the Geology and Agriculture of Mississippi,

:. l-ii', I liav^-ivoii!nvol)^rv..{i l .i,s<.nt! 1 '

- .f the state. (See pp. 5 to d(>, and 1(U to 201, inch)

i

n '

f
. which in tlm

;
; 1 hut a brief men-

''"^iinlo',, iv.'iimii-M'Diil.il thcie. hut in inoiitimmiir tie m
£H refer 1 tfthepttfc
"Shed volume ihtviti- hem ior'„ -v.-r.-i! w.rs p.,M deprived of

^' ;''
.

. -
,

: h. .;..•.. ii; . .,.:.. ;.,,;,.,;,:
,

questions her. pn-rnmd have heen m ;.

perhaps settled by others.
I have slat d (j; ;!2l») that, aside horn the Alluvium proper,

still in action, there are four distil

°ftheQuater .i. to wit:
1. The"Oranu-e Sand/'
2- The BluiY or Loess.
3. The "Yellow Loam."
4. The "Hummocks," or Second Bottoms, which I shall con-

sider in the order of their age.

.
The Ora, 7e Sand.-! am not aware that a formation of pre-

?% the same ,„/,/, nfdu .deofthe
States of Mississippi. Alabama, portiohsof

kwisiaoa, KentacJ

i

and by Prof. Safford
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is characteristically developed in the northwestern portion of the

state, on the waters of ,
and Sipsey.

It is not specially so described in Tuomey's Alabama reports,

from the ft® of his never having personally

visited that portion of tin- state, wlih h afforded no prospect of

important practical discoveries ; but I have traversed the region

in 1856, on a visit to Tuscaloosa, a few months before Prof.

Tuoin. \ 's mitii i i / death.

Prof. Safford, in his First Biennial Eeport of the Tennessee

Survey (p. 162), classes his " Orange Sand Group " as a member

of the Cretaceous formation ; without, however, cli

final results, this as well as other opinions derived, as he himself

states, from a mere reconnoissanee. Having- been unable to pro-

cure a copy of his later report, I am not aware whether or not,

on reexamination, he has changed his views on this p
have no doubt he would upon a fuller investigation of the facts

of the case, such as they force themselves upon the attention

of a geological observer in Mississippi.
1 From the few data

given by him I c, though they can leave no doubt as to the

identity of the formation, I am unable to judge whether the

" bed of greensand " mi -other with the under-

rate to the Hipley and Bute*

Groups, or to the "Northern Lignitic" of mv report, which as

i ,; ii;,;,, i- som rim ^ - auo mitic in its highest mem-

ber. The greensand of M<;Xany Co., Teim., is unquestionably

Cretaceous;" Saiford's Lmmto Group is, doubtless, the continua-

tion of my "Northern Lmnitie"; but ho has failed ;

the Orange sand with the " Drift series " underlying the Blutt

formation on the edge of the Bottom. Considering the highly

complicated relations often existing between the* 1

and the underlying Ci ,

' 83 to s^

et al), the occurrence of Cretaceous fossils in the ferruginous

samUone capping th hilN , { tll impropriation of Cretaceous

I ,/l ttioD i i strata most une-

quivocally connected with the I

apprehen-
sion of Prof. Safford is extremely natural. It requires, indeed,

all the closeness of research whicl (ea upon the

Mississippi, too - identity ot

- " na ton mid i r|] its • ns, th knowledge ot

which 1 am even now far from sv Juiusted.
_

The Orange Sand, as my obse - m \fi"

trboniferoo*

:

to a group of deposits on the Gulf coast, which so far I have

found to contain only living sp^ies, and am therefore inclined

1 Prof. Safford refers the beds to the Tertiary i„ this Journal Hxvii. 361, May.



E. W. Hilgard on the Quaternary of Mississippi. 313

to consider of Pleistocene (or Quaternary?) age (§247, and ff.).

All over this area, it contains, more or less, the fossils of the un-
derlying formations, mostly waterworn ; while the closest scru-
tiny I have bestowed on hundreds of extensive exposures, has
failed to detect any fossil apparently peculiar to the formation
as such. This might seem paradoxical enough to any one ac-
quainted with the frequent occurrence of silicified wood in these

•at it soon becomes quite obvious to an attentive obser-
ver, that the regions of frequent occurrence of this fossil in the
Orange Sand, are coextensive with those in which fossil wood,
either silicified (when imbedded in siliceous sands) or lignitized,

occurs in the underlying lignitiferous (Cretaceous or Tertiary)
strata. It is not at all unusual to find trunks of silicified wood
imbedded partly in th tic strata, partly in the
Orange Sand; the portion contained in the latter being nearly
or wholly deprived . rl>o wl ; the part imbedded in the
lignitic mate iaed, of an ebony tint, and often
<' 'tains pyrites (§26, ad finem).
While, therefore, I admit the possibility of a further specific

determination of these silicified trunks assigning to the Orange
Sand some peculiar species, I am convinced that the greater part,

lf not all of this fossil is derived from the underlying strata,

and will be found represented in their flora. Wherever silicified

wood does occur at ad aroua deposits, it forms
waterworn pebbles ; and not unfrequently, layers of comminuted
fragments of the same, form the line of contact between the
older strata and the Orange Sand. (See for example, § 169, sec-

tion 17.)

,
The lithological and stratigraphical characters of the forma-

tion, however (which in the absence of proper fossils must form
our landmarks), are strongly marked, and the correspondence of
many of its prominent features with those of the deposits of the

Drift proper in the northwestern states, as described by Dr. Owen,

Swallow and others, is manifest at a glance. The
materials are essentially correspondent, and disposed in a similar

manner; proving the action of violent currents and their con-

comitants-- i of the more ancient formations,

appropriation and re-deposition of their materials with the irreg-

ularity of arrangement consequent upon the alternate existence
°f currents, eddies slack water and counter-currents, in one and
tbe same place.

The geographical distribution of this formation, as well as the

total absence of any obs its strata are suffi-

ciently continuous to admit of a i
w*y prove

Jts deposition posterior to the epoch of upheaval which has given
a sensible dip even to tl

' is
) o£ the

Gulf coast (§§250, 869). The main body of the formation

Am. Jour. Scl—Second Series, Vol. XLI, No. 1S8.—Mat, 1866.
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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. Itseastern

outline descends along the ridge of Carboniferous rocks skirting

the Tennessee valley on the west, and passing along the western

outline of the Coal-measures of Alabama, reaches the Warrior

river at or above Tuscaloosa. Thence the formation extends

southeastward toward the Coosa, but the pebble belt, which

generally so far has marked the eastern outline, seems to follow-

rather the course of the Warrior and Tombigbv, coastward. In

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. That the great channel of the Mississippi, however, was

already impressed upon the surface at the time of the d

of this formation, is rendered obvious by the existence

allel to that channel, of a belt of pebbles and coarse shingle,

which at pr nee (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
,

the

waters of Pearl river.

While the Mississippi river is thus the legitimate modern rep-

resentative of the great ancient current which was capable ot

transporting such coarse material, no one channel now remains to

represent the corresponding stream (or bayou, as it would now

be termed) on the eastern edge of the delta, whose existence m
times past is certiQed by a similar band of pebble deposits now

crossed in several directions by the drainage of the country it

traverses. Unlike the loose beds of the western band, those ot

the eastern stream are often, if not prevalently, cem<
solid pudding-stones by a cement of brown iron ore :

cumstance may give some clue to the deflection of the waters

from the ancient channel which now, on the contrary, forms a

dividing ridge between the waters of the Tennessee and upper

Tombigby.
Such being the general disposition of these deposits, we are

led to inquire into the origin of the great inundation of water

devoid of organic life, by which they were formed.

m it left north of the latitude ot

the Ohio, whence the rush of waters evidently came? The
northern geologist may pertinently n-torf • "What became ot

that rush of waters whereof our Drift furnishes the evidence,
after it left our latitudes ?"



rite s

E. W. Hilgard on the Quaternary of Mississippi. 315

G-iven, the Northern Drift : it nppears to me that the Southern
Ufifim a postulate, so far as the surface conformation of the

I a tea would admit of its deposition. And here we have
a formation possessing, as we shall see, all the main f'« at u res of

ni Drift, the differences being quantitative rather than
qualitative— its age later than the latest Tertiarv, yet anterior to
the Loess. There are but two ess itin ju ish i t

from the beds of the northern Drift proper. These are, first, the
absence, or at least, great scarcity of " erratic blocks " proper,
»•<?., of fragments of rocks derived from distant localities and
not, or but slightly, waterworn ; secondly, the great prevalence,
t0 the extent of characteristic feature, of limited deposits of fer-

mgh merate, which, however small their

jtanee to denudation controlled
• conformation of by far the greater portion of the

State of Mississippi (§11 and if.).

As regards the former point it would seem to find a ready ex-

dej osits are situa-

ted. Whatever may have been the precise nature of the " Drift

agencies/' it cannot be doubted th.
'

i' icebergs

shore-ice floes, were instrumental in tin 1 transportation

- -.arp-angled fragments we find imbedded in the northern
Drift deposits, iunocentYqnallv of the rounding action of water,
and of the grindingand serat< hing one of glaciei Transportation.
jt is but rarely that, at the present time, the floating ice of the
Mississippi river passes much beyond the latitude of Vicksburg

;

- i

"

: il is difficult to conceive how even the largest berg should
not, before reaching a latitude so low, have performed so many
evolutions through the successive changes of its center of gravity,
a= to have dropped every vestige of moraine material. Yet
some stout floe of shore-ice might be supposed to be capable of
reaching this latitude without dropping all its passengers, some
of which might be therefore expected to occur amongst the (oth-

erwise invariably waterworn) materials of the southern Drift.

And such in fact is the case, for, however rarely, a few'large angu-
lar boulders have been found in the Orange Sand of Y
(§21). The bl<», k .4 milky quartz in the collection of the Uni-
versity of Mississippi, shows a .- -Y angular
and splintery as if freshly broken from its original place.

fu-ea-.-f ;is to the extent of the process which, I'mm Minnesota to

the Gulf coast, forms ferruginous sands « < m and con-

• various decrees (l1 ' [!UI
'

iin '"• m ' ilt
'

,i,
1
"^t" <>f the

Drift period. While m those of the northwest, th< ferrug - ng

;
laved but a subordinate part, and within the limits

of the Drift itself, in Mississippi its action has frequently ex-

tended beyond the Orange Sand, into the underlying formations.
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It has thus, for example, metamorphosed the white, leaf-bearing

clays of the Tertiary, into the fine-grained ferruginous shales

whose species have been in part determined by Mr. Lesquereux

(§ 170, Sec. 18). Where the clays are less siliceous and conse-

quently less pervious, the ferruginous solution, unable to pene-

trate, has aggregated into nodules of limonite ore (§42). On

the territory" of the Carboniferous, the ferruginous eon,

of hornstone pebbles (which passes through all grad

fineness into the common ferruginous sandstone of th

is underlaid by a singular hornstone breccia, whose adjacent an-

gular fragments mostly fit each other, as though produced by

the contraction in drying, of a gelatinous mass. The cement ot

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

substance of the hornstone fragments. (See also § 72, and note.)

These phenomena when considered in connection with the

abundant occurrence of ferruginous sands and sandstones in the

upper members of the group, seem to be characteristic of the

end of the period of its formation ; for no such tendency toier-

i is observable in the overlying formations of the BI an

and Yellow Loam, whereas the principal deposits of fei

sandstone or pudding stone invariably occtrr

both geologically and hypsometricaily of the Orange Sand de-

As to the occurrence of silicified wood, its presence in the

beds of the Drift of Iowa is repeatedly mentioned by Pi

it also occurs, I believe, in the southern counties <>;

and in Arkansas, though not, as far as I am aware. I

it does in Mississippi, where in some regions, entire logs of this

fossil (sometimes with part of the roots and branches) are or

common occurrence. They are, however, always prostrate,

have attempted to trace to its origin the report mentioned t>y

Prof. Wailes (First Kept, on the Geology of Miss
,
p. 282) ot a

silicified tree found standing upright with its roots in place,

but it has always receded before me^and vanished lik i

I have myself found trunks imbedded in the Orange Sand at a

the discordant stratiBcation of ti -h to nicx-

perienced eyes might seem the Di them grow-

in- there.

Yet it is hard to believe that even the violent currents and

eddies, oi
.v.n eives evidence (see

«.**!. II, A been able to transport, or elevate

to the summits of
-

-,
(IS f such

enormous weight ;
e-.

e agencies have doubt-

lessly tossed up to similar elevati

taming Cretaceous fossils, whose calcareous ingredients have
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since been replaced by brown iron ore (§ 33). The conclusion
seems inev i ansported, these logs were either in
a fresh, or semi-lignitized conditi . ;ind them in
the subjacent lignitic strata; and that their silicification took

bin the Orange Sand after its deposition. In my Report
(§§ 15, 16, 44, 45,) I have given facts sufficient to prove that an
abundant supply of silex has been active in this formation,
which has given rise to the hard, non-fossiliferous sandstones
found in it, and even to the silicification of beds of liga

(§45).

That this process is still in progress seems to be proved by the
ition, not only of hornstone pebbles (§32), but also of

sihcified wood itself; the inside of the trunks consisting fre-

quently of translucent hornstone, while the outside is opaque,
porous and sometimes (§ 44) asbestiform or pulverulent. One of
toe results of this process is, necessarily, the formation of sili- .

ceous solution, which in its turn may be active in effecting pseu-

domorphoses.
As regards the existence of the southern Drift in other south-

ern states besides those mentioned, the subject is discussed at
some length in Tuomey's second Report on the Geology of Ala-
bama, pp. 144 to 147 ; elsewhere, so far as I know, it is but inci-

dentally mentioned. He refers to the existence of a long ridge

J>f similar accumulations parallel to the Atlantic coast, apparent-
ly upon the margin of the ancient Tertiary (Pliocene?) sea; and
he identifies the detrital strata upon which the cities of Balti-

more, Washington, Kichmond, Petersburg, Va., and Columbia,
S. C, are situated, with the Tuscaloosa beds— which in their
t'n-n, are most unequivocally connected with the Orange Sand of

i. With the latter formation he was acquainted only
through my verbal communications, nor was I myself, at the
time, aware of the features of the formation on the large scale,

or of the existence of the great delta whose apex reaches the
confines of the northern l'ri'.r in Illi .is a t<l Missouri. Tuomey's
doubts as to the connection between the two great divisions were
therefore n.v ed. Even
though the waters of the northern Drift period were able to sur-

mount, or rash through the passes of tm Ai eghi ay upheaval,
thej won]

'

d it : those forming
the Drift of the eastern oof ton states rnu-t, .,f necessity, be derived
from the southern slopes of that barrier itself, as Tuorney states is

the case in A t to be in the eastern,

and smaller, pebble belt at th Oran- - • "I " Mis ssippi.

But where, as in the main channel of tie- Mississippi, those wa-
• 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 e\ ii close ob-

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 compari-

sons, however, to settle this point.

As to the finer materials of this formation, it is signi;

while the sharpness of the sand of the northern Drift deposits is

often mentioned by writers on the subject, the sandgrainsof the

Orange Sand proper—that which forms the rocky hill-tops and

the main body of the formation, are always very much
as a proof of their transportation from a long distance. Wheth-

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 lea

clays of quaternary age, as und .
ta in Ken-

tucky and Arkansas. Without <• ae determin-

ation of that eminent observer, I will state that I have found no

reason to suspect any more s] cial co uection between the Or-

ange Sand and anv of the lignil c b ds < i

forded by the obvious appropriation of the materials of

by the form ng equally where other

formations underlie.
. . f

According to Mr. Lesquereux's determination, the I

North Missis newer than theMio
some maris §t strata, would seem to

place it even below the lowest marine Eocene of the state

(§162, ff.). While so far as my observations reach, I find no

reason to suspect that all the lignitic strata occurring north ot

the marine Tertian in M -sissippi and Alabama, are not of the

same age, I have nothi 'ce of q« a'

ternary li- .

j the lignitic beds of the

tioned (§27) as occurring in a section of Orange Sand in Ten-
r

the absence of pn U -dilations ot

i

however, it must be difficult to decide upon the

i strata, when not seen in juxtaposition with the ma-' of 8IH-1, s!

The Bluff, or Loess Group.—This stage of the quaternary form-
'

k. I rum Vie'!; •, the !<»

bank of the Mississippi river, with a width, inland, of twelve to

afteen miles. It caps most of th ble from the
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river, the maximum thickness observed being about seven ty-five
ket.

1 t
;

s usually underlaid by some member of the Orange Sand,
and this in its turn by the sandstones or clays of the Grand Gulf

t al). The chief difference between the Loess of
ppi ana ttiac or Indiana, is the greater fineness of the

material, and the total absence, as far as observed, of any but
terrestrial fossils.

Apart 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-

bonate 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
by himself, upon reexamination, referred to the Bluff, and notto
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, many-

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 exhibit-:, within the state, any traces of the

Loess along its course, so far as the latter is independent of the

pi river. The Big Black simply crosses the Loess re-

gion; the Tallahatchie and Yazoo simply touch it by accident,

as it were. Neither Pearl river nor the Pascagoula, show any
signs of it; while according to Tuomey, both the Tombigby and
the Alabama river exbi l\r

,
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 horizontally 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-

•
./, those cbanneli 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,
1 we find a deposit consisting usu-

ally of a mellow brick clay, or loam, more or less ferruginous,

and subject 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 feet, 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 origi-

nally to have overspread the country very evenly, with on the

whole ash ward the larger chan-

nels, such as the Mississippi, lower Tallahatchie, Yallabusha,

Big Black, and Tombigby. The local uniformity of its material,

the absence of stratification lines in its own mass, and the hori-

zontal ity of its lines of contact with underlying formations seem

to be incompatible with the existence of strongly denuding cur-

rents during its deposition ; while at the same time, its distribu-

tion and other characteristics render equally inadmissible the

f its being either a lacustrine or marine deposit.

;ive denudations which succeeded its deposition ren-

ely difficult to determine, in all cases, where this

stratum is in its original place. It has disappeared, and unfor-

tunately is still disappearing rapidly from many ridges, which

according to their level as compared with adjoining regt<

been capped with it. Yet while it doubtless never was deposit-

ed upon some of the highest ridges, of the state, which were

above water even then, it is found manifestly in situ both on

plateaus elevated above the general surface, tind in regions a

hundred or more feet lower, ituu. 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

ioa 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 sun ^Iv deep, but always gently flow-

ing—not sea-water, for the depot -nor for the

same reason, precisely such as that which deposited the Bluff

u On the same ground, and on that of its inconsider-
able thickness, we must also conclude that but a short space of

time was occupied in its deposition.

1 Or rather, upon an amorphous and ill defined transition stratum of " hardpan,*'
usually one to three, but locally as much ,

g
335) .

r-l



E. W. Hilgard on the Quaternary of Mississippi. 321

It may be premature to attempt to define more precisely the na-
ture of the events which attended the formation of this deposit.
It may have been the result of the expiring efforts of the Drift
waters to find their way over the delta, whose BUrfeee, after

deeply eroding it, they had elevated by flooding it with detritus.
But there is one point requiring mention as intimately connected
with the subject ; I refer to the peculiar constitution of the prai-
ries of Mississippi and Alabama.
These differ in several - t 'lures from the prairies

either of Illinois or of the Plains. They are not usually alto-

gether treeless, but pos > of stout, well formed,
compact Black -Jack and Post Oak, with occasionally a Eed
Cedar; except where the Cretae thin a foot
or two of the surface, causing " Bald Pra ries " with only scat-

tered clumps of Crab Apple, Wild Plum, Persimmon, and
Amorpha. Usually, the Cretaceous rock (" Eotten Limestone ")

is overlaid by a stratum five to twelve feet in thickness, of a
material differing from the Yellow Loam of adjoining ridges
only in the amount of lime and clay contained in it, and show-
ing unequivocal transitions j L to the k 'am sti it m proper on the
edge of the prairies, where on the hillsides similar material is

formed, wherever the Cretaceous rock is in a corresponding po-
sition. Hence I consider the underelay of the prairies as the

equivalent of the Yellow Loam, modified in its composition by
mt rock: jast as on broad sandy ridges, the Loam
•s represented by an extremely sandy " liardpan

"

(§651); or by the intractable " ling \\"
;i | w"soiI, where it is

underlaid by certain st; ires ol tin? lignitic Tertiary (§746).
As to the hypsometrical position of the Cretaceous prairies, it

is not a very definite one. Locally they are surrounded by, and
lower than adjoining ridges, but this is by no means the rule.

Large bodies on the contrary seem rather to occupy the position

of dividing plateaus, on a level, or nearly so, with the hill-tops

of adjoining uplands. Their position, no less than their mate-
rial, seem, therefore, to forbid attributing to them a lacustrine

origin; win the composition of the prairie

underelay (§548) and of the Rotten Limestone (§ 149) will dis-

pose of the idea of "surface disintegration."

There is another facies of surf. ich seems
t ' be paral! •.. not onlv l- >.L'r; 'y and ge-

the level belt of land timbered
a »wn as "the Flat-

woods" (§561, ff.). North of Ocktibbeha county, Miss., they
are separated from the prairie b.-lt bv "mt rvening ridges, but

-

marking, in some degree, their confines. That difference is mani-

festly owing to, and parallel with, that between the subjacent
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materials; which in the case of the flatwoods, is the heavy gray

clay of tho I sting denudation equally as much
as the Eotten Limestone.

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, PI. I, fig. 2, in Miss. Eeport.)

Wherever water can make little impression on the surface

over which it flows, its motion is, caeleris paribus, more rapid,

and its tendency to form deposits much less, than where a rough-

ened bed gives rise to eddies and counter-currents, and every

initial deposit induces the formation of others around it in a

geometrical ratio of increase.

Whether we suppose the Orange Sand never to have been de-

posited on the prairies and flatwoods, or that it has subsequent-

ly been removed ; its absence is to be accounted for. We can-

not for a moment suppose that the waters which deposited the"

Orange Sand did not visit the region, since the ridges which

divide the prairies and flatwoo pcd with it

L37), and bands of Orange Sand frequently di

each other adjacent patches of prairie land. When this is the

case, although the surface may be on a level with the prairie, the

Cretaceous much deeper underground. And
it is equally obvious, in passing westward from the flatwoods,

that they disappear as soon as the stratum which has served to

form their cj I
laid by the

more easily denuded materials of the lignitic (§ 587).

Considerations quite analogous to these apply also to the Ter-

tiary pr.iir'.rs < .',' S.xith Mississippi, and the adjoining "Hog
Wallow" or " Post Oak" prairie—the latter possessing no better

claim to the title of prairie than the flatwoods of Noi
sippi. There are but few cases in which (as in some of the prairies

of Scott Co.) the subsoil can be considered a mere surface disinte-

gration, if we confine the meaning of that term to the changes

Bnencea alone, as should be done.

Whenever the material has been transported from its original

place, breaking up its structure and stratification, it must be con-

sidered a distinct deposit, no matter whether or not its chemical

composition has undergone a change.
How far similar considerations may apply to the prairies of

his strata, those better

1 than I am with the facts of the case must determine.
It would seem to be geniooi theory of Mr.

Lesquereux on this subject, that the Drift period should have
greatly more level than we now find them, and if my

memory serves me the deposits of the Drift proper are but feebly

represented in the level portions, the material covering the Car-
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boniferous rocks being analogous, apparently, rather to the Yel-
low Loam of Mississippi and Alabama.
The sparseness of the timber on the prairies of Mi

does not, as it seems to me, present any difficulty of e.x

All oVer the state, the Black Jack and Post Oak are the chief
denizens of upland soils of extreme physical conditions ; hence
their prevalence on the heavy prairie soil. Owing to the luxu-
riant growth of grass, etc., on the prairies, but a small percent-
age of the most vigorous seedlings can escape the annual fires.

These, however, from the fertility of the soil and the free scope
for development afforded by their sparseness, can naturally be-
come exquisite specimens of their species (§545).

In the "Flatwoods," _per contra, while the species of trees se-

ould be the same, the exceedingly scant growth of grass
would not seriously impair, in burning, the abundance of young
trees. Hence we find on them a dense growth of lank, poorly
clad trees, the very type of their species when occupying an

soil (§568). Precisely the same relations, as regards
their timber, existed in the uplands of the Yellow Loam region

(§606) between the Blackjack ridges and the fertile Ta
0)11, 616), when both were regularly burnt by the Indians.
The former possess a dense growth of gnarled, tattered trees, the
latter had the appearance of artificial parks—now marred by the
dense undergrowth which the omission of burning, or burning
at the wrong season, has allowed to spring up (§796).

The "Hummocks," or Second Bottoms.—-While 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.''

They are in general most extensive where the material of the

adjoining a 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

removal.

There are two points of difference between these "second bot-

toms" and the " first bottoms " of the present era, which enable

the observe tirelyab-

se nt. Intheiii^pLic, the "huiPino.b .... wmt of reach

of the highest water within the memory of the "oldest

a^t," 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 lattei

soil shows a certain correspondence all over the state, so as t<

be mostly recognizable at a glance by an experienced eye. I

is only in the lower portion of the course of the larger streams,

that this distlh eat degree.

The soils and subsoils referred to are mostly pale gray or buff-

colored, fine siliceous silts, with but little coarse sand, accompa-

nied by irregularly shaped concretions of bog ore ; very unreten

tive, and poor in phosphoric acid and lime. Their charactei

varies measurably in accordance with the materials of the bor-

dering uplands, whereas the first bottom soils are chiefly depend-

ent, for their character, upon the materials into which the bedoi

the present stream is cut. Beneath the subsoil, we find the ma-

terials stratified precisely in the manner described by Prof. Swal-

low with reference to the " Bottom prairies " of Missouri, tc

which I have no doubt they are equivalent, as well as to the

" river terraces " described years ago in this Journal (by W
Newberry, I believe,) from observations on the valleys of Ohio.

There is but one seriou

viz., that the Bottom
formation, whereas the hummock deposits of Mississippi, as iar

as known, present but a very few and indistinct stems and leaves,

. in the more clayey bands. But it must be consid-

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

smaller streams I have not thus far succeeded in discovering

any fossils in the somewhat equivocal deposits which seem to

represent the " second bottom

'

T
epoch near the mouths of the

Big Black, Bayou Pierre, Homochitto and other streams, on the

territory of the Bluff formation. And as to the existence ot

sentative of that epoch in the great Mississippi Bottom

It is evidently during the period of the Second Bottoms that

the great d< vc traced the valleys of our wate*

< 1 even fourth order, were accom-
plished by agencies considerably more energetic than those op-

present. It was then that the sketch was made of

the map whose more delicate tracery and shades the alluvial
~- A

"i now working out. Unless we assume a

r less abrupt remission of
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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\untdu-
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 aj

>]
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 gr» enhanced
hy the want of such terms, and the failure on the part of many

hitherto, even to attempt to parallelize in different lo-

calities the formations more recent than the Loess. If I am not
mistaken, the Yellow Loam. also, is as distinctly repre-

sented in Illinois nud Mi^ouri ;<- it > south of the Ohio. Then
why should not the " Loam period " and that of the " River ter-

^ecognizable outside of the Mississippi valley, they would serve
a good purpose for the study of not a small portion of the earth's

surface. 1

Since writing the above, I have received from Prof. Winchell
a copy of his interesting remarks on the subject of the apparent

tation of large boulder deposits in the Drift

ting the force of his reasoning as
regards those deposits, all my observations in this state and such
Portions of Alabama as I have visited, contradict the assump-
tion of any northward transportation amongst the materials of
the Drift. The steady decrease of the "grain " of transported

- as we advance southward, provided the evident direc-
tion of the transporting currents be taken into account, is an in-

superable obstacle to that supposition as far as the Orange Sand
is concerned. Of the "red loam" mentioned by him I cannot speak
from personal knowledge, though I presume it to be
With the material found in corresponding positions in Mississippi.
-" so, I cannot agree with Prof. Winchell as to its being a mere

integration of the Rotten Limestone "altered m situ or
with slight transportation." It will be seen by a glance at my
map of the formations of Mississippi, that in view of the change

Malposition of the "

, stone, can be accounted for equally as
Well by the assumption of southeasterly, as of northerly currents.

above stated, by the
trend of the eastern pebble band of the Orange Sand delta.

University of Mississippi, December, 1865.

i-ake Champlain called the Cham; . H. Hitchcock.—Eds.
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Art. XXXVIII.— Caricography; by Prof. C. Dewey.

(Continued from vol. xli, p. 230, 1866.)

No. 293. 0. cephaloidea, Dewey, Boott Illust., No. 285.

Spica composita oblonga raro sul ei ~t u, 4
i i f< li iti bracteata, spiculis

-10 ovatis corapactis apice staminiferis interdum interrupts ;
fructi-

us distigmaiicis ovatis oblongis in rostrum
;
lauum acute bifidum vel lon-

foliaceo 2-3-pedali ; foliis et spicis

viridi-pallidis,

Ringwood, 111.,—Dr. Vasey, by whom it has been liberally spread

among botanist llayden. As it grows near or among

G. sparganioides, it may have been confounded with that species. A va-

ts, less compacted, and grows to the

also there occurs nearly round-oval

rostrate on some of the si mon form. It

and more winged and denticulate mar-in. and bv its hm-er and cuspi-

date scale, a^ ,nly more dense or compact •

Note.—This species in Boott is not C. cepkaloitha IVw. in \\<»«\*

Botany, as th« . show; and it wasftrsl

1862 in his Illust. as above. How C cephaloidea came to *I

is unknown tome; but as Dr. Boott has fixed the name on

and as no one has recognize! 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, 1 843.

Spica composita oblonga, spiculis 8-10 interdum pluribus ovatis suh-

>vatis lanceolalis vel in rostrum inediocivm bi-

fidum ^margine serrulatum acuminatis plano-convexis fere euen - " '

sub-aequantibus; culmo

I named C. cephalophora

: in lStJ.

t discovered in Michigan

No. 295. C. angustata, Boott, Hooker Fl. Bor. Am. 1840.— stneta, Lara. 1789.

Spicis cylindraceis tenuibus erectis 4-6
; staminiferis 2-3 ;

pbf-' 1!a! ' 5

1-4 subsessilibus, superioribus ;,],;, ,,( H s, infe-

:

-:
- ;• .- ; • ;:...-, .- ,.

.

.

•, ,,. -

' :• '- -

nil te ju intibus; , •. .

.,, .)er-scabro

margine per-scabris longiore.

r bogs, with long and recurved leaves
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above bracteate; spikes 4 or 5 to 6, cylindric, rather slender for their
length; staminate spikes 2-3, sessile, the lowest bracteate

;
pistillate

the lower longer and short-pedicellate, more loose- flowered

tag or shorter than the Ban v scale.

Una is the C. acuta of Muhl. (not of Linn.), and thence of American
authors for m trs. till 1 »r. I t si \\ 1 i i

- ik ; unl is the\ ! id

adopted the" C strictn, G » len I > i M -hi I. d>le to change
the name given by Lam at though the older) into C.

as above, and continue the C. siricta, Gooden. Mr. Carey
< . strict I .m , an 1 allu les to the otl r species as C. striata

Gooden. Th C.angustaia if clearly

distinct from the C. stricta, Good.
As Dr. Boott introduced the older name, C. Magellanka, Lam., to the

exclusion of C. irrigua, Smith, and so long current, it is to be regretted
he did not continue the v _re in other cases. Then
C.tenella, Ehrht. would have banished C. tenella, Schk,, even though

f had not already expunged it, as a synonym of C. loliacea,

C.juncea, Willd., Syst. Veg. 1826.

?r, Buckley; 1
Sill, xlviii, 141, 1845, and xxix, 346, 1 360.

_
Terminal spike sts - oblong and obtuse

;

pistillate spikes 2, rarely 3, slender, subremotc, loose and alternate flowered,

Pedunculate, long and setaceous ; fruit slender, lan-

ceolate, subtriquetrotis, scabrous above, longer than the ovate obtuse

^bite-edged scale; culm a foot or more, slender, longer than the radical

narrow leaves; plant light green.

Boston or vicinity, very rare, doubtless introduced from Europe.

No. 297. C. rotundata, Wabl. 1803.

— globularis, Schk., No. Ill, fig. 93.

Terminal spike staminate. linear, erect, with tawny linear and obtuse
jcales; pistillate spike one. rarely t\\<>. > limine, sessile, distant exsertly

leafy-bracteate, densely flowered; stigmas 3; fruit ovate, subglobose,
father obtuse apiculate i sin rt-i strate, smooth, about equal to the ovate

obtuse scale; culm short, erect, longer than the narrow subulate rough-
Jsh leaves.

Arctic regions, Dr. Richardson. These brief characters may help some
°f our botanists in i

cies. r« my Lapland specimen,
said to be from Wahlenbere;, the fruit may be too young for the figure
of Schk., as the fruit is scarcely globular.

No. 298. C. externa, Gooden., Schk., p. 56, No. 62.

Terminal spike staminate cylindric, an inch long, with oblong obtuse
0r sub-acute reddish-brown scales, rarely a short small staminate one
b<>low and near; pistillate spikes 1-4, often two, round oval short sessile

and approximate, or one of them longer and cylindric, sometimes 3 or 4

cylindric exceDt the tiDDer one near the terminal staminate at the sum-
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quite long tbfl lower bract

sheathing while tin' leafy hract equals or surpasses the culm ; stigmas

3 ; fruit ovate or oval, , lv above into a bideDtate

short b. ik n rv« 1 md u< uiv tui . i n-er than the ovate short-raucro-

nate scale; culm erect, smooth, triquetrous, leafy toward the base;

!< tves mi row, ' nig, scabrous a >re on the edges and about the length of

the culm
;
plant pale green.

Common along salt marshes in England, France, Sweden, <tc, an 1
in

our country in similar position at Coney Island and on horn: ;

•it was found several years ago, and since very abundantly, by Dr. T.J.

Allen. On some .-peeimens from France are' torn- pistillate spikes and

two staminate spikes nearly an inch long, and similar to this on the

German specimens: some from Conev Island have two stau

The ii-ures in Sehk. are too defective to he useful. My specimens come

through the politeness of J. A. Paine, Jr., the discriminating author of

the Catalogue of Plants from Oneida Co., &c.

C. lupulina, Muh., vol.xi, p. 165, this Journal, 1826.

var. ffir/antoidea, Dew.

and large lanceolate scales, the upper quite long and the

and near; pistillate spikes:.'-:.!, cvlindrie or oblong huge and thick,

densely flowered, the lower short pedunculate; fruit ovate-lanceolate,

more ventricose than the common plan', or Mi-htlv mat-

more like that of C. <jhjauteu. The aehemum ••

232.

The following differences need consideration, which are very obvious,

a< C.l«t»ilh,u and this so named varh-tv -row toother and are abun-

dant. The. former rarely baa more ke, the latter

very rareh has so few as one, and often three.
Of the former the fruit is verv long and nearly erect; and of the latter

ontal or even reflexed at

the base.

The spikes of the latter have less diameter, or about two-thirds the

ripe late in September on the s

m jheseed is not developed beyond its small beginning, anu

The achenia of the two are unlike; that of the former is triquetrous,

w,t}l n,,i -" I"-".!---"'"'- <" themiddioofth, three edges and quite taper-

^ ^

' /" ''
'

^
; ; . .. ,

• ..:':: •
"

S °* * »< wh ti row d i Iged above.
- en on the middle of September; aj

The former is not so tall as the latt^mores^dCTplant
qU1

August
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The latter grows in well defined tufts or clusters ; the former in single or
ed plants and not in tufts ; the difference ia obvious am

The divergence of the fruit resembles C. retrorsa more tin,

Una, yet the achenia are very different.

These differences are too marked for the same species ; but" for the
until connecting forma fail to be discovered, it may be wise

to call it var. gigantoidea.

Near Cayuga Lake, Ludlowville, Tompkins Co.,—H. B. Lord, Esq.,
whojias pointed out most of the aU-v. differences. He stated also that

s myself, thought the plant a form of C. gigantea at

Carolina. It has been found growing in
Louisiana, and northward as far as Kentucky and Delaware. From the

I was sent me a few years ago and also this year, by Wm. M.
Canby, Esq. It is a southern plant, and finely shown in Boott.

The first C. lupulina that 1 saw with two laminate spikes, was re-

ar- ag i from Dr. Short, of Louisville, Ky. I hoped it

was C. gigantea, but it proved a real C. lupulina.

««»es often nearly as long as the culm.

,
Plains of Missouri.— Xuttall, ISIS "c'spir.'s.', ^-aivelv h

high;" Arcti. :• !- ^ M .mains,— Kiehard-
son & Hall; Fort Pierre, Nebraska,— V. V. Hayden, lsjoo : the taller on
the Rocky Mountains.

0. livida, Willd. Wood's and Gray's Bot.

— Umosa var. ln-ida, Wahi. in this Journal, vol. x, p. 41, 1826, credited

to Becket, Mass.

var. radicalis, Paine.

This curious variety has a pistillate spike on a long radical peduncle
from the sain* root, with a lea culm 1 - > ' '

d staminate spike,

t»e peduncle nearly as long as 'the culm.

Cold marah ijcalform,—

This is v. : i- .lonrnal, vol. xxxix, p. 7l, 1865,

Note 1.—Discoveries have made more
desirable. Only a few can be given.

fuUdescripti,

C.Jili/olia, Nutt., vol. xi, 1826, and l

Ulust.., X -,. 30, tig. 87, Boott.
'

IhCiuia (>nr;,da, d'orr. Mon., p. 428.

'ol. xii, 182^
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from the 9ame section of the et which sometimeshas a pistillate spike

contiguous to the starninate on the leaf-bearing cul m.

Of C. irrigua, Sm., vol. x, p. 42, now C. Magellamica, Lam., vol. :

..'... nearly,

C. pubescms, Muh., so regular in its form, occasionally has a long,

Ee and spike, far from the usual place of the lowest

pistillate. Mr. Paine.

C. SartweM, Dew., vol. xliii, p. 90, 1842, is found to be a variety of

C. intermedia, Gooden. in Schk. (the C. multifor

wa< afterwards seen to be a form of th iicha, Huds,,

in Fl. Aug.; but nil th.-.', M.mHimes in mie l-cilin. are found growing

in the states of New York, Illinois, \Yis«--,h-siii, < '.mi-la West and other

Ih-hish po '.:,-. The d sanations should have the following order:

C. disticka, Huds., substituted for the later synonym,
— intermedia, Gooden., vol. iv, p. 343, 1847

;

var. Sartwellii, Dew., in place of this named species above.

And the only needed additions to the description of C. intern

dist ' ' n f ie < tr n rei irrii g two-rowedform of the spik.

diminishes with the stamens till both disappear frequently in a regular

spike of only like the vary-

ing forms of C. Sartwellii, have come to me from the north of Europe.

C. muricata var. cephaloidea, Dew., this Journal, vol. xi, p. 308, 1826,

is C. sparganiouhs. Mnhl., var. minor, Boott, Illust., No. 284, and first

published in 1862 by him.

C.miliaris, Mx., vol. x, p. 36, 1826 this Journal. The deeeriptio*
• detecting

and sent to Dr. Torrey, who longVnce politely made I

All the figures are very much alike, and indicate the
erect slender culm, with stiff, very narrow and not very long leaves,

at most are all shorter than the culm. On ray i

not given, but the fruit agrees with with a scale

wrote to Dr. IV, tt that h. ! m d the "cm .,n« ,' ira. .i
'

< f '"' '* ° F

glandular hairs .:..wring the upper ..art of the fruit t<. the v-

'/" »»"<n, tnnt .„ (va-nqlu,,!,, - ,n u .1 l>v f.n '< n '-• '' :

'
'

:

:.,. /
•

.
•;•,. :. '

'

:
h" inuad to!,,-, wh.-n d;s.-7. v <.ivd " iu^par'd.ie from C. sax-

atilis, L. (C. pulla, Good.). Illust., No. 187.
'

"
:

;

;";
sp, i im. a> „f C. saxatilis, L., the scale*

M»d the leaves* are broader thin The figures rePre
"
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C. stenokpis, 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 number of specimens that many have not the term
wholly Btamin

: , s we ,.e not
half staminate

; in some the staminate spike is very small or merely ru-
dimentary, and the pistillate spikes "smaller and shorter, so as to be

' ovate or subglobose." 8 ir in the specimens from
Texas as well as Kentucky. Torr. Mon., p. 421-2.

C. adusta, Boott, var. minor, Boott, Fl. Bor. Am. 1840, is held by
him to include C. argyrantha, Tuck., which some still doubt.

C. Vaseyi, Dew., this Journal, xxix, 347, 1860.

In his IUus
and both C. 1

named as above. Yet I have been led to enquire, if the not mature form,
<>. Vaseyi, from Dr. Sartwell, may not be an immature state of

'; '
JW. Tu .'lit:,;, , pi. I'..... tt Lav- d fided to the contrary. An-

other season may give satisfactory conclusions to all.

V. cylindrica, Schw., from more extended comparisons of discovered
species, appears to belong to the small form of C. utriculaia, Boott, and
to be C. utriculata, var. minor, Boott, in his Must, No. 37.

ATote 2.—In the midst of ill health I have completed this forty-first

was begun in ;?;
:

- Journal, vol. vii,

1824, and which has been continued at intervals to the forty-second year,

ited. E i icou raged by the honored
and successful and lamented first editor, and favored by bis learned sue-

'"'''""-'''N 1 am li;i|i|.v t i f.vjn -- in' obligations, and to record my gratitude
a«d respect. Should health be given, I may perhaps prepare the often-

Art. XL.— On a Mechanical Finger for use with the Microscope;

by H. L. Smith, Kenyon College.

In order to make out satisfactorily the structure of the
Diatomaceous frustule, viewed as an opaque object, I found it

necessary 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,

0r hair. Th Imist e, havii - the diatom ft istul«» adhering may
be placed in one of Mr. Beck's revolving slide holders for

°.paque objects, and examined with comparative ease on several

«des. To pick up the diatom upon the end of the hair, or bristle,

1 contrived the little piece of apparatus -

°ot inappropriately be named " a mechanical finger," and which
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is figured in the accompanying wood-cut. I find it answers most

admirably to pick out diatoms and, of course, other minute ob-

jects, from a mass of accompanying dirt or debris, and transfer

them to a clean slide. Thus from a sample of the " Bermuda
deposit " the finer forms of Heliopelta may be rapidly picked

up and placed together on one slide, the Eupodiscus B
another ; Craspedodiscus elegans on another ; and in like man-

ner, the various species of Coscinodiscus and Aulacodiscus.

These being all mounted after the method presently to be de-

scribed, in the center of the usual glass slide, present great facil-

ities for ready reference, and appear much more bean;

when mixed with a lot of foreign material. The precision with

which even very minute diatoms may be picked up and trans-

ferred constitutes the chief value of this little instrument. It is

not, indeed, so very difficult for an experienced microscopist,

who has become accustomed to the reversed motion of the hand

when using the compound microscope, to pick out with tolerable

ease the larger diatoms by means of a hair mounted in a suitable

handle, but if the specimen is a very fine or rare one, he is ex-

ceedingly liable, through over nervousness, to injure or lose it;

and, if very small, to fail entirely. The mechanical finger is

entirely free from this nervous excitement, and the hair touches

gently, and with the utmost precision, the indicated diatom or

other object, and holds it until the receiving slide is made ready,

then drops it j ust where it is desired. By far the greater number

of those working with the microscope will, however, be found

entirely unable to pick out and transfer specimens by the unaided

hand, and to this class the present invention will, no doubt, be

The cut represents the instrument attached to the lower or

objective end of the microscope. An adapter, having the

" Society screw" outside and inside, is screwed into the nose piece

of the microscope, and upon this adapter the ring a moves freely

between two collars and may be clamped, by means of the

milled-head screw b, in such position as may be deemed best for

use. Into the lower part of the adapter an objective (<')
ffl

screwed; the fd-inch will answer very well, using the B eye-

piece. A tubular arm (d) is screwed to the ring, opposite to the

I screw 6, and inside of this arm moves another tube

carrying the piece e, which is :1 . circular clamp tightened by
means of the milled head /; the whole is moved to or from the

'
l s '"v spn il spring. Within the clamp e, the smaller tube g

the bodv of the microscope, and
•

Inside of the tube g is fitted neatly another tube h, having the

large milled flange t firmly attached above, and the smaller
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one k screwed on to it below. This tube can be turned around
freely in the tube gg by means of the milled flange i, but it

or down. Within
the last mentioned
tube the rod nm
moves smoothly
up and down a
limited amount,
determined by the
slot and guide pin,

Amilled-head (I)

when it is desired
to depress the rod,
and, on releasing
the pressure, the
spiral spring n in-

stantly elevates it.

To the lower end
of the rod the flat

double-jointed arm
Jfto is attached,
having free later-

al movement; the
end of the arm

, . , , , . .,

carries the small spring forceps p, which turns freely in the

socket r. The forceps grasp the triangular slip of card t, which

Has a bit of human hair u, gummed to it, and projecting about

"The si

a

ips

m
oVpaper and the size and length of the hair may

be varied to suit the different objects which are to be picked up.

the following adjustments are necessary.

We will suppose the finch objective is employea. ner

is first firmly clamped and the slip of card bearing the ha

put in the forceps p, inclined downward ^ presented m the

cut, but not too much; the tube g is elevated in the clamp e

and, bv means of the milled head », the arm with forceps and

hair tiirnprl op tide For mv own use I prefer to clamp the

ring b^ sib po ition as to pLe the tube d at the left hand of

the
g
microscope

P
using one of the fingers of the left hand to de-

1 being free to use "^«*"»
^ , .

,

, ; :, .

•-. _. r,- •> • -
.

" ;

small cross marked'on it, or a simple black dot.Next bring

dot into focus, and, whilele thus remaining, turn back the
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tubes g and h by means of the head i, and so adjust by slipping

the tube g up and down, and by moving the arm m o, 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/; 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

upon glass, 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 course, a

thin the proper focus, is not so readily seen at the same

time with the object as it is with a feebler illumination. Upon
depressing the tube of the microscope the forceps and hair are

likewise depressed, and when the desired objects are in focus the

hair will be dimly seen, projecting into the field of view. The

brought under the point of the hair, by means

Lent, the hair is pushed down gently by

ipplied at I, its tip just touching the object,

much within the focus it may first be slightly

as to touch the object, and then, by means

,
the object can be placed distinctly under

me point, sometimes the first touch will lift the object, but

it will take two or three touches to dislodge it. When
it rises with the hair upon releasing the pressure, the whole is to

be gently elevated by means of the rack of the microscope, so

that the slide can be removed without disturbing the hair. In

doing this care must be taken to avoid a current of air, made

by the breath, or quick movement of the hand, as this

i gummed label and stick it on to the slide, so that the hole

is exactly in the center. This may be done rapidly, by pre-

viously marking the outline of the slide on a paper and placing

a dot at the center. The perforated label is supposed to be on

the under
|

,.. Upon breathing heavily upon

the upper surface of the slide, a copious deposit of moisture is

effected, and the slide is then to be immediately placed on the

stage, and its central portion, indicated by the hole in the

gummed label, brought to the center. If an aolm nmtie con-

densor is used this is easily done, as the spot of light will show
itself shining through the paper. The tube of the microscope

carrying the hair and the object
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with it, until the moisture is in focus; a slight touch of the
nnger 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
ocwto, 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
inch in diameter or breadth, and warming it gently, after cleans-
ing it, place at one edge a minute drop of Canada balsam, not
too old, nor yet too fluid. Warm the slide gently to drive off
ail moisture, but not hot enough to cause the balsam to flow
when the little cover is put on, yet sufficiently warm to make it

stick. The cover being lodged over the objects, but not touching
them, as it is held off by the little drop of balsam, the next step
» to warm the slide at one end very gently ; the heat conducted
along the slide soon causes the drop of balsam to spread and
niove forward under the slide. Care must be taken not to do
this too rapidly. If heated slowly the balsam will move for-

ward and the cover settle down without disturbing at all the
positions of the objects, and seldom requiring any reheating.
Ihe balsam should be hard enough to fix the cover firmly, and
all pressure upon it carefully avoided when the slide is entirely
cooled.

To finish the slide, all that is necessary is to paste another
label, with a small hole in its center, directly over the glass

cover, and coinciding with the hole below ; or if preferred the
under label may be removed, leaving only the small round disc
°n top to cover the object. I prefer the perforated paper above
and not below, as it indicates readily the exact spot occupied
by the objects, and protects the covering glass from accidental

dislodgement, and the slides thus finished appear quite neat if

the gummed labels are properly selected.

The instrument as described above was made for me by Wales
" Lee, New Jersey, and is a very fine specimen of their

skill in the nicer forms of mechanical work. It is but justice to
them to attribute much of the success of this contrivance, to the
very careful manner in which they have made it.

The hair should move nicely up and down when minified
by the microscope, and touch the desired object with precision

;

for this purpose the rod / must move very smoothly, and all

lateral i
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on the dean side, it is desirable to examine it with a higher

,
necessary to

be turned one

without disturbing the arrangements, by means of the

milled collar i, and the lower objective being removed, a higher

may be substituted; upon again replacing the first objective,

and turning back the head z, 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 ; this is readily done by slightly

scraping it, without removing from the forceps, by the edge of

a sharp, clean knife. T'

edge slips off the end,

dirt. 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.

One great advantage of this little instrument is, that it en-

ables us to turn over a diatom, or deposit it on end, and thus

obtain views very difficult to be had from balsam mounted

specimens; and again, the frustules viewed dry often present

particulars with great distinctness that can only be glimpsed, or

guessed at, when mounted in balsam, and for this purpose it is

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

heating the slide, and on this account I prefer mica to receive

the material from which the selections are to be made.

I have been more particular in describing this instrument, as

some who have procured the reflector for opaque illumination,

did not succeed well in using it until after many trials and dis-

appointments. I have, howevor, received testimony from many
of the most experienced workers with the microscope in this

country a% to its complete success, and trust the " mechanical

finger

"

!

will be duly appreciated, and prove fully capable ol

doing all I have claimed for it.

Since the preceding article was written a further experience

in using the mechanical finger enables me to add a few useful

suggestions. It will happen frequently that specimens having
considerable thickness, e. g. Triceratium favus, or some very fine

specimen < : .• be picked out ; these, if mounted
under asm:.:, bit of thin -rbss, will prul. :

,l.|\ ho crushed, and
entirely ruined ; and especially if the label punctured with a

amall hole is pasted over the glass cover to indicate the exact

locality of the object. In a case of this kind, the injury may be

See this Journal, Sept. 1865.



Migrations of North American Birds. 337

prevented by inserting a small bit of tissue paper under the
glass cover, to keep it from pressing the object, when the balsam
runs under. If the alcoholic solution containing tl

should deposit any resinous or gummy matter, on drying, the
diatoms will stick' fast to the glass; excessive heating will be of
no avail to dislodge them, and may be injurious. To meet this
difficulty breathe gently, but sufficiently long to deposit consid-
erable moisture, on the slide, without removing it from the
stage, and immediately bring the hair in contact with the object

;

it will now be loosened, and if kept moving, by pushing it on
the slide until the moisture has •evaporated it can be picked up.
I have found that the outside bristle of an ordinary clothes brush
has generally a nice point worn upon it, if the brush has been
long used; it is somewhat stiffer than the hair and may therefore

"i her beyond the paper to which it is gummed. With
care the diatoms may be so located that they will be in the exact
center of the slide, and thus, when the microscope is adjusted
for one, the others, although on different slips of glass, will be
to the field with a high power, and this even when the ends of
the slide are reversed. It is best to thoroughly explore the slide

before picking up the objects, and to register those desired to be
preserved. In this way the choicer specimens can be selected,
and the whole slide completely examined.

Birds; by Spencer L\ B.vi n, A t. Sc . Sn ill - mian 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." by
Sabine Baring-Gould, in 1863, will show that all the land 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 1

to Greenland are to be looked i "lor of the

sources, of all land b ! the European *pe-

eies occurring in Gtn - the relationship in

this respect.

Am. Join. Scr.—Second Ssbiks, Vol. XLI, No. 123.—Mat, 1866.
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European land birds found in Iceland and Greenland.

[[

percgrinus, L.

Nyctea nivea, H.
Otus bracbyotus,

. ..

Linn.),

1 ;
. _;' ;>•

TupIusii

Anthus pratensis,

Plectrophaues Lapponica,

pilaris, L.
" ' :

''-ys(Scop.1.

Saxicola tPnanthe, Liun.

Motacilla alba, L.

Lagopus I
,
Fabr.

From an examination of tbe above list it will be seen that

the only land bird abundant in Iceland and not noticed in

Greenland is Falco cesalon. The European species to be looked

for in Greenland as occurring in Iceland are only the F. cesalon,

Cb'Jiil'j'i itrhiot, llinnnlo ri^tica, Troglodytes bortalis, 7

ruin, Ruticilla tithys, Corvus coraxf, and Corvus comix. It will

also be noticed that all the European land birds common in

Greenland have also been found th America.

The Ptarmigans of the three regions will quite probably be

found identical.

The following is a table of the water birds of Greenland and

Iceland belonging to the European fauna, from which it will be

seen that two i

are found in Gr
eleven or twelve species in Iceland and not in Greenk- ,

in Newfoundland, Scohpax rusiicola, and neither in Greenland
or in Iceland

; eleven in both Greenland and Iceland. There
are in Greenland proportionally fewer water birds than land

birds of the European fauna that occur in continental North
America.

1 Halur/,,, nUdcilla was noticed by Sclater as found i

turn from Moose Factory, Hudson's Bay.
"^ pere9rtnus
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Philomachus pugnax (L.),
L.mosaiegocephala(L)i
Jalwago media (Leach),

J»
opax rusticola (L.),

Crex pratensia (Bechst.),

£&*«.^
Bernida leucopsis (Temm.)

.
|
Bechst.),

"
' Mhyrhyncl.

erus (Leach),SSI ._
' "i'e (hX

Vfuerquedula querquedula (L.), Probler

'

.' !;'.;!„''

Larus canus (L.)
: [Very n

The following list embraces the strictly North American birds

*hich are recorded by Eeinhardt as occurring in Greenland.

Jwula Americana.

icianaa (breeds).

Macrorhamphus grise

it appears that Iceland in all probability fur-

laeraole number of species of European birds to

Greenland, the latter supplies very few American birds in re-

turn. This is owing to the fact that Iceland lies east of the

southwestern extremity of Greenland, and in part south of its

.
While therefore u „,

i considerable

y which of the three allied species of Nort

4 Quite aa likely t
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eastern coast, so that the visitors from the continent of North

America in their northward or northeastern movement and cor-

responding return would not come near Iceland at all, while on
• the other ha a 6 from Ice-

land would necessarily soon strike Greenland at a distance of

only a few hundred miles, especially aided by the prevalent

a< r il c irrents, o .vhich mention will 1 e made hereafter. The

follow log North American or Greenland

species noted in Mr.'

Nrv.-r.u's li-i : I ••
.

''• u> GmeL, Nu-

It is difficult to say whether the Iceland Golden Bye (Clan-

gula Islandica) is a gift from Iceland to Greenland and North

America, or vice versa. While abundant in Iceland, it is by no

means rare in North America, being some years quite common
as far south as the St. Croix river.

The Britii nd in the North •

coast of Denmark, is of special interest in an ornil

point of view, from its furnishing more species of European

birds than any other locality of its extent (400 out

500 species admitted by Blasius), as well

North American species not recorded as having occurred else-

where in Europe. To the labors of Herr Gatke, a i

the island, extended over more than twenty years, w
debtecl for the curious and remarkable facts referred to «-N '- n "

mannia, 1858, 419). The North American birds observed by

Anthus Ludovicianus, Nov. 6, 1851. 1 Tryngitea rafescens,

mm, Dec. 20, 1847.
|

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

Europe :

—

! Laniua excubitoroides, (England.)

wii,
(Germany.;

Swainsoni, (Belgium ;
Italy.)

(BeteimnO

iza ciris, (EngliU
eteus phceaiceus, (England.)
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a, (England ; March and Bernicla Ca
Querqueda

.

Trin-o]
I . tn ,!,n

Macrorharuphus gri< <

biginosus, (Epglai

!

: ,.| ><;<,

,

(J

^nser liyperboreus, (Germany.)

Of the 69 species of the above list, all but 19 occurred
Great Britain and Ireland.

-_.; .-.

Ampelis garrulus.

Wectrophanes Lapponic

Sterna An^lic.i.

have omitted the strictly Pelagic or ocean-wandering birds

those belonging to both coasts of the North Atlantic.and those belongin
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No North American birds have yet been found in Spitzber-

gen—indeed there are there but about 26 species in all, accord-

iug to Malmgren. The only land birds recorded are Falco gyr-

falco, Nyctea nivea, Plettrophanes nivalis, and Lagopus var. hyper-

hore.us. Of the 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, 7
in lat. 32° 15' 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

length by about three or four in width. There are no indigen-

ous Vertebrates, with the exception of a lizard {Plestiodon longi-

roatris 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 Novehoracen- »^ '-'"'

'

rginianwt Cbrtnw Ameneanut (said to have

been introduced), Chan ifcota.

In addition to these the following species are supposed to

breed occasionally in the island-

:

«, Ardea he-

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 in

autumn only, very few occurring in spring.

There are no West Indian birds, properly so called, in the

Bermudas; and the occurrence ,
a South

American species, is very questionable.
A few species of European birds have been noted in the Ber-

mudas, consisting of Saxicola cenanthe, Alauda arvensis, and

media.

It will be noticed that the first and the last of these have been

found in Greenland, the Saxicola on the continent only.
As out of the line of migration of our land birds, it is not

liar visitors to the Bermudas, ey

route for other regions, the great majority of the species detected

cases, been driven out of

se bv storms. They certainly do not all stop en route to

the West Indies, as many of the species are not found in the
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The water birds seem to appear more regularly, owing to the
fact that many of the species apparently take their flight south-
ward from Nova Scotia and Newfoundland straight for the West
indies, and pass directly over the Bermudas.

In the following list of the birds recorded as occurring in the
Bermudas, it will be seen that the greater portion of the in-

sectivorous birds and many of the Raptores occur also in the
West Indies; rather more than half of the number visit the

List of birds recorded as occuring in the Bermudas.''

rou-h year, especially in September.

Coccyzus Ameri

s, p« ml , r to Vpril; regular risitc

- BS

btcofe

urn (W). Abundant October to December.

Collyrio borealis. One; March.

! Species with (W) are found also in the West In
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; October and February.

XtL Several; March.
. ..oricai 1a. January to May.

" leucoptera. March to Mav.
- nivalis February-

Passerculus savana (W).
miineus.

Coturc c 1 II nslov.<. Small tl >ek; December.
Molospiza palu^triH. One; December.
Guinea Lu.loviciam ( W). Two ; October and April.

irgmiani)is. Common; resident.

Dolichonvx oryzivorus (W). Nearly every autumu ; October.

Itimore^r

). Two; October.

Corvus AmericaDus.

i8 (W). One; March, 1850.

Chamtepelia passerina (W)! Common; resident.

so most of the waders and a considerable number of the

imming birds.

Conclusion.—From a careful consideration of the !

tioned in the preceding pages, we are, I think, entitled to derive

the following generalizations in regard to the interchange of

birds between America and Europe.
European 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 Scandi-

navia. In very rare instances species seem to proeee*

Greenland, without stopping in Iceland, although this maybe
due to the fact that while visiting Iceland they have not yet

been noted there by any naturalist.

t birds found on the continent of Forth America

reach it by autumnal movement from Greenland in company
etly North American species.

Birds of North America rarely, if ever, reach England from

Greenland by direct spontaneous migration by way of Iceland,

as shown by the fact that only three of the American birds oc-

curring in Greenland are found in Iceland, and that few of the

American species observed in Europe are found in Greenland

.Most specimens of American birds recorded as found in Eu-

rope were taken in England (about 50 out of 69), some of them

five instances).
v

In nearly all cases these specimens belonged to species abun-

?™ du"nS summer ln New England and the eastern provinces

In a gr<

i Englai

autumnal months.
Heligoland, and the Bermudas, has been' in the
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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
laws of the winds of the northern ho - rr, as developed by-
Prof. Henry and Prof. Coffin. These gentlemen have shown
(see Prof. Henry's articles on Meteorology, "Eeport of Commis-
sioner of Patents for 1856," page 489) that " the resultant mo-
tion of the surface atmosphere, between latitudes 32° 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 varvmg declination of the sun. South
of this belt, in Georgia, Louisiana, etc., the country is influ-
enced, at certain seasons of the vear, bv the northeast trade-
Winds; and north of the same belt bv 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 of
the southwesterly and northwest, -.

'

f predomi-
nating during the year."

-fcrom these considerations and I
are entitled

M that the transfer of American birds to Europe, is

. if not rntir.lv. by the agencv of the winds, in
seizing them during the period of their migration, ^the autumnal

hen they follow the coast, or cross its curves, often
-;t a ron.siMMr.-ibh' distance from land, or a great bright above it.

Carried off, nwav out to sea, rmr latitude of
45° (the line of greatest intmsitv"of the winds) the first land
they can make is that of England, whrmv the tart that most of
the species have occurred in the British Islands as well as
11 " ! nid, equally well fitted to attract stragglers and furnish
them a resting place. It is probable that, apart from its few
permanent residents, the Bermudas are supplied in the same
banner.

Iceland being in the latitude of the reverse current, from east
to west, such of its species as are caught up by the winds and
carried off would soon reach Greenland, only a few hundred

int. This may be the pri ipply from
Europe to Greenland, as most Em ' only met
.with there at J north of
Iceland, there mav he a l Mar migration to some extent.

As remark erection of the winds, whether
Solent or mod e:,m throughout the vear, as well as during the

period in whieh our birds arr on ' autumnal

i Europe. Even should their

predion be reversed and that rare phenomenon, a summer
.'northeaster," occur, it would merely have the effect of bring-

lng the birds' back upon our own coast, or into the interior, the

^«. Jour. Sci.-Se .»- u s, ui ,,, v„i XL!, No i.'J-Mat, 1866.
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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 Europe at all That such storms do affect the movements of

our birds is shown in the case of the golden plover. It is well

known that this species breeds in immense numbers in the

northern regions of America, and that the southward migration

in summer and autumn, is principally confined to the region

along or near the Atlantic coast. Generally, large flights would

seem to start directly from Newfoundland and Nova Scotia for

the West Indies, where they are met with every autumn passing

still southward into South America, and reaching almost to

. Usually it is but a comparatively small number that

touch and rest along the Atlantic states ; but it is well known
to the sportsmen of New England that, should a violent north-

east storm occur off the coast toward the end of August, un-

usual flights of plover and curlew may be looked for.
9 This

was the case in 1863, when the islands of Nantucket
Vineyard, and other localities along the coast of Mass
swarmed with incredible flights of these birds. On si

casions immense numbers have been carried far into the interior

of the Atla Qg the occasion of a reg

nival for gunners, much as in the case of great flights of the

wild pigeon.
# .

Another instance of the influence of northeast storms is m
the occurrence of the Stormy Petrel, (Mother Carey's Chickens)

and other oceanic birds far in the interior, and even across the

ies, during and after such storms. The collections of

the Smithsonian Institution embrace specimens of Tha
Leachii killed about Washington in August, 1842, with hun-

dreds of others. I myself obtained at Harrisburgh, Penn., a

fine adult Pomerine Jager, Qatar : i : led. on the

Susquehanna, near that city, in September, 1839. Adults of the

species mentioned are rarely e mite of the

United States at all, and in summer the latter would hardly be

likely to occur south of Newfoundland.
The present is not the occasion to discuss the nature of that

impulse which causes the bird or the fish to retrace its steps in

spring so unerringly ; the fact is a well established one and ot

much importance in reference to the multiplication or diminu-

tion of species. A region deprived of its spring birds or fishes

by extermination will only be filled up again in the course of a

long period of time. The result, however, can be greatly accel-

erated by artificial propagation in the places to be supplied.

• Mr. G. N. Lawrence mentions (Annals N Y Lvceum iii 18fi4 100 ) that the

Golden Plover is always found at Montauk Point on theW of August, should a
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It ma}' 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, mount u'i i-l ams. f.r.-st*,

is of moisture, mean temperature, altitude, etc. Mid-
dendorf (Die Isepiptesen Russlands) suggests that birds migrate
jn the direction of the magnetic pole ; a suggestion not at all

borne out by the facts in North America.
It may be further remarked that while birds proceed gener-

ally in the spring to the very spot of birth, and by a definite

return in autumn is not necessarily in the same line.

^'l 1 ^'
I rils ii familial sit is w dmndanc* in certain locali-

ses in either spring or autumn, and are not known there in the

1 1 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

return 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.

Birds generally make their appearance in given localities

: i! ivmuarity in the sj i'in- th > iculufa espe-

C1 aiiy
: a difference of a few days in successive years attracting

the notice of the careful observer ; this difference is generally in-

fluenced by the season. The time of autumnal return is, per-

haps, less definite.

Art. XLIL—On the Meteoric Fireball of July 13$, 1846; by
Daniel Kirkwood, LL.D., Prof, of Math., Indiana State

University.

On the 13th of July, 1846, at about 9h. 30m. p.m., a brilliant

fireball passed over Maryland and Pennsylvania, and was seen

also in Virginia, Delaware, New Jersey, New York and Con-
necticut. This meteor was noticed in many newspapers imme-
diately after its appearance ; but I believe no account of it was
given in this Journal.
When thi ''•'"! 1 was in the parlor of a

friend, in York, Pennsylvania. The meteon • light shone bright-

ly into the ; ty
-'<"'• ' heard exclamations of

surpris - tr. m persons in the street 1 hurried to the door, but

before I could reach a point from which the meteor was wsible
it: hud,]:- -.-vening. and also the next day,

^•i.il citizens of York, who had had «,1 \. "- "* th- vuU-
or

, pointed out. at mv request, its apparent p;iih. A few days

subsequently I had persons in Chanceibrd, York Co., Pa. (twenty-
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; those who saw

Ettinger, Esq.,

whose statements I regard as eminently trustworthy. Mr. B., it

is proper to remark, is a practical surveyor, and hence accus-

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.

The August number of tbe Literary Record and Journal, a

monthly periodical then published at Gettysburg, Pa., contained

the following editorial notice of the phenomenon :

—

"It appears, from v. lived from abroad, that

1
'.:.'.

passed over our town on Monday the 13th ult., was seen over

a wide district of territory. It was observed in places very dis-

tant from each other, not only in the "direction of its motion,

which we would expect as a matter of course, but also at right

angles to that direction, which was not expected by those who
saw it; each observer having been persuaded that it was near

the earth, and that it pass, d m a.rly < v ;r his zenith. It was seen

at points west of Gettysburg, and at numerous places east of it

as far as the seaboard.

"At Gettysburg, it seemed to burst upon the view at a point

a little west of south, and an elevation estimated at about 30°,

I to be extinguished at a

about 30° or 35°. It is

very much to be regretted that no observations were made by

those who saw it, to determine these items with accuracy."

The next number (September, 1846) contained the following

communication :

—

"New Haven, Conn., Aug. 8, 1846.

* * * "In the 'Literary Record and Journal of the Lin-

nsean Association of Penna. College,' Aug. 1846, I notice some

account of the splendid meteor of the 13th ult. This body was

also seen by several persons in New Haven, and toler

observed. The observations were published in the Daily fierald

•..-, but as I have seen no copy of them in other papers,

ave not come to vour kn<»wlod'n>, and th

the liberty of sending you the principal particulars.
" Time, July 15th, 1846, 9h. 3<)m r - \r,\ Haven.
Place when ji r,t. *,.>*.—A z. 69° west of true south; altitude

10 —both uncertain, probably two or three decrees ; and more-
over the observer probably did not notice the meteor at the in-

stant it became visible.

Place of disappearance.—Kz. 87f° west of true north ;
altitude

7£ to 8°. Azimuth may be one degree 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
is an exact man, well aware of the danger of over-estimating
small portions of time, thinks the time still longer.

Apparent size.—Equal to that of the planet Venus on the av-
erage, at the same altitude.

The meteor left no train, emitted no sparks, and did not
vary in brightness during its course.

* * * "Several accounts of the same body have come
from Pennsylvania, New York and Virginia, but so miserably
defective as to be of scarcely any use. * * * The verv slow
relative motion of the meteor led me at once to suppose that it

was travelling nearly in the path of the earth, overtook and
passed by it, with a real velocity of perhaps twenty-live miles
per second. That point of the ecliptic toward which the earth
was then te fch our horizon and in
the N.E. quadrant. The elevation of the meteor at extinction
could not have exceeded thirty miles, and was probably some-
what less. Its size must have been very great to have presented
at this distance so large a light (for definite disc could not be
seen), probably not less than :K)i> feet in diameter, perhaps more;
and yet there is so much danger of illusion that this element
should be derived from an estimate of the angular diameter taken
as near as possible."

I had furnished the same number of the Eecord and Journal
with an article on this meteor. As published, however, it con-

tained several unfortunate typographical errors. A further com-
parison, moreover, of the descriptions given of the phenomena
led me to a slight modification of my results. As might be ex-

pected, some of the accounts by observers were very iinfi

tory and even conflicting. I even found it impossible to har-

uould have been considered trust-

worthy. Without furth. r d :tails I will merely state that after

various trials the following results were found most nearly in

harmony with the best observations.

The course of the meteor's path was north, about 30° east, and
its projection on the earth's surface passed about four miles west

of Lancaster, Pa., and nearly through Maueh Chunk, in,Carbon
county. The aim.Hf unanimous testimony of those who saw the

meteor at Lancaster was th it it
;
ass. 1 a little west or northwest

of the zenith; whde a few stated that if Passed directlv "over-
head." When west :ng to a correspond-

ent of the Public Ledger, its angle of elevation was 42°. This

would make its altitude above the earths surface, when near

Lancaster, about 59 miles. The place of the m« teor's i appear-

ance, as seen from New Ila\ n, was at tin dist nee of about J35
railes, near the south corner of Wayne county, Penn. Its appa-
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rent altitude at disappearance being about 7f°, 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 13° (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 vert-

first seen from 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-

burg observation is uncertain to the amount of several degrees,

and that those of York and Philadelphia, being but

suits could not be expected. We may conclude, however, in

general, that the meteor's path was far from parallel to the

earth's surface; the altitude, when south of Gettysbu
about 70 miles, and when last seen at New Haven, about 18

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 second.

Apparent magnitude.—-The estimates of the apparenl

by persons in York and Lancaster varied from £ to f that of

the full moon; while some at greater distances from the meteors

path thought it about \. The apparent size at New Haven was

much less. It is to be rememb': the distance

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 the disappearance of the meteor followed by a report?—

I

was assured by persons in Harfi tnd, Chance-
ford, York county, Pennsyh iui in, .,,,.; lu y (ljL _

,;,',,, shortly after

" U1"- "I the m< ; r dUtiuci r< j. <r like that of a

inon fwi kewd. A< this « l9 noticed by a consider-
able number of persons, and in p! a o.\s so remote from each
other it is scarcely pi -

istaken. As
might be expected, their estimates of the ial
were different; but Mr. Ettinger of York, who was paying par-
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ticular attention in expectation of a report, stated that it was a
little over six minutes. This would indicate a distance of about
7o miles. It could not therefore have resulted from an explo-
sion at or near the termination of the meteor's path. Like
many others I did not notice this report. This may be explained,
however, by the very considerable interval which had elapsed
after the disappearance of the meteor, when, no report being
expected, a distant explosion would not attract attention.

What became of the meteor—The inclination of the path to
the surface of the earth was such that the body could not have
passed out of the atmosphere. Perhaps the entire meteoric
mass may have been dissipated before reaching the earth.

The meteor at extinction was nearly equally distant from
Gettysburg and New Haven. Hence its apparent altitude at
the former must have been about 8°. It would seem, therefore,
that the Gettysburg observation as to the point of disappearance

ing more than a rough conjecture by one not accus-
tomed to measuring arcs by the eye. I am also compelled to
adopt the same conclusion in regard to a similar estimate by an
observer at Lancaster. To a majority of those who saw it both
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. XL II !

—

W 'i fa Otology of California,,

[Continued from p. 231 of this volume.]

In the preceding part of our notice of Prof. Whitney's Eeport
on the Geology of California, we considered that portion relating

to the Coast Ranges. We will now notice the Sierra Nevada,
and such other matters treated of in the Report as our space
^ill allow, following as nearly as is convenient the order the

author pursues.

The Sierra Nevada.

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,

mines the products of which have changed com-

mercial values throughout the civilized world, and which have

uon that has built up eleven states and ter-

ritories 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 Koeky 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.

As stated respecting the chain, in the last number of this

Journal, it has the direction N. 31° W., from Mt. San Jacinto to

Ml Shasta, a distance of about 600 miles.

The region popularly known under the name of Sierra Nevada,

extends from the Tahichipi Pass to Lassen's Peak, about 430 or

440 miles. For this distance the chain is very continuous and

unbroken, and preserves many common features. It is from 75

to 100 miles wide, generally between 80 and 90 miles, and has

everywhere a long gradual slope on the western side to the Great

Gentral Valley of California; while on the eastern it descends

precipitously to the elevated valleys and deserts of the Great

Basin. The culminating peaks are nearly in a straight line, and,

although near the eastern edge, yet the water-shed is generally

still farther east of this line.

The chain consists essentially of an immense core of granite,

flanked on either side by metamorphic slates, and more or less

covered by lava, this latter increasing
"' The culminating points in the souinern poruon are ^

the central of slates (belonging to the eastern flank),

and the northern of volcanic rocks. In regard 1

tive ages of the Sierra Nevada and the Coast Ranges, the Report

says, "we consider all those chains or ranges of mom
belong to. the Coast Ranges, which have been uplifted since the

deposition of the Cretaceous formation; those, on the other

eh were elevated before the epoch of Cretaceous are

reckoned as be
i Nevada."

In passing along the foot hills of the chain, at its western

base, we find at numerous points the marine Tertiary or Cre-

taceous, or both, resting in a horizontal position on the upturned
edges of the slates and metamorphic rocks of the auriferous

series. At the southern end of the great valley, near Fort

Tejon, as we skirt the base of the mountains which close entirely

iter, we pass suddenly from the

undisturbed Tertiary to rocks of the same age and series highly
- K >» sodorag, we pass from the Sierra Nevada to

'. And, again, Mt! vallev, ffl

Shasta county, the Cretaceou:
mento river are horizontal, >

highly disturbed.

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
been more extensively swept away by denudation. Portions
are highly fossiliferous. To the north the Cretaceous predomin-
ates, and the fossils are numerous and especially well preserved

;

m the south Tertiary predominates, and the 'fossils are fewer
and in a poor condition.
These marine strata do not extend to an altitude of more

than 1000 feet, except at the extreme southern part, where they
occur at a height of over 1200 feet, if the altitudes given upon
the maps of the Pacific R. R. explorations are to be relied upon,
fhey are nowhere worked for gold, and are not to be confounded
^ith those extensive fresh-water deposits which occur so fre-

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.
To the south of the latitude of Sacramento they are entirely

tertiary. The most considerable mass commences near White
river and extends to the head of the valley. Between White
and Kern rivers they form a belt denuded into rounded hills

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

^hich is exposed by denudation at frequent intervals. Wher-

uth of Ke
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
occur, which become more common as we travel north.

Near Pence's Ranch, in Butte county, the relations of these

strata to the auriferous and volcanic series are most beautifully
seen. Resting on the edges of the auriferous
dip to the east at a very high angle, are the highly fossiliferoud

Cretaceous shales perfectly undisturbed ; and on these again are

strata supposed to be Tertiary ; and these in turn are covered
oy tables of basaltic lava. North of this the strata are mostly
overlaid by beds of lava, but in a number of streams, canons
have been worn to such a depth that they cut through into the

fossiliferous beds beneath, so that the formation was found at

Nervals nearly to Pitt river.

Of more interest to the general reader is the great auriferous

<*lt along the western slope of the chain.

Auriferous Belt.—The auriferous region of the state is not ex-

ra slope ; but this portion will be
first noticed.

Am. Jour. Sci.-Skcoxo Seribs, Vol. XLI, No. 133.-Mat, 1866.
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This belt may be said to begin in the neighborhood of Tejon

Pass, and to extend through the state and across its northern

borders into Oregon. The gold region reaches still farther in

each direction, north and south, of which 700 miles or more in

length lie within California.

But to return to the western flanks of this chain. Owing to

geological peculiarities different portions of this slope are of

very unequal importance as gold-producing regions. That por-

tion lying south of the San Joaquin is generally barren; but

gold occurs in a few places, and commonly not so near the base

of the chain as farther north, and mostly on or in granite.

Commencing at the southern end of the chain, popularly con-

sidered, that is, near the Tejon Pass, there is but a very moder-

ate development of metamorphic slates. At the Tejon Reserva-

tion they are represented by a narrow belt of mica sh

ciated with some crystalline limestone. For 150 miles, travelling

north, they are feebly represented, forming but a narrow belt;

in some places isolated hills of highly altered rocks, Bta

front of the granitic slope of the main chain, in Others

the base of the chain itself, but rarely if at all yielding gold

enough to repay working. Where gold occurs, it is

within the chain and on or in the granite. These mining re-

gions we will notice in this place before passing to the more

productive slates north.

A belt of auriferous rocks extends within the chain from the

Tahichipi desert northward to the Kern river, which is suffi-

ciently productive to be worked at intervals. Some I

mines occur in the Tahichipi Vallev, and again in Walkers

Basin ("the Park" of the Pacific R. R. maps); but whether

the gold is derived from granite or the truly metamoi
j

is not known. Near the Kern river, especially about Keysville

and Greenhorn, are more extensive workings, entirely on

granite. Several fine quartz views occur, some of 1

and a few have been worked with profit. One near KeysvuJe

was visited which had been highly productive. It was entirely

in granite, the vein well defined, and the yield Ml
Numerous placer mines occur, and considerable quan
gold have been sent from this region. It general
lower than licit from the slates farther north. Placers occur at

intervals to White river; but north of this there are none of

much extent until we reach the San Joaquin.
In passing north from this last point the metamorphic slates

tease in breadth and importance, and before traveling

lea we reach the great auriferous region of the State,

-mucus field for more than 200 miles, and

perhapa nine-tenths of the gold that has been

produced in the State. This lies mostly on the metamorphic
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slates which continue to expand in width as we pass north, but
it laps over on the granite at numerous points.
The precise area of this field cannot be given in the present

state of our knowledge; it probably embraces six thousand car

more square miles. To the north "it is covered by the heavy
beds of volcanic rocks that have overflowed the auriferous
series. The settlements of the whole western slope, in and ad-
jacent to this region, are. mostly confined to the gold-producing
portions. The lands as a whole have little value 'for agricultural

pemoses, so that the richer the mines the denser the population.
We will briefly consider this gold-field, commencing at the

south with Mariposa county.
The great f iture oi tl .

- county, economically considered, is

" on which are some of the most
noted mines in California, and which, on many accounts, have
attracted much attention both at home and abroad. This estate

embraces about seventy square miles of territory, extending
from the Merced river, southeast, for about sixteen miles, on
the line of the great quartz veins of this region. Placer min-
ing has been carried on here since 1849 and quartz mining was
attempted "S carlv as 18o2. The magnitude of some of the

quartz-lodes, and their rich yield of gold, at times, might well
give rise to hopes of boundless wealth—expectations that, thus
far, have not been realized.
The geology of the estate has been examined in some detail

Mr K lu-.'and many interesting features noted, only a few
w which can here be mentioned.
The topographical features of the estate are strictly subordin-

ate to the geological structure, the courses of the streams and of

Jlie mountains being in the main parallel with the strata.

^hrough the center is a broad belt of slates, and on each side of

[stone, mostly in a highly metamorphic con-

. in turn, hare masses of slate outside of them, of
which but small corners fall on the estate.

Suborc"
> to these belts of slate and sandstone are mas

and beds of limestone. Tl;ie extreme sc mh.

ite is occupied by granite, wis ich cuts acrestfa
nds, on either side, beyond ite

Sit is of the most interest to the public, f,

part of the gold-bearing quai

strike of the strata is not u niform. Aloi

the direction is N.54°\V. ft>r over seven

ige of 26°. This portion extends from the
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strata again change the direction of their strike 26°, and then

continue in the direction of N. 54° W.
The 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.

The quartz veins are very numerous, and generally have the

same direction as the strike of the slates, or very near it.

Those occurring in the granite are commonly parallel with

those in the slates, but some are at right angles to them. Par-

allel with these cross-veins in the granite are dikes of trap gen-

erally of small size.

Some of the quartz-veins are noted for their size, a

deed the most remarkable known in the State. In the Pine

Tree and Josephine mines, near the north end of the estate, the

average breadth of the quartz is fully twelve feet, and in places

it expands to forty feet, all of solid vein-stone. As v.

of the other quartz-veins of the region the gold is very i

distributed through the vein, and only portions pay for working.

This is the great reason why their yield of the precious meta^

and the profit of its extraction, have been so very vai

uncertain. The processes of extraction, however, have not

always been the best, or the most economical.

The Princeton mine, six miles southeast of the n

named, is the most extensive, and has yielded the most gold.

The works extend to over 500 feet in depth, and over

in length, and the yield is stated to have been about $2,000,00".

But we cannot enter into further details. ,

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 found

within a few feet of the vein.

A line of very heavy outcrops of quartz commences at the

Pine Tree and Josephine mines and extends northwest nearly

70 miles to Jackson, in Amador county. Many persons have

supposed this to be one vein. If it cannot be proved that these

are continuous, and in fact one great lode, it is certaii:

many enormous masses of quartz are on' nearly a straight line

, for the distance named, and :'. lartz-mines

and heaviest placer diggings of Mariposa, Tuolumne, Calaveras

and Amador counties are on or near this line. . ,

In Mariposa county there are scarcely any of those
volcanic accumulations that so modify the mining features to

the northwest. Hence, there are few or no "deep diggings" or

great hydraulic washings; the placers are more shallow, and, as

a consequence, sooner exhausted.
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In passing northwest the next county entered is Tuolumne,
la this the volcanic rocks become more abundant; and they
continue to play a more important part the farther we proceed
"i this direction along the western slope, until, in Butte, Plumas,
Shasta and Siskyiou counties, the immense quantities of these
materials that have been ejected from the very numerous craters
aud vents have covered up most of the auriferous deposits.

Tuolumne, like Mariposa county, lies partly in a high moun-
n on its eastern side, and sinks into the mining belt on

its western. The latter part is about twenty -five miles wide, and
contains nearly al! the inhabitants and wealth of the county,
wer the auriferous deposits there are some extensive volcanic
deposits which determine the ch ing. Here
we find more hydraulic workings and deep diggings. In these
have been found the remains of more large animals, the ele-

phant, mastodon, etc., than anywhere else in California. The
auriferous rocks proper need not be noticed more in detail than
to state that they are of the same kinds found in Mariposa
county

; that there is the usual variety, both as regards age and
juetarnorphism

; that the truly metamorphic rocks are often cut

°y trap orgra kite; and thai "there is a much greater develop-

ment of crystalline limestones, and these generally occur near
the eastern edge of the metamorphic belt. No recognizable fos-

sils have been found in these limestones ; but their position indi-

cates that ?'
»1 have been pronounced Carbon-

iferous by Mr. Meek, who has examined the fossils found in

other localities on the same line. The gold extends into the

io strata. 1

.

In this county the system of mining known as "Table Mount-

s'' is seen in the greatest perfection perhaps in the

State
; and, as it has been seldom described, we will notice it

wore at length than the other systems.
The vol*. thus part of the State, have issued

almost entii ing east of the true mining belt,

and generally comparatively near the crest of the Sierra, and
they have flowed down the western slope in immense quantities.

Sometimes this has been in the form of liquid lava, which has

descended by the old river courses, more or less filling the old

Valleys, and''harden!! "• At others, it has

like strata, and thus hardened,
•' covering the auriferous pravek In this way it over-

, , „ ,-th. In others, it h»< been rj.vtrd

in the form of ashes, whi.-h luive
!

- n arnn j< '1 into strata by
water or other means, and afterward solidified to various degrees

1 Here it should he understood that I use the term metamorphic^ <mlj for rocks
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of hardness. In still others, the finer ashy materials have be-

come suspended in fresh water which formed large lakes along

the flanks of the chain, and thus deposil

strata, of various colors and hardness, and often rich in fresh-

water infusoria.

often applied to certain forms of these

ed. ' To n

consolidated volcanic materials, commonly to the breccia, <

coarser materials; but the term is used loose'

applied to true auriferous gravels now hardene

tions 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, thesa

basaltic streams are left as tables, cap} ing ridges between the

present water-courses, and imparting a most peculiar aspect to

the scenery. The basaltic 1 ia,~s is often I < uialed on eitli. r m<1«'

by steep slopes, sometimes walls of rock nearly vertical; and

its top is a very gentle slope descending to the west, remark-

ably regular as a whole,—a dry, rock}-, barren table of dark

-porting a scanty growth of shrubs and stunted trees,

oontr&st with' the hills of slate that have a more

rounded outline, and are covered with more soil, and support a

more vigorous growth of vegetation, and which slope away

from the base of these walls into the deeper canons or valleys

on either side.

The denudation that has taken place since the period of

eruption has been extraordinary. The Stanislaus river has

cut through the main table-mountain of this county, in one

place, and now runs about 2000 feet beneath it, in a narrow

valley or mere gorge. And in other parts of the State evi-

dence is cited of eve n

Yuba, on the north side of Pilot Peak, the slates have been cut

3000 feet below the base of the lava which forms the summit of

h lava is here about

650 feet thick Install
:
, \ in proof

of the stupendous amount of denudation.
Of course this lava now covers the auriferous gravels that

were superficial before its flow,—the "flats," "bars," "gulches
and "bottoms," that form the rich placer-grounds of those early

ages. Here it has been safely kept from harm and locked
from sight. But it was not secure enough to escape the knowl-
edge of modem "prospectors," who have found it out, and
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drive a profitable business in mining these old river-beds and
flats.

Where the lava has flowed in a valley that is comparatively
narrow, the Table-mountain is now narrow, and the old river
bed, with its gravel and gold, is somewhere beneath it, but
lower than the junction of the basalt with the slates on either
side. Accordingly, a drift (or tunnel as it is universally called
in these mines) is run beneath this basalt, through the slates
which once formed the sides of the valley. This portion of the
slates is called the "Kim-rock." The old river-bed is found, its

gravels laden with the precious metal is carried out through the
tunnel by means of cars, and the gold separated by the usual
processes. Sometimes immense quantities of these gravels exist.

The entire thickness of these old dotrital beds, in one place, is

at least 200 feet. But all is not "pay-dirt" or " pay-gravel."

But other strange things are found besides gold. The old
valley has come down to our times more perfectly preserved

thanHerculaneuni and Pompeii, which, long after, were covered
lr

' a similar manner. There are the old arrangements into fine

and coarse materials, made by the current and old waterfalls

and cascades, with the rich " pay -gravel " in the pools at their

base, so long dry; there are beds of fine clay that were formed
by eddies in quiet pools, preserving between their thin laminas
the leaves of the trees that clothed the old hills where now the

valleys are 3000 or 4000 feet below the surface they then had;
and there are bits of wood, and even entire trunks of trees, some-

itied ; and the teeth and bones of animals that fed in

those old forests;—in short, such things as would be found by a

modern river, except that the remains of the animals and plants

belong to extinct and not living species. These organic remains
have not yet been investigated. Dr. Newberry, who has hastily

examined some of the leaves, refers them to the later Pliocene

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-

ously in ma Those beneath the volcanic

deposits appear to be late Pliocene, while those found in the

other auriferous detritus are Post-pliocene. The remains of the

elephant and mastodon have thus far not been found beneath
the volcanic beds ; at least there is no authenticated instance of
it. It seems that the great volcanic disturbance that closed the

Tertiary period in the State exterminated the Tertiary higher

ml then came those later ones: the elephant, bison,

tapir, horse (two species), mastodon, &c, the last of which appar-

ently became extinct after the advent of man. In this county,

stone mortars and mastodon bones have been found together in
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most interesting

flrhich

„ villi

. Farther north, where the lava has flowed over extensive flats

and elopes in sheets rather than in streams, the gravel is often

worked beneath the beds. For reasons obvious to the reader,

the presence of a "rim-rock" of slates beneath the lava is con-

sidered desirable by the miner, indicating, as it does, that he

is at work in an old valley; but there are many cases, especially

in Sierra county, where" "table-mountain mining" has been

profitable although such "rim-rock" was not found,—where the

lava sheets had spread over more extensive fiats, one edge of

which is now denuded, the other not yet being found even in

With regard to the next county north of Tuolumne, namely,

Calaveras, we will only notice the copper mines lately so famous

and so productive. 1 oa are located on two

parallel belts five or six miles apart, one of which lies along the

base of the Bear Mountain Eange ; the other follows a broken

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

mines have been far less productive.

The deposits of copper ore in this region, as in nearly all

others in California, do not appear to be included in regular

fissure veins, but rather form independent masses lying in the

direction of the strike of the enclosing rocks, and dipp

them. But, though not exhibiting all the characters of true

veins, some of these deposits are of enormous dimensions and

of remarkable purity and richness. The first important discov-

eries were made in July, 1861, and the first house of the now
thriving town of Copperopolis was built the following Sep-

At present the two principal mines at Copperopolis are the

"Union" and "Keystone," both of which are opened on an ex-

tensive scale, and have sent large quantities of ore to market.

In the Union mine is one of the largest deposits of ore ever

struck in any part of the world. The shipments have been on
,sc scale and the ore is of great richness. At the 200-

foot level the lode is 21 feet wide, at the 250-foot 31 feet, and
composed of Nos. 1 and 2 ores. At the latest accounts the low-
est levels had reached a depth of over 400 feet and the mine
continued still to be rich.

The ore is copper pyrites, more or less mixed with iron
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
Del 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

We have not yet complete returns 'for 1865. The news-
papers state that the Union mine shipped an average of 1000
tons per month, and the other mines of the vicinity 350 per
month. These figures would give over 16,000 tons from this

locality. Furnaces have been erected the past year at some of
the mines to reduce or concentrate the purer ores, but we have
no reliable data relating to their success.

In this article we cannot notice more at length the mining
matters of the western slope, although they are treated of in

considerable detail in the volume before us. We will merely
glance at some of the more interesting geological features.

As we pass north, the physical aspect of the Sierra changes
with the geological structure. The crest of the chain becomes
lower, the passes lower, the granitic core of the chain narrower,
the belt of metamorphic rocks on the western slope correspond-

ingly wider, and the superimposed volcanic grows more abund-
ant, it covering a greater area and being of greater thickness.

North of the Truckee Pass the culminating peaks are all vol-

canic
; south of that point they are of granite or metamorphic

' slates.

With the increase in the breadth of the region of metamorphic
schists there is a corresponding increase in the breadth of the

mining region, until it is 60 or more miles wide; but large

areas are covered up by the volcanic. In these larger areas of

slates, it frequently happens that considerable portions have es-

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 Keports un-

der consideration. The announcement, therefore, of their later

age has created unusual interest among geologists. We will,

therefore, notice with some detail the paleontological evi-

dence. The earliest labors of the Survey led to surmises that

the rocks really belonged to later formations; but we will here

notice only the proofs that subsequently confirmed these sur-
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begin at the north, since in that direction the first fossils were

At Bass' Ranch, near Pitt river, (about lat. 40° 45' N.), there

is a large development of the limestone formation of tb<

It is highly altered and form? several hills of considerable alti-

tude. Dr.' Trade firsl 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 s:in.-t:n'i< »i \ conehiMon. Placer mines occur in

the region but not in the immediate vicinity, and the relation of

these limestones to the true aurii rous rocks, and i> i

the Sierras, could not there be made out, nor indeed whether the

limestones were identical in age or not with those of the true

mining belt farther south.

In 1862 the party visited this locality and collected a large

amount of material, which was immediately submitted to Mr.

Meek for a critical examination, and he referred the species to

the Carboniferous. Dr. Trask generously placed his

fossils in the hands of the Survey to give greater completeness

to the collections.

The descriptions of such of the species that could b

torily determined were published m the first volume of the

Paleontological Report, (plates 1 and 2). These species number-

ed fourteen, of which onlv four or five were referred to species

before known. A number of others were too
_

h

preserved to be satisfi i. Later in the same

year, fossils were found at Pence's Ranch, 80 miles s<

the last locality, in the limestones that are enclosed in the true

auriferous slates. These, though imperfect, were-

identical with those of Bass Ranch. Other fossils, al

feet, but apparently of the same ase, have since been found

near Genesee Valley, in a similar rock. All these limestones

are of the same litholuidcal character, real there
doubt that all the patches are of the Carboniferous ag
in nearly a direct line from north of the Klamath river to the

of over 500 miles. This line »
almost precisely para!! 1 with the assu ,ed ; s <

V nether or not fel e

lie to the east of this line are ,•,-,> all < arboiiiferous, is not

proved, but we are led to infer that thev are so from I

acter, from the fossils found near Genesee Valley, and from their

strati<*raphical position.

In the same year, Triassic fossils were found in several places

east of the Sierra N
, torritory f Nevada.

They were found by Prof. Whitney, near Dayton, and by
Messrs. Gorham, Blake and R. Homfray in several localities m
the Humboldt mining region.
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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

'

-' were all in phuv. The Triage were found at
Ciifwrd s Ibineh in calcareous slates, and some of the species are
identical with those from the Humboldt mining region. These
have been described by Mr. Gabb and are figured in the Pale-

Report on plat a 3, 4, 5, and 6. About four miles
west of this, north of the valley, were found more than a dozen

slates and sandstones. They were described
oy Mr. Meek and figured in the same volume on plates 7 and 8.
These were not only the first Juras-ie h < en :-, but also the first

fossils of anv kind (bund in situ in the 'true auriferous slates of
the State. The same ; , ar Mr. Gorliam Blake obtained a fossil

pear Spar;; eared to be
identical with a Humboldt sj , <, <. an 1 a sii tilar fossil from the
S'UJn' plaee, an imprnbot ea>f. had been in die possession of Dr.
Trask for some time previous. These were found in the rich
mining region of that : was in place. The
same autumn Mr. Gabb succeed. lame region
a»d i„ //,„.,,

i u , , rbct remains oi C. phabmo Is which cannot be

-bed from the Belemnites found later on the Mariposa
•Estate.

During this same year several new localities of Triassic fossils

were found east, of' the Sierm Nevada. One single specimen
was tbimd bv Dr. Horn east of Owen's Lake, some 200 or 300
miles south of the IIm I Mr. R©*noond found
Others in Sonora, M« xico, at San Marcial.

The next winter, dan. 1864, Mr. Kin- (bund the fossils on the

Mariposa Estate \h\- b s| 'ken of, and this was followed the

same year by further discoveries by him and bv oth

Those in the possession of the Survey are described and figured

V Mr. Meek in an :.;>o ndix to the volume b 'fore us.

The next year, lo65, Mr. Eernond, having returned from
Mexico. ; . the Sarvey and made a more
critical < in detaiL

'

ll\< labors were re-

warded bv the discovery of many new localities oi fossils

extending bom Marip *i" to the Stanislaus liver, some of the

i- identical with those of Mariposa and others new.

These discoveries were noticed in the last number of this

Journal, but no detailed d-vriptimi has vet been published.

The occu !i">re than

250 miles alonj the western (Sank of the Sierras, and in so

many localities, 'leave no doubt in regard to the true age of the

auriib/ ,ns slates of California. We omit here tn mv minor de-

tails, and I

the same

conclusion. We can, however, more strongly affirm the state-
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ments of Prof. Whitney made in the preface to the volume on

Paleontology, and in this Journal nearly two years ago, that

"we have not a particle of evidence to sustain the theory which

has so often been brought forward that all, or even a portion, of

the auriferous rocks are older than the Carboniferous,—not a

trace of any Silurian or Devonian fossil ever having been dis-

covered in California, or indeed anywhere to the west of the

116th meridian."

We showed in our previous article that, on the other hand,

gold occurs in the Coast Ranges in very numerous localities,

sometimes in workable quantities, in rocks as new as the Meta-

morphic Cretaceous.

The fact seems proved, also, that the silver mines on the

eastern side of the Sierras are at least in part in rocks of Jurassic

age ; and the evidence is very strong that all the principal gold

and silver mines of the Pacific states—now known to extend

eastward more than 250 miles from the western base of the

Sierra Nevada, and north and south from British Columbia to

Mexico—are of this series. We may look to the facts demon-

strated by the labors of this Survey for a key to solve the

intricate problems of Mexican geology also, which up to this

time have baffled so many geologists.

In the extreme northern counties the auriferous rocks do not

differ in their lithological characters from those of the true

Sierras, but no fossils have thus -far been found in them north

of lat. 41°, within the state. The series, however, widens to

the westward, until north of the Klamath river it extends quite

to the coast of the Pacific.

In the tier of counties lying north of the head of the great

valley, there are numerous placer mines, extending to the very

sea shore, and quartz veins have been worked to a limited ex-

tent. This region is very rough, the topography complicated,

and, owing to the absence of surveys, but little is known more

than its general features. Peaks rise to 8000 feet in each of

these counties ; the higher points west of the Sacramento river

are granite, so far as is known, and those on the east are vol-

canic. There are frequent intrusions of granite or similar rocks

-on named, west of the Sacramento, apparently not

only forming the core and culminating points of the higher
ridges, but occurring frequently in other masses. The placer

diggings are scattered over a large area, and in the aggregate
they have afforded a large amount of gold.
The most of the northeastern part of the state is covered by

lava. One patch, continuous or nearly so covers an area of not
less than 10,000 square miles within the state, and extends be-

yond the borders in the little known regions adjacent on the
north and east. Cretaceous strata pass beneath this lava on
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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 volcanic
products.

These two prominent peaks are the grandest objects of north-
ern California. Both were ascended and measured barometri-
cally by members of the survey, the former in 1862, the latter
ml863.

Mt. Shasta is a very regular cone, rising to an altitude of
14,442 feet from a base of 2800 to 4000 feet on its different
sides. Its profile is very symmetrical, its sides steep, and its

summit sharp. Kising 8000 feet above any near surrounding
object, its base clothed in forests of the magnificent Conifers
for which the Pacific coast is famous, its upper 6000 feet white
with perpetual snow, its regular outlines cut with wonderful

59 against the intensely blue and clear sky of that de-

forms a feature in the landscape of wonder-
ful beauty and grandeur. Its ascent is neither dangerous nor
difficult considering the great height. "Wind, will and muscle
are the only requisites. The view from the summit is extensive
and sublime, but is surpassed by that from its inferior neighbor,

Lassen's peak. The remains of an old crater exist near its sum-
out, and emenations of steam, hot water, sulphur, and gases are
now its only symptoms of activity.

Lassen's peak lies about eighty miles southeast of this, on the
line of the crest of the Sierras, and is 10,577 feet above the sea.

Here there is a better defined crater, and about it a greater va-
riety of volcanic products. The view is also much more exten-
sive, embracing, between the extreme limits of vision, the enor-

mous area of 50,000 square miles, or a distance of 380 miles
from north to south, and 260 miles from east to west. The
eak is less regular in outline, and it rises from a much higher
ase than Mt. Shasta. On its broad flanks are a large number

of smaller cones, many with craters in their tops, some of which
are of remarkable regularity. On the southeast side of this

peak, at an elevation of 5000 or 6000 feet, are a number of

very copious hot springs, where most interesting chemical phe-

nomena are taking place. The basaltic lava is being decom-
posed on an enormous scale, the siliceous portions partially dis-

solved, and some phases of metamorphism can be well studied.

In fact, hot or warm springs are very numerous in the state,

along its entire length, too numerous for even an enumeration

The immense mass of the higher Sierras, lying between the

latitudes of 35° and 39°, was left unnoticed in our consideration

p-ak
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of the western slope of the chain. Here is found the greatest

magnitude of mass, the ii t peaks, the deepest canons, the

ml the sublimest scenery of the state. The
Chain was crossed by the party at eleven places between these

par till is, and a large number of peaks ascended,—a most labo-

rious work, as can be believed when we consider the rough

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

The culminating point is near lat. 36° 81

t peak (named Mt. Whitney in honor of the director-

i-chief of the survey, by the party who explored this region)

is about 15,000 feet.

Near this, within a radius of 25 or 30 miles, nearly a score oi

peaks rise to 14,000 feet or higher. These peaks are all of

granite, which rock hw the entire width of the

chain (nearly or quite 80 miles wide). Canons from 3000 to

6000 feet deep abound; and everywhere above 4000 feet, but

especially from 6000 up to ll.uoo [. •,.<!. : [V <- traces <•:

ciers on a most stupendous seal.-, the glaciers thorns.'!

disappeared. Large areas of rocks are polished, and immense

i 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 smal above these

limits are the desolated slopes of snow and granite. Here and

there a grassy fiat is found in some valley; but the green pas-

tmvs that form such an element in the alpine scenery of Europe
are entirely absent. Hundreds of little lakes and ponds nestle

in the valleys or occupy the beds of old glaci. rs. as clear an-1 as

blue as the sky they reflect. Some were seen frozen over in

p, 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 by day and entirely so, except at rate intervals at

night, the deep blackness from which the stars and moon shine
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with a peculiarly white silvery luster, the air fragrant with the
Wprof firs and balsam, warm ,

cold at night, the wildness of the region bo
man, the peculiar forms of vegetable and animal life,—all con-
spire to produce an effect on the mind of the explorer that can-
not be imagined by others, even by one familiar with the grand-
est scenery of the Alps.
The high peaks a hundred miles farther north, near Lake

Mono, arc of entirelv different aspect. Mt. Dana rises to an
altitude of 13,227 feet, and has a more rounded outline. This
as well as its neighbor, Castle Peak, which is about 13,000 feet,

consists of metamorphic slates. These slates belong reallv to
the eastern slope, but here form the crest : and a

' ttlo farther
south they become enclosed in the granite and finally end with-

Mt. Dana will doubtless soon become the resort of tourists,

heing.very accessible from the Mono Trail, which runs along
-1, so, and lying directh back of Yosemite valley,

"irf rare indeed that so much sublim< se, , r\ can be found
v;n iin so si) »rt a distance as within the forty rniles from Yose-

' to this peak. The ascent is easy, and the view ex-
tensive, embracing the whole western slope on that side, and

: to the coast ranges, which in places are 200 miles
^tant; and in the opposite direction r« mm far over the

the many mountain chains that rise from them.
The eastern slope is everywhere very precipitous alone tin's

Part of the chain. From both Mt. Whitney and Mt. Dana, the

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

r 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
tne chain. It has been so often described that we omit any par-

ticular notice here. Similar valleys or canons occur on the

other rivers south, in the same belt of granite, having the same
general features, which are most probably of the same origin.

Some are even deeper than Yosemite, but no other one possesses

so much to interest the tourist, or is nearly as accessible. Those
on the Kings and Kern rivers are especially deep and grand,

but they lack some of the most striking features of the Yose-
mite, especially the immensely high waterfalls.

For further particulars respecting this intensely interesting

region we must refer to the Keport, which treats of it at consid-

erable length.

Everywhere to the east of the S
the country as a whole is a desert. Limited valleys are fertile,



368 Whitney's Geology of California.

wheTe 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

North of lat. 35°, 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

Eocky 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

30,000 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 and

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

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 occupied by salt lakes of limited size were at a late

period covered by lakes or inland seas that have gradually

wasted away as the climate has grown more and more dry.

These had their development perhaps at the time when those

stupendous glaciers existed in the higher mountains, whose

traces are now so very abundant, especially in the high Sierra

Nevada. A great number of most interesting questions arise

*.th this region, some of which must long remain

stupendous glaciers existed
are now so very abur
a. A great number <

nection with this region, OUiJ

ffered ; for others we have perhaps the data for their

lution.
r

-W. H. B.

The volume which has been here reviewed, and which, as 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

I conclusions; and he proposes to follow this

with one or two on the Economical Geology, Mining and Metal-

lurgy, m which department a large amount of material has been
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collected, and also by one on Physical Geography. In addition,
the plan of the Survey, as we learn from the i

'

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 Zoologv by Dr. Cooper,
Mr. T. Gill, etc. ; and one of Maps, Sections, etc.

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

Up 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
been appropriated for publishing the results.

That this sum has been most economically used, the volumes
bear ample testimony. This is less than $16,000 per year for

;. salaries, and all expenses whatsoever, except those of

g. 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-

hospitable regions; e msidei ible areas have been examined in

some detail : 'the nnin I'e.iture 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 Kocky 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. Bood, 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 oth rs a ilar in

oatore, 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 sp.vtrum are formed by a

mixture of these three in certain proportions. Helm:

however, shown that the mixture of the blue and yellow of the

spectrum produces not green, but white light. Similarly it is

Am. Jocr. Sci.-Second Series, Vol. XLI, No. 123.-Mat. 1866.
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now known that if a circular disc be painted with alternate blue

and yellow sectors, and then be caused to rotate rapidly, the

resultant tint will be gray, or reddish gray, but not green.

Helmholtz has accounted for the production of a green color

when blue and yellow pigments are mixed, in a manner like the

following : Light reflected from a painted surface is of a two-

fold kind : 1st, That which comes directly from the sur&ces of

the little atoms of colored ppwder ; this will, in ordinary day-

light, be white, and small in amount. 2nd, That li :

penetrates through two or more atoms of the pigment, and is

then reflected ; this is always colored, and colored merely be-

cause in its passage through the atom-, certain rays have been

absorbed. For example, the white light which penetrates

through an atom of ultramarine, in this operation becomes de-

prived mainly of the red, orange, and yellow rays; the green,

blue and violet rays being left comparatively unweakened.

The particles of chrome-yellow, on the other hand, in the same

process absorb the blue and violet rays, reflecting back the red,

orange and green rays. Hence it will be seen that by the joint

action of the ultramarine and chrome-yellow, all the rays ot

the spectrum are absorbed except the green; therefore green

light alone is reflected back to the eye.

This theory I have lately tested with the aid of the spectro-

scope. Three strips of white paper, each TVth of an inch m
breadth, were painted respectively with chrome-yellow, artificial-

uitra marine, and a mixture of these two pigments in such pro-

portion as to produce a green. The strips were placed together

before the slit of a spectroscope, illuminated by light from a

white cloud, and their spectra compared with a norma!
from a strip of white paper. It was found that if the intensity

of the tints of the normal spectrum be represented by the rect-

angle BX, the spectra from the yellow, green, and blue papers,

will be approximately represented by the areas contained in the

curves y, g and B. Mere inspection shows that the spectrum
from the green paper is made up of those rays which are com-
mon to both of the other spectra, its maximum being between
the fixed lines E and b. Inspection also of the curves°given b^
the chrome-yellow and ultramarine, show that both are rather
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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 disc was made to
rotate before the slit of the spectroscope: prismatic analysis

bat 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
! ]' t.,-';nii

; there was, however, a rather dark space between the
' and F. This may account for the 1. :t that the re-

ed eye appeared slightly reddish,
instead o( pure grey.

It will be seen, then, that the results of spectral analysis ac
count for this singular phenomenon in all its details.

It would be equally easy to account for the fact, that much
lliant 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

The mean daily temperatures throughout the year at any
given place mav be represented by ordinates to the curve whose
equation is

y=A +A, sin (s+EJ+Aj, sin (2*+Ea)+A 3 sin (3x4-E
3
)+<fcc.

the length of the year being 360° measured on the axis of x.

^>ie values of the first twelve constants may be found approxi-

mately from the observed monthly means. But when these

m.'ans are made use of as if the calendar months were all equal
in lenirth, an error will be introduced into the equation.

1 i in nut of this ro has 1 i c isid.-, , md-rrat llu
IV..|; .!, 1). Kvoivtt, of Kiie/s O>!!ogo. Xovn Seotia, „, an article

> i
. , ,, ,

, ' m t' ..b.u. d iorJ m n l-«i;J.
,
Supp.Mm<

,nths in length, it rousl tl n fore be the

months Jan .
i found that lor Hdinburg a dif-
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ference of seven days in the length of February causes only a

difference of -03 in the mean annual temperature A , and 18' or

about one-third of a day in the " date " E, ; while the difference

between giving February 29, and 31 days, does not affect either

the mean temperature or the "amplitude" A,, to two places of

decimal*, and only affects "date" by about T\ of a day. This

tted .hi error small enough to be disregarded. Bat

the fact is that the unequal length of ihe months affects not only

February but all th - other mouths, and occasions an error seve-

ral times greater than this, as will appear hereafter.

The length of the year being taken at 365^ days, one twelfth

part of it will be 30 T
7
F days, which for convenienc >'a sake 1 *m

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 i ie known.
Reckoning from the beginning of January, and allowing 28£

days to the calendar month of February, we shall find that

The 2nd mean month begins T% days before February begins.

" 10th " " » -{-£ « " October
" -11th " " "

J
" " November

" 12 th " « « ^ " " December

If we have the daily mean temperatures at a given place tab-

ulated for every day in the y t ar as m the table" lor <

given by Prof. Loom is in bus remarks appended to Prof. Ever-

:, it will be easy to find the means for the mean months.

For instance, in the month of April the sum of all the daily

means at Greenwich iij 1387-1. From this must be subtracted

43-6 which is the daih mean for April 1st, and 276 which is

one-six! nth ol the moan (br April 2nd: then there must be

added 50'0 the mean f! ,, hkb is one-half the

mean for May 2nd. This gives 1415-99 as the sum of all the

daily means lor th, fourth mean month, and dividing by 30TV
we get 46o2 for its mean temperature.
The mean temperatures for the calendar months at Greenwich

are, from 43 years observations

8659 46-24 6 1-V7 49'94
38-55 5288 6105 43'25
41-33 5895 56-48 39'33
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and the mean of them all, or the annual mean, is 48863. In the
manner just explained I have found that the means for mean
months are

36-58 46-52 ' 61-80 49-84
38-62 53-12 6n-99 43-20
41-47 59-13 56-39 3928

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
be equal to the annual mean unless the months are all of equal
length.

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

A,, A
2 , A 3 , &c., by the ratios

~-j, —-—
-3, &c, respectively, and substituting x— 15°

instead of x, so as to place the origin of coordinates at the be-
ginning of January. Finally, I have transformed the equation
from

i

y=A +A
1
sin(x-fE

1 )+ A 2 sin(2z+E2)4-A 3
sin(3.r+E 3)+ <fec,

into the form

y=A ±:A 1
•in(*-«

1)±A, s ;n 2(*-ea)±A a
sin 8(*-*,)± &c.

^his is readily done, because when E„ is greater than 180° we
shall have *

*

sin(H*+E,,)^in4*-4(360°-En)],

and when E„ is less than 180° we shall have

The advantage of this transformation is that the equation will

show the " date of phase " at a glance, the arc 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 arc en

expresses the time between the beginning of the year and the first

zero-point of the term A„sin n(x—en). Furthermore, the posi-

tive or negative sign pivtixed to any term will -how 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

The means for the calendar months give the following as the

final equation of daily temperatures at Greenwich.

3/=48-86

+ 1 2-59 sin(x- 11 2° 38')—85 sin 2(x- 76° l')-r-^sin3(x- 23° 40')

+•28 sin 4(x-40° 42') - -26 sia 5(*- 0° S9')-'23 sin 6*.
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But the means for mean months make the equation stand thus

:

y=48-91

+ 12-60sin(ar^in°51')--80sin2( ir-'7.5 30')4--16 6in3(ar-23 280

+-28sin4(a;-40o 33')4--25.sin5(a;-35o 37')--24sin 6x.

It will be seen that these two equations differ somewhat in al-

most every term, but the most important difference is in the arc

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(a;— e,) becomes zero is estimated differently in the

two equations. In the 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 arc 1L2°38'~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

In the second equation the arce, will represent a period of

time to be found by the proportion

360°: 111*51'= S65£ clays : 113-48 days.

But the months January, February and March occupy 31+28^
+31= 90^ days ; so that the time from the beginning of April

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 in

spring ; but if we take the autumnal one instead, then according

to the method of calendar months the arc between the I

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-

30° : 22° 38' = 31 days : 23-39 days.

On the other hand, by the method of mean months the time

from the autumnal date till the end of the year will be found
by subtracting 11348 days from £ of 3651 days, which gives

' ]

'

;|t -"' h.st Hirer; months of tin; vear contain

31+30+ 31-1.2 days; so that th, time from the beginning of

October to 1 22*86 days. The au-

tumnal "date of phase" then really occurs a little more than
half a day earlier than the method of calcic L r m mths woul 1

make it appear.

To determine whether such results are owing to any peculiar-
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lty in the climate of Greenwich, I have computed the equa-
tions for three other places whose el m it. s are w idely different,

taking from the Army Meteorological Register the monthly
means derived from oi 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 ac-
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 months 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

If we take the middle ordinate of the middle month as the
axis of Y, and let n

t
n n n

3
represent the number of days in

each month respectively, their mean temperatures will be

kf* ^-|B(» 1+»a)+^q4n»+6» 1
n,+3»

J

m
2=— rydx=zk-\ Cn/,

*».

These three equations enable us to determine the three constants
A, B, C, as follows:

P, (",+».)(",+2",)('» a -'»,)+(''»+'t.)(»»+2'».)K-'0
(»,+»,)(»2+».)K+»a+».) ~ ' »

^(n a+n a
)m

l
+(»» l+Ba )m a

-(»
l
+2 Wa+n,)ga \

K+«2)K+» 3)K+ » 2+" 3 ) r
Now let x

x
represent the time, in days, from the middle point

of the middle month to that of the corresponding mean month,
and let c represent the number of days in the mean month

;

then its mean temperature will be

G=s(f-!
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Substituting in this expression for M
3
the values of A, B, C,

already found, and reducing, and putting h for the time in days

from tlje beginning of the middle calendar month to the begin-

ning of the mean month, h 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 2 :

x-h+±{c-na),

H=(« 2-r-c)K-c)-12*2,
II+4^(n

2
+2n

3 )

H- 4s,(na+2n t )

4(»,+»8K«.+»a+»a
)'

M2=m 2 -\-(K+L)m 2
-Km, -Lm 3

.

Now taking those values for n„ w„, n„ and fc, which are appro-

priate for each of the twelve months in succession, allowing

28J days to February, and giving c its value of 30TV days, we

shall find that

M
t
=m

1
-4--0036 m

t
> +-0029 m l9 --00G5 m 2

M 2 i=m 2
--0123 m - -0028 w," +0151 m 3

M 3 =i», -f-0027 m 3
--0237 m 2 -j-0210 m4

M 4 =m4 — -0041 m 4 — -0190 m 3 -f-'
0231 m s

M 5 r=m
5 +-0015 m

5
_-0207m 4 -f'0192 m s

M 6 =m 6 --0038m 6
--0171 w 5

+--0209 m 7

M 7 =m 7 -f-0025 m 7 ~-0190m 6 +-0165 m B

M 8 r=m 8 -4--0024 m
8

--0098 m- +-0074 m 9
M 9 =m 9 —-00267719 --0064m 8

-j-0090 m 10
M lo=m lo+ -0029 m 10

—-0081 m 9 -j-*0052 mnMn=m i
i—0O25 m lt — 0044 m, -f-0069 m 12M 12=»i 12-j--0032 m 12

—-0062 m^-j-0030 m 1

These twelve equations make it easy to compute the mean tem-

perature, Mn, of any one of the twelve mean months when the

mean temperatures, m._„ m n , mn+x , of the three near
dar months are known. And it may be remarked that this

method of reduction is applicable not only to temperatures, but

to observations of rain-fall, or any other phenomena where
monthly means are employed. As a test of its accuracy I have
used it for computing the equation of the curve for Greenwich,
and compared the result with that obtained by the help of the

table of daily means. It gives the means for mean months thus

:
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Taking as a standard 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
give for the equation of the curve

y=48-9l
+12-60 sin (z-lll° 52')- -81 sin 2(x-'75 35')+-16 sin 3(x-24° 3')

+•28 sin 4(«- 40° 47')-'26 sin 5{x- 0° 50') —23 sin Gx,

and this result will be found to agree substantially with that
previously deduced from the true means for mean months, ex-
cept that e, is larger by 0° 1'; there are also some variations in
the succeeding terms of the equation, but they are of little con-
sequence because the coefficients are small.

I have computed the mean temperatures for mean months at

New York, St. Paul, and Charleston by the £

duction. The observed
York are

30-18 48-65 74-83 54-56

30-44 59-30 73-16 43-32

38-28 6830 65-78 33-52

and the approximate means for mean months are found to be

30-19 49-09 74-93 54-41

30-56 59-69 7309 43-20

38-68 68*59 6563 33-45

The resulting equation of daily temperatures is for calendar

months

y=51-69
+22-75 sin (z-113°28')+-53 sin 2(x- 3° 37') --43 sin3(s-5°)

and for mean months

y=51-79
52')--45sin3(.r-4°l7')

' 35')-*18 sin 5(^-33° 37')+-41 sin 6x,

showing an increase of 40 in the annual mean A and showing
a decrease of 0° 46' in the arc e, ;

this difference of arc being

almost exactly the same for New York as it is for Greenwich.

Again, the means for calendar months at St. Paul are

17-57 58-97 70-05

31-41 68-46 58-86

Am. Jour. Sci.—Second Series, Vol. XLI, No. 1
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and for mean months they are

17-79 59-41 69-93 31-50

32-05 68-73 58-68 16-79

The equation of the curve is found from calendar months tow
2/=44-54
4-29-86 sin (x- 105° 27')+ l-82 sin 2(ar— 55° 28')+'91 sin 3(z-45° 23')

+ -88 sin 4(x- 0° 24')- '74 sin 5(*-28° 58')+'21 sin 6x,

and from mean months it is

y=44-66
+29-86sin(x-104°4l')+l-93sin2(*-55°26')+-96sin3(.r-45

<'

— -84sin4(.r- 44° 54')- '77 sin 5(x-28° 40')+'22 sin 6.r.

Thus the corrected curve increases the annual mean A by •12

and diminishes the arc e, by 0° 46'.

The Charleston observations give the following means for

calendar months

:

50-36 65-44 81-72 67-88

52-41 73-42 80-94 59-56

5868 79-01 76-89 52-51

and reduced to mean months they are

50-35 65-75 81-76 67'76

52-51 73-69 8090 59-47

58-97 79-16 76-78 52-46

The equation of the curve is for calendar months

+ 16-07 sin (z~109° 21') 4-86 sin 2(ar-34° 24')--15 sin 3(z-55
c
')

-1- -29 sin 4(x- 44° 10')+-09 sin o(x- 7° l')+*32 sin 6*,

and for mean months it is

3/=66-63

+ 16-07 sin (x- 108° 35')+-88 sin 2(^-35° 41')--13 sin 3(*-54'>6
r

)

+ •31sin4(a;- 44»l7')+-09sin5(x- 5° 22')+-33 sin

Here the annual mean A is increased by -06, and the arc e, di-

minished by 0° 46'.

The diminution of e, is therefore almost exactly the same at

h, New York, St. Paul, and Charleston. The coeffi-

cient A , is nowhere sensibly altered by changing from calendar

to mean months. It will be found that the increase in the an-

nual mean, A , bears a nearly constant ratio to A.. This ratio

is -00404 for Greenwich, -00436 for New York, -00396 for St.

Paul, and -(10384 for Charleston. The mean of the four ratios

is oil lo5. It may therefore be inferred that if we have for the

climate of any place the equation

r=A.+A
l Ai («-#,)

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

y=A o
-{--0041 A.+A, sin (ar-^ -0° 46').

This rule may be expected to hold good for extra-tropical cli-

mates generally.

The corrections due to the remaining constants, A
2 , e

2 , A 3 ,

e
3 , &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 unl< ss a!Iowaii< e 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 c

Dec. 1S65.

Art. XLVI.— On the

Shells, a Silurian /v-.s,,'/ Sl„-U an<l a Otrh>„{hr, vs 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

preserved fossil molluscous shells. The enquirv was set on foot

by Dr. Lyon Plavfair, at that time Professor of Chemistry in

the Museum of Economic Geology in London, w he re I was en-

gaged in the British Admiralty Enquiry on Coals suited to the

^teuin navy. It was not, I think, prosecuted very far, and I

have never heard of the publication of any results of the ex-

periments made. I now communicate the analyses which, with
the exception of one or two determinations, I made myself,

thinking thev have sufficient interest for publication, and that

investigation as that of which they firmed part. "With these

The recent shells were obtained in the London markets and
Were scrupulously cleaned from their inhabitants. When the

atter could not be entirely removed in the fresh state

it was allowed to
j

i! rated. The Silurian

fossil shell was obtained from the collection in the British
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Museum. The limestone is Nova Scotian. The first analysis is

that of the shell of the Periwinkle (Lilorina litorea). The re-

suits obtained were these :

54-378

-
.

• .'

Phosphoric acid, - - - O'OOl .... Q'001

" Containing 0-07 nitrogen.

The analysis of the shell of the oyster (Ostrea edulis) gave,

Sesquioxyd of

On comparing these numbers with the preceding, we observe

a great increase in the amounts of sulphuric acid, phosphoric

acid, and, especially in organic matter, in which, moreover, the

nitrogen is much more abundant.
The analysis of the shell of the Mussel {Mytilus edulis) gave:

SulpiHi

On comparing with the foregoing we observe again increased

organic matter, while sulphuric and phosphoric acids are much

The Silurian fossil was Leptcena depressa. It gave,

Solpburie acid, 0-55

S]!i,'a,'

V

'

.
'.".*.*.".*. 1-58

Phosphoric Mid, 014
Sesquioxyd of iron, - 0-26

The resemblance here shown between this brachiopod shell and
that of the univalve Litorina is very great. We should rather
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have expected similarity in this respect between the brachiopod
Leptcena and the Conchfers, Ostrea and Mytilus, all three having
the two-valved structure. The presence of a mm
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 Lep-
taena had been mineralized at the expense of a considerable
amount of this material; in other respects it closely resembles
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

a 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

:

CarboDate of lime, - - - - - 9764

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. XLVIT.

—

Experiments 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

kindness of Prof. Phillips, I had the honor of communicating
to the Koyal So< ; tv in Ma\ Inst. : n 1 ot v, hi.-h 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-
plete. Those which I am 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-
tunity to prosecute. In the former series I experimented with
animal substances mixed with water and enclosed in glass bulbs

1 From the Proceedings of the Rojal Society for April 27, 1865, p. 178.
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spheres either of common air passed through red hot

tubes or of various gases, and the result at which I arrived was

that where oxygen was present organisms of a low type were

produced, but not so where that gas was not present. Thus,

whatever the gas employed, where the substance was not boiled,

the organisms appeared ; but in the instances in which the sub-

stance was boiled, they appeared where oxygen or common air

was used, but not where nitrogen, hydrogen or carbonic acid

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 in

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. Willi 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 air

previously passed through mi i
ratus.

In these experiments^ have adopt -d some slmht modifica-

tions of the apparatus used in the former ones. That now ern-

plovcd consists of a porcelain tube, the central part of which

is filled with roughly pounded porcelain ; one end is connected

with a gas-holder, and to the other the bulb is joined which

contains the substance to be experimented upon. The bulb has

two narrow necks or tub. s, each of which is drawn out before

the experiment begins, so as to be easily sealed by the lamp;

one neck is connected with the porcelain tul e, as already .-tated.

by means of an india-rubber cork, and the other is bent down
and inserted into a v. buric acid. The cen-

tral part of the porceh means of a furnace,

and when it has attained a vivid red heat the bulb is joined on,

the end of the porcelain tube which projects from the furnace

"
elv before the cor

of boiling water, and the

ated with iPspirit-lamp \

i the bulb is then boil D minutes, t

lamp withdrawn, and the bulb allowed to cool while th<

of air is still passing through the porcelain tube, maintained
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during the whole time at a vivid red heat. When the bulb is

quite cool, the necks are sealed by means of a lamp. The ad-
vantage gained by means of this apparatus is that there is only
one joint the perfection of which in any degree affects the suc-
cess of the experiment, and that joint it is easy to make sure.
The porcelain tube also being, for a considerable part of its

length, filled with small fragments of porcelain, all heated up to
redness, easily ensures that every particle of air admitted to the
bulb shall be thoroughly heated. A precisely similar arrange-
ment was used for the nitrogen experiments, substituting a glass

combustion-tube filled with copper turnings for the porcelain
tube, and a piece of india-rubber tubing for the india-rubber
cork. The copper-oxyd was reduced by means of a stream of
hydrogen when necessa > riment and the next.

A single ev rin I ivas tri 1 on )l i\ 18, 1864, using appa-
ratus similar to that employed in the experiments of the pre-

vious year.

Some pea-meal infused in water was boiled in a stream of
heated air, allowed to cool, and then sealed and put by. I was
then prevented from resuming my experiments for several

weeks.

Then several experiments were made with nitrogen, for the

purpose of confirming or correcting the nitrogen experiment of
the previous year. Into the particulars of these I need not now
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
me in the opinion already' expressed upon that experiment.

The series with which I am now concerned began on July 18.

VII. 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.

VIII. July 18.—A similar experiment: boiled 10J minutes.
IX. July *J2.—T.'p| it u's '•• ' '''-" tl.»iir infused in cold water 3 hours,

filtered am roam of air.

X. July 22.—A similar experiment: boiled also 10 minutes.

XI. July 25.—A similar experiment: boiled 12 minutes.

XII. July 25.—A similar experiment : boiled 10 minutes.

XIII. July 28.—Somesaije-li i\ - !>i n
: — -< i ami in! ;<ed in lukewarm water

previously boiled. Allowed to stand 15 hours, filtered, and the

clear fluid boiled 10 minutes in a stream of heated air, as in the

XIV. July 28.—A similar experiment : boiled 1 minutes.

XV. July 29.—A similar in!';- n f • -l.-iy, allowed to stand 12]- hours,

and treated as the last: boiled 12 minutes.
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employed in my subsequent experiments, which are presently
to be described. (It is represented in figure 1.)

The examination of the above series of experiments took
place partly on Sept, 19, when Dr. Beale kindly visited me at

Oxford, in order to give me his valuable assistance, and partly

at Dr. Beale's home in London, on Nov. 16, 1864.

Exp. of May 18.—Viz. pea-meal and water. In this were found small

* organisms moving, M given by Dr. Beale in the accompanying

drawing, figure 2. Their size was extremely minute, as they

are here drawn as they appeared under a power of 1700.

Exp. VII.—Hay -f-
water -f- heated air. Some large dumbbell-shaped

crystals* and a few baeteriums, very minute, but not so small as

in the former case (fig. 3).

Exp. VIIL—The pair experiment to VII. Similar crystals, and organ-

isms also similar, but larger.

Exp. IX.—Coarse flour + water+ heated air. The result of

ment was unsatisfactory, and serves well to show the difficulty of

a decision upon these questions.

Even with the high powers above named, we were unable to

be certain of our result in this and several following cases.

There were no organisms distinctly recognizable as such, but

many minute round spore-like bodies moving about the field.

Exp. X.—The fellow experiment to the last, and similarly aosatwfectoty*

Exp. XIII.—Sage+ water+ heated air. A few crystals were seen, but

no organisms.

Exp. XV.—Celery -f water -f heated air. Some prismatic crystals ;
no

organisms.

It was resolved to leave the rest of these experiments till a

longer time should have elapsed since the vessels were closed.

The examination was accordingly resumed Nov. 16.

Exp. XII.—Coarse flour
-f- water -f- heated air, contained some indeter-

minate granular matter, and some few bodies which might bo

dead bacteriums, but nothing that could safely be considered as

Exp. XL—The fellow exr

Exp. XIV.—Sage -f-wate

Now, omitting altogether the nitrogen experiments, seven in

number, we have here a series of ten experiments instituted

with a view of showing whether organisms can be produced in

vegetable infusions within closed vessels supplied with heated
air. In my desire to try a variety of substances I took almost
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anything which my garden afforded, and in this i

my selection of sage and celery may have been
the aromatic ingredients of these plants may be si

vessel any volatile oil would be
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 or

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
found.

In the meantime, when, from several of the above experi

meats 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

i, except that I had some large double bulbs made for

the present series. In other respects the process was the same

Exp. I. Sept, 30.—Hay infused 3£ hours in water, filtered, and boiled 10

Exp. II. Sepl aspects.

Exp. HI. Oct. 1.—Similar.

Exp. IV. Oct. 1.—Similar.
Exp. V. Oct. 5.—Flour infused in warm water 3| hours and filtered:

boiled 11 iiimuLr-, as Ix.'foiv, and sealed.

Exp. VI. ( > cL . 5.—Similar : boil.-d 10 minutes.

Exp. VII. Oct. 5.—A similar iufusion infused 6| hours, not filtered;

boiled 10 minutes.

Exp. VIII. Oct. 5.—Similar.

Exp. IX. Oct. 7.—Flour infused 3£ hours, not filtered : boiled 10 min-

Exp. X. Oct. 7 minutes.

Exp. XI. Oct. 7.—Flour infused 4£ hours and filtered: boiled 10 min-

Exp. XII.—Similar.

On Oct. 8 this series of experiments, was divided into two
sets : [B], Nos. II, IV, VI, VIII, X, X 1 1, were placed on a high

shelf in my dining-room ; the rest [A] in a hot closet, by the

side of the cooking-stove, in the kitchen.

The object of the latter arrangement was to ensure the vessels

being kept warm enough during the winter months; but the

heat was, I have no doubt, too great. I saw the thermometer

on more than one occasion over 140° Fahr., and have reason to

believe that I did not see it at its highest. Moreover, the bulbs

Am. Joub. Soi.-Second Sebibs, Vol. XLI, No. 123.-Mat, 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 -4- water -|- heated air. A few bacteriums were found in

Exp. II.—Hay + water -4- heated air. Very large numbers of similar

organisms were found.

Exp. VI—Flour+ water+ heated air. Few were found as compared

with the last, but .till several in active motion.

Exp. XII.—Flour -j- water+ oxygen. No organisms found.

Exp. V1IL—Flour -f water+ heated air (unfiltered). A good many

bacteriums, similar to the others.

Exp. X.—Flour -4- 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. Ill, VII and IX,

there were what appeared to me dead ones (but a dead bacterium

is an object of which few persons who have seen many would

think it very safe to be very positive), and in one only viz. No. I,

an infusion of hay, were they numerous and moving. This I

mention particularly, because the objects were very well seen,

and moving actively in the first slide which I examined, and

could be the better seen on account of the clearness of the fluid

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-

glass of Messrs. Powell and Lealand. Now, if we omit from

these two series of experiments those which I have already

shown reason to distrust, we have, in all, seven in the first, and
six in the second series, which seem fairly to test the question;

and these having been examined by Dr. Beale, as well as myself.

the first seven, and
eight.

remaining ;

Now, 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



G. Child on the production of Organisms in closed vessels. 387

appear more easily in some substances than in others. Thus, in
the first series above described, it will be noticed that the four
instances in which none were found were all those in which
coarse flour was the substance used. In the remaining three,

where pea-meal or hay were employed, there the bacteriums
were seen. So also in the other series, the one case in which
nothing was found, was a case in which flour was used, and in
the remaining five the most numerous and distinct bacteriums
were seen in the hay infusion. This may arise possibly from
the fact that the infusion of flour is not so clear as the others,

and always contains more granular matter; thus bacteriums are
less easily distinguished in it: and, where doubtful, it is my
practice to decide in the negative ; that is to say, unless the bac-

teriums are clearly seen, I enumerate the experiment amongst
those in which they are not found. Further, it is possible that

in some infusions they may live and die sooner than in others,

and in most of these experiments with flour there was a mass
of indeterminate granular matter which might have contained
the bodies of whole populations of bacteriums. Finally, it is

quite possible that they might, it existing in small numbers, es-

cape observation. Their minuteness is extreme, and observation
of them far from easy. At any rate, positive evidence in a

matter of this kind is of more value than negative; and the fact

that in eight cases out of thirteen they have been seen, not by
piyself only, but also, by so accurate and practised a microscop-

ist as Dr. Beale, is of more weight than our having been unable
to discover them in the remaining five cases.

The question which now remains to be discussed is, how is it

that the results above given so entirely disagree with those

arrived at by Pasteur, and now, to a certain extent, vouched
for by the Commission of the Academy of Sciences. I have

observed all the precautions which Pasteur himself speaks of

as " exaggerated, yet I have shown bacteriums to be pro-

duced exactly under the circumstances in which he asserts that

they do not exist. I believe this discrepancy is very easily ac-

counted for. Pasteur, in his memoir, speaks of examining his

substances with a power of 350 diameters. Now my experi-

ence throughout has been that it is impossible to recognize

these minute objects, with any degree of certainty, even with

double that magnifying power. When once their existence on
a slide is shown° with a power of 1500 to 1700 din meters, it is

quite possible afterwards to recognize the same object with a

power of 750, but I have repeatedly failed to satisfy myself in

the first instance with the latter power; and on the one occasion

on which I enjoyed the use of at) power of

3000 diameters, I found the recognition of these very minute

objects rendered very much more easy. On one occasion I tried
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the effect of a power of 450 (not possessing one of 350), and

found that all satisfactory investigation of such objects with

such a power was impossible. Any person has only to examine

the drawings which accompany this communication (in one par-

ticularly, that marked 2) in order to satisfy himself that to come

to any conclusion as to the presence or absence of sue

as are there represented, with a magnifying power of little more

than one-fifth linear measurement of that "fn.m which they are

drawn, would be quite impossible. The Commission of the

Academy of Sciences, which has not yet concluded its labors,

has not, so far as its present report goes, concerned i

the microscopy of the question ; it has, in fact, confined itself

to the dispute- (which lias almost become a personal one) between

MM. Pasteur and Pouchet. It is worth n

so often referred to by writers on this subject, of the fluid m
the closed vessels becoming cloudy or not as a test of the pres-

ence or absence of bactenums, is not satisfactory ; I have con-

stantly predicted, from the cloudiness or clearness ol .

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 tie -

ments, I need say very few words. I can now have no doubt

of the fact that "bacteriums" can be produced in her

sealed vessels containing an infusion of organic matter, whether

animal or vegetable, though supplied only with air passed

through a red-hot tube with all necessary precautions for ensur-

ing the thorough heatiim- of every portion of it. and thougn

the infusion itself be thoroughly boiled. But how far this (act

affects the question of what is called "spontaneous generation

is quite another matter.

It seems clear that either (1) the germs of bacterium are capa-

ble of resisting tli- boding temperature in a fluid, or (2) they

are spontaneous! \ uvn uat< 1. or (o) they are not "
at all. [was no's j h .me u hat inclined to the latter belief con-

cerning them at one time ; but some researches on which I am
now engaged have gone far to convince me that they are really

minute vegetable forms.
The choice therefore seems to remain between the other two

conclusions. Upon these I will not venture a positive opinion,

but remark only, that if it be true that "germs" can resist

temperature in fluid, then both parties in the con-

troversy are working upon a false principle, and neither Pou-

chet nor Pasteur is likely at present to solve the question 0*

spont ,„ou. generation. In truth, ,f j^teur's facts are incor-

rect, the whole question is relegated to the domain of what
the French & Comniiss i |

- oseion;' *»«
the one point which I claim to have established by their re-
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insufficient for the work to which he applied it. I desire
'

pend two remarks to this paper. The first is, that the common
& 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
fife in exact proportion as our observation of them has become
more exact, until at last it has been compelled to take refuge in

those lowest forms which we are almost or altogether unable to

observe, is really of little or no force. Its cogency depends on
analogy, and the analogy has no existence. It is quite equally
to be expected d priori that if any forms of life are generated

spontaneously, they will be the very lowest and simplest forms,

and since these happen to be also the most minute, the objection

loses its whole force. And it is also a thing to be expected that

we should find only the lowest forms, the earliest, i. e. in the

scale of existence, produced undei th dis lv; geous circum-

stauees in which they must be placed in such experiments as

those above detailed.

The other remark is this : that, so far as my present researches

have led me, I cannot but look upon improvement in the con-

struction of microscopes, and increase of their power, as the

only way in which our means of investigation of such questions

as the production of Bacterium is likely to be largely increased.

The ,', object-glass recently constructed by Messrs. Powell and
Lealand, of which a notice has appeared in the Proceedings of

doubt about their organic character.

The notion seems to be somewhat prevalent that if such ex-

periments as those described in the preceding paper by Mr. Child

really afford examples of spontaneous generation—that is, of

the production of living organisms without the intervention of

germs—they exemplify the process of the jint origin of life.

The claim made by 1'rof. II. J. (dark in the title of his recent

work—"Mind in Nature, or the Origin of Life, and the mode of

development of Animals"—to which we obj-cted 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
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firmness of the foundation is shown by his taking one long

onward from this basis, as follows:
1

le fact that the experiments* with the sealed flasks proved—if any-

r can be proved beyond the reach of change or improvement—that

further assu n hese. I b«

animals or plants' of the lowest degree, arise, tli

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-

ples of life from life; and to the question, what is the origin of

life, they reply

—

life. For without some pre-existing plant or ani-

mal to afford the hay, or flour, or muscle, etc., there could have

come none of the plants or animals bred by the alleged spon-

taneous generation. The world of such "creationists" would

therefore have ever remained lifeless. Consequently, not the

first stone is laid by these and like experimenters tow:

ing over the interval between the inorganic and organic world;

not the first step is taken into the yet dark regions back of the

existence of life on the globe.

The organic matter operated upon is in one sense dead ;

that

is, the organism as a whole has not its living functions. But

still it originated through life; and, moreover, the particles in

the fibre of hay or muscle are held together, or remain as they

are, in virtue of the forces which, in the processes of hie,

formed it; just as the particles of a drop of water are retained

as they are by the forces—far inferior in kind and amount—
which made the combination water. When the decomposition

of the material begins, and the forces are thus disturbed, then

the moving things, claimed to be a spontaneous generation,

make their appearance. From the compound of high order in

the vegetable or animal kingdom—of high order no doubt

chemically as well as vitally—comes the lowest in the vege-

table kingdom, a cellular plant consisting of one or a few cell-

ules, or perhaps an equally low animal (
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.
Id view of these facts, that from life has come the new life,

and from the high only the extremely 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 generation without germs
—to the original organic matter, is that made by the chemist
Fremy to the French Academy, and which we have reproduced

From the French) into this Journal, in vol. xxxviii,
at page 439 (Nov., 1864).
But the absence of gern

from being proved, as Mr. Child admits. The high temperatur<

! the absence of germs, although seemingly possible, i

used in the course of the experiments on spontaneous ganeration
is sufficient, it is true, to destroy the life of ordinary plants or
animals, but it does not decompose the vegetable or animal
material employed in the trials. And, considering the low order
of the organisms that are developed, it cannot be assumed that

heat which this material stands will destroy their germs.

The following observations, communicated to the writer by
Prof. W. H. Brewer, the Botanist of the Survey of California, as

well as Assistant in the Geological department, show that plants

of low grade may thrive in waters very near if not at the boil-

ing point, and even when strongly acid or saline.

Observations by Prof. W. H. Bhewek on the presence of living

species in hot and saline waters in California.

Dear Sir:—In answer to your request I can give the following

facts regarding the occurrence of plants in certain thermal

springs, and animals in certain saline waters, of California.

The (so-called) Geysers on Pluton creek, a branch of the Rus-
sian river, lie at an altitude of 1700 feet above the sea. They
consist of numerous steam vents, and hot springs, of various

temperatures, the hottest observed being 97° C. (about 207° F.).

The temperature of the steam in the larger vents was not ob-

served. It issues from some of them with a noise as if released

from considerable pressure. The waters contain a variety of

salts in solution, apparently mostly the sulphates of iron and
alumina; and efflorescences of sulphur, and sulphurous gases

are abundant. From most of the springs the water is d

acid, discoloring the boots, gloves, and clothes of the visitor.

In these warm mineral waters low forms of vegetation oeeur.

The temperatures were carefully observed in many cases. The
highest temperature noted in which the plants were growing
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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

kind, 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 Confervas formed consider-

able masses, of a very bright green color.

Around many of the steam jets, on the soil, similar or identi-

cal plants formed a thin green coating, like Nostoc on wet sur-

faces. Here they were exposed alternately to jets of hot steam

and cooler air. The highest temperature the? were subjected to

could not be observed ; but the soil was hot, and as the steam

was often " dry " and transparent, it was equal to, if not above,

the temperature at w bid • altitude.

The specimens I collected were accidentally destroyed on our

return trip ; but later Messrs. Mann and Brigham collected spe-

cimens from water havinu a tenij erature of about 130° F. A
part of these were placed in the hands of Dr. Jeffries \\ ymW
of Cambridge, and Mr. A. M. Edwards of New York. The

latter person states that he finds animal as well as vegetable or-

ganisms in the specimens.

At the "Little Geysers," a few miles distant from those last

mentioned, and at an altitude of 2000 feet or more, the same

phenomena were observed ; but the altitude being greater, the

waters were not quite so hot.

These observations were made in November, 1861, ftod W
facts communicated verbally to the California Academy of Nat-

ural Sciences the following winter.

Plants occur also in various other thermal waters in the State.

They were noticed in great abundance in water having a tem-

perature of 122-125° P. in a warm spring in Owens Valley,

about 35 miles above Camp Independence.
The celebrated Steamboat Springs, near Washoe Valley, in

Nevada, are very extensive, and the waters hold much
solution, which is deposited as they cool. Where the water

spreads out over the surface there is in places an abundant
growth of confervoid vegetation in the gelatinous mass formed.

This was most abundant where the temperature was about 100

F. or less, jud g i i , g r . f ' 1 1 1 e w an nth of the water by the han d. 1 he

most interesting f.-ature in this ease is the abundant vegetable

growth in the gelatinous silica.

In regard to the occurrence of animals in strongly saline

waters, s. mho facts are of equal interest. Mono Lake is

saline. The water has a very high specific gravity, and con-

1 uns common salt, carbon it. of soda, and borax, with other in-

-i I'-ss quantities It ,] ss Vt ,<
,vaSl

',
is j cl than or-

dinary soap, and discolors certain woolens. It leaves a very
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the skin, and feels soapy to

rvse 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 larvse

dried form an important item of food with the Mono Indians,

who call it " Koo-chah-bee" The flies are seen in equal

numbers about the shores of the lake.

Similar flies are mentioned as occurring at the Great Salt Lake,
by various persons. Lieut. Stansbury speaks of thei

numbers in his^htort, but we have no facts as to their specific

identit

persons. i,i

his Hfctort,

, March 26, 1866.

ppend the followin^fc^nt note on the tenacity of life of the

i spores of some } bo Kpfcc i' i tins plac !

\ I'i f. I>r« w, r.

by Wm. If. Brew *™mi I Colin (Annales des Sci.

seeds and s

Note l w

Nat., [2], Bot, I, 25*7) made experiments on the power of r

•'•':•: -'-.:;-

minous and cereal plants. They found that all lost their vitality it' leafed

in water at 167° F., which is the temperature at whie.h standi grains

burst. The most of the seeds had their vitality destroyed when in it. 4

in water below this, but would stand a temperature of 122°; while in

steam they would stand 144° F. ; and in dry air some germinated after

being heated a very short time to 167° F. Above this all lost their

vitality. Some would stand a dry cold of 70° F. below zero.

Berkley state'- (Introdnot. to Cryptogam. 15<>r.. ;>. OS) that lie has "re-

corded in instance of the g tmination
'.'

<A thousands oi _ \
seeds iftor

raspberry se<- . Sailed for jam* in which ease, if the

sugar were really boiling, the temperature would be above the boiling

point of water." The author considers, however, that the observations

Balfour states (Class Book of Botany,' p. 628) « the seeds of Phyttfa*
ca decandra and of the Raspberry have been known to germi
exposure for a short time to the heat of boiling syrup," but does not give

his authority.

Hemraingway states (Ann. of Nat. Hist., [!], viii, 317} that the seeds

.
:•:. ': '...;.: - •

-ent during the vinous fermentation, and remaining- twenty

months in the dregs of the cask.

In regard to the spor. - of British

Fungology, 32) "that the spores of c-n.-iin Kmigi w.-dd bear a moist

heat equal to that of boiling n iter with* I
'due; their power of germ-

ination. They bar* alto '"st, but the

exact limits in either case under varying circumstances have not at pres-

'ore to the point are the experiments of the eminent cryptogamu

nist, Payen, on the red mould in the interior of bread, whieh create<

a stir in Paris nearly twenty years ago. This mould, the Oidium

t. Jour. Sci.-Second Series, Vol. XLI, No. 123.-May, 1866.
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aurantiacum, was developed in the interior of the bread w i

it had been baked, especially in the

Barrack-bread, (" pain de munition,") at Paris. He found (Ann. de Chim.

et de Phys., [3], xxiv, 253) that pieces of bread, and also of dough, upon

which the spores of this fungus had been sown, and then exposed in

tubes in moist air for half an hour to the respective temperatures of

2 1 2°, 22 1 . produced the red fungus ; while simi-

lar pieces of bread and dough, treated in a similar manner but not sown

i spores, did not yield this specific

were heated in tubes to 284° F. they lost their red cokm and then ceased

to germinate. ^W
It seems that in this case, as in that of the cerKB, the vitality of the

chemical s

r Cryptogams

T character of their spores, t
v -

changeiflir organic compoui
gamze thei

-'raid and still gen
sume, without proof to the contrary, that their vitality (germinating

power) is destroyed at a temperature much below that required for their

a. tual destruction or disorganization.

One of the most remarkable examples of tenacity of life in the higher

plants is presented by the J^ewisia rediviva of Western Nor:

a large-flowering fleshy plant, of the Portulaceae, growing in British

Columbia, Oregon and California. Dried specimens that have been two

vears or more in an herbarium will still grow, and are often troublesome

while between the papers. One specimen, collected by

" "

i boiling water" to stop

growing propensity before drying it ; and yet, more than a year and

if afterward, it showed svmptoms of vitality, and in May of 1863 it

~
t

, 1 Gardens of Kew. This plant

s Botanica
year. It is very desirable that

Art. XLIX.—On the Corundophilite of Shepard; by F. PlSAKL

The mineral from the emery mines of Chester, Mass., which
Prof. Shepard has pronounced to be his Corundophilite, occurs

on the emery in lamellae grouped parallel to the base of the

prism somewhat irregularly, and is associated at times with
emeryhte. The lamellae are of a dark green color, translucent
when quite thin, and flexible without elasticity. Cleavage is

very easy parallel to the base. In a polarizing microscope the
plates show two optical axes inclined as in clinochlore, with the

double refraction positive.
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The mineral fuses easily before the blowpipe to a brown scoria,

and chlorhydric acid attacks it in part. The spectroscope af-

fords evidence of traces of lime and lithia. Prof. Shepard has
given for the Composition, Si 34-75, £l 8-55, £e 3125, £ 5-87= 80-02

;

and the loss of 20 p. c. he regarded as mostly alkalies.

The analysis which I have made of the Chester corundophil-
ite, as well as the optical properties examined in detail by Mr.
Des Cloizeaux, place the species with the ferriferous clinochlores
(ripidolite). My analysis afforded me—

SCIENTIFIC INTELLIGENCE.
I. CHEMISTEY AND PHYSICS.

1. On the wave-lengd- i.h lias com-

municated to the Imperial Academy of Sciences at Vienna the results of

an extended investigation of the wave-lengths of the dark lines in the

solar spectrum. The author employed a ruled glass plate from F«wn-
hofer's own hand, and a Meyerstein's spectrometer. For the details we
must refer to the oi-i^imi! memoir. The numerical results ob'

the following, the numbers in the first column n

well known map of the spectrum. The author extended his determina-

tions as far as II. hut we omit this portion of his table of rest!

it requires a special map. The wave-lengths are expressed in millionths

of a millimeter.

1242-5 657-1
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Wissenschaften, ], Band 296.

2. On the mechanical equivalent of light.—Professor Thomsen of Co-

penhagen has given an ingenious method of determining the

equivalent of light based upon the prii be converted

into heat by absorption when incident upon a black surface without

luster. The heat produced was measured by means of a Melloni's appa-

i iMis, tin.! imlicati us ol which were reduced to absolute measure. To

: iction a glass globe filled with warm water was placed at

dirl -rcn! distances tV.-m' the therm lube contained

1351 grams of water (including the water value of the glass). At a

i e of 60° C. the cooling of the globe was 0°-185 per minute,

so that 1351 X'J°-1 85= 250 units'of heat were lust in all. <

tity, however, according to Dulong's formulas, only 102 units of heat

per minu e w.tiv ;<.-: hy radiation alone, the • \

17° C. This source of I ice of 0-8 meters from the

thermopile produced a constant deviation of l7°-8 ; hence any source ot

f 0-8 meter from the then'
,:

> ' a .' viati . of 17°8 C, radiates 102 units of heat per minute;

en placed at a disti

deviation of 36°-5

ing 82 grams of s|
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>nse flames were then tried; the results

Spermaceti candle,

; (8-2 grams of spermaceti per
ate. This is the action of thehour), to about 200 units of \

entire radiation, and to determine "the portion due to the light alone the
rays of heat must be eliminated. The author found by experiment that

\:\\< do not pass through a layer of water 0-2m. in thick

ness, or at least to so small an extent as to exert no appreciable influence

on the result. Further experiments then showed that the absorption of
light due to a layer of water 20 centimeters in thickness amounted to

'
!

.

_:'••!
.,-•.'- '

'

: ;

: ?:'; -•

to the heat

produced by the rays of light. The results were as follows

:

The mean is L

this: A flame, the light of which is equal :

•he which consumes 8-2 grams of spermaceti per hour, evolves per min-

ute in the form of light a quantity of heat which would raise the tem-

equivalent of light redm- be expressed

one meter per second, is equal to that contained in the rays of

h proceed per second from a source of light the intensity of

which is 34-9 times as great as that evolved in a candle which consumes
8-2 grams of spermaceti per hour.

This is consequently the maximum of the mechanical *

light and may be reduced by later researches. Theanth

the sun or of xxv, 348. w. o.

3. Niobium and Ut„h,l„m.- The continued ii.v.-st -ations of Marig-

*ac, supported by those of I5i.omstu.vm), to which we have already

niobic and tantalie acids. From these investigations it clearly appears

that these acids are represented respectively by the formulas, NbO s
and
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Ta0
5 , in equivalents, or Nb 2 5

and Ta2 5
in atoms. The columbites or

tantalites of Bodenmais, Greenland and Haddam all contain l

thus the mineral from Bavaria contains 35-4 per cent of tantalic and

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, an ! I as a sesqui-

chlorid of niobium, Nb2Cl 3 , is in reality an oxychlorid, Nb02 Cl 3 ;
the

true chlorid of niobium is NbCl
5

. There exists an oxyfluorid of nio-

bium, Nb0 2F 3 , which combines with fluorid of potassium to form a well

crystallized salt having the formula Nb02F 3 , 2KF-f2aq. By the action

of strong fluohydric acid upon this salt a lluoniobate of potassium hav-

ing the formula NbF
5 , 2KF is formed, and this salt is isomorphous with

the corresponding fluotantalate TaF
5 , 2KF. The oxvlluorid of niobium,

NbOF
3 , is isomorphous in almost all its combinations with the fluonds

of titanium and tin, TiF4 and SnF4 , and with the oxyfluorid of tungsten,

"We 2F2 , a fact which Marignac explains by supposing that an atom of

>rpbous with an atom of fluorine. The ilmenic acid

j existence, and the dianic acid of v. Kobell is merely

niobic acid, but I

of Rose, that the ]

Rose's niobic acid was a mixture of tantalic acid and Rose's hyponiobic

acid. Marignac separates niobic from tantalic acid by converting the

first into Nb0 2F 3 , 2KF+2aq, and the second into TaF 5 ,
2KF; the

solubility of the former being about ten times as great as that of the

latter the two are easily separated by repeated crystall /.at on. I" ;>"''
'

yzing the oxyfluoniobate of potassium for the purpose of

the equivalent of niobium, Marignac found a small quantity

and analogous salt about five times less solu"

'

this subject for the present. The atomic weight of

niooium was tound to be 94, a number which however must be consid-

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

Rose and Hermann. Marignac describes compounds having respectively

the formulas

3Nb
2 5 , 4K20, 4H„0+12aq,

7Nb
2 5 , 8K 20, 9H 2 0-4-23aq,

2Nb,0
5 , 3K20, 6H 20+7aq,

3Nb 2 5 , 3K 20, Na20, 9H zO,
3Nb2O 5

,K 2O,5H 20.

The oxyfluoniobate of potassium, NbOF 3 , 2KF+H20, is a perfectly

tions; it loses its water at 100° C, but may be dried completely at 180

or 200° C, and then redissolves
: - -

salt dissolves in 12-5-13 times il

much more soluble in boiling ^

formula NbOF 3,3KF; its crystals appear to be cubes, but an optical

examination showed that they do not belong to either th<
dimetnc system. A fluozirconate of potassium having the formula



Chemistry and Physics. 399

ZnF
4 , 3KF, crystallizes in regular octahedrons, while of the salts SiF

3NH
4
F and TiF4 , 3NH4 F, the first crystallizes in square prisms and the

second either in square prisms or cubes. The other oxyfluoniobates de-
ve the formulas NbOF

3 , 3KF, HF, isomorphous with SnF
3KR HF; 3NbOF

3 , 5KF-f-H2 and 3NbOF
3 , 4KF+2aq. The fluo-

niobate of potassium, NbF
5 , 2KF, is easily obtained by dissolving the

normal oxyfluoniobate in strong fluohydric acid ; though small the crys-
tals are brilliant and easily measured ; redissolved in water they give an
abundant crystallization of oxyfluoniobate and leave a Btro

mother liquor. In addition to several oxyfluoniobates of amm. oia the

»f zinc and copper having respectively ti,

Nb0F
3,ZnF2-f-6aq, isomorphous with fluosilicate, fluostannate and iluo-

titanate of zinc, and NbOF3,CuF2 -}-4aq, isomorphous with fluotitanate

and oxyfluotungstate of copper.

Deville and Troost have determined the vapor- densities of both chlo-
rid and oxychlorid of niobium, and Marignac has proved by careful

lion that the chlorid employed by the French
>n tained no appreciable 1 jii ; falum. The

density of the vapor of the oxychlorid of niobium, NbOCl 3 , taken at

448° C. in the vapor of sulphur was found to be 7'87, and taken in the

vapor of cadmium at 860° was found to be 7*89 ; the formula given re-

quires 7-4S, v. ^^2C1 3> would squire 7-05. In like

manner the vapor-density of chlorid of niobium was found to be 9
#

6

;

the formula NbCl 3 (Nb=94) requires 9'4, while Rose's formula re-

quires 8-6.

The minerals tantalite and niobite have, according to Marignac, re-

spectively the formulas Ta2 5
,FeO and Nb2 5

,FeO (in equivalents

Ta0
3 , FeO and Nb0

5
,FeO). The tantalite from Kimito represents the

first and the niobite from Greenland the second type, and the different

varieties of columbite lie between these extremes. The atomic weight
of tantalum, if we consider tantalic acid as Ta0 5 , would be about 172.

In conclusion Marignac acknowledges the priority of Blomstrand in the

discovery of the true constitution of niobite and tantalite, and as regards

other results obtained by that chemist which, except as to the atomic

constitution of the two acids, agree entirely with his own.

—

Bi
l
r
H>>'. ile Gencre, xxiii, p. 167 and 249; Deville and Troost in Comptes

Rendus for June 12th, 1865; also Marignac in Ann. der Chemie und

Note.—Marignao'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 1

>pear in their normal compounds to be monobasic like nitric, metaphos-

.
iori.\ antimonic and bismuthic acids, but the bibasic a

a 1 .pears in the double fluorids and oxvfluorids Nbl .
-'KF.

NbF
3 3 , 2KF, NbF 3 2 , 3KF, and TaF

6 , 2KF. The oxychlorid of nio-

PCl
3 2.-w. G.

4. On Yttria and Erbia.—Bahr and Bunsen have published the re-

sults of an elaborate investigation of the earths found in gadolinite, and
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have, as appears, succeeded completely in overcoming the difficulty of

separating an ' iettd ter-

nee. It will be remembered that Popp has re-

cently endeavored to show that but a single earth, yttria, exists in gado-

linito, while De la Fontaine has maintained the existence of the three

discovered by Mosander. Bahr and Bunsen separate the oxyds of cerium,

lanthanum and didymium from yttria and erbia by means
of potash, repeating the operation until the solution no long<

nnium with the s| eti senpe Yttiia u.d

erbia were separated by converting the oxyds into nitrates, heating the

mixed nitrates until the first gas-bubbles of nitron'- acid v

arating the 01 of erbia formed on cooling. In this

manner by repeated operations the two earths

the equivalent of yttrium being found to be 30-85, while that of erbium

is 56-3. Eii: lite or nitrate with access

of air has a faint rose-red color, and does not fuse at a white heat,

with an intense green light. The salts of erbia are more or

rose-red; they have an acid reaction and a sweetish astringent taste.

Sulphate of erbia has the formula 3(ErO, S0 3 )+ 8aq. like the

of yttrium, didymium and cadmium, and forms permanent rose-red crys-

tals. The basic nitrate has the formula 2ErO, N0
5
-|-3aq : the oxalate is

ErO, C2 3 -f-aq. The authors give figures of the absorption spectra of

erbium and didymium and show that the two contain no lines in com-

mon and that there are no absorption bands from which the existence of

terbium can be inferred. The errors of previous observers in this par-

ticular are due to the ffld

vary with the intensity of the light and the degree of com -

the solutions. Erbia and the oxyd of didymium
all hitherto observed substances by a most remarkable optical r

The solid substance when strongly ignited gir< - a BJ* ctroi

in the case of erbia are so intense that they may be used.

as a means of recognizing the earth. Ignited erbia gives out a green

light and appears to be surrounded by a greenish
depends simply upon irradiation. The spectrum of erbia is more intense

and complete when in place of the dense oxyd the porous mass
by igniting the nitrate quickly upon a fine platinum wire is employed.

The same effect may be obtained by moistening the oxyd with a solu-

tion of phosphoric acid before ignition and repeating the operation as

long as an increase in the intensity of the spectrum is observed, loo

large a quantity of phosphoric acid converts the earth completely into

phosphate which gives only a faint spectrum. By either of these

to that of baryta in intensity m I distim tm ss. The bright lines of the

spectrum of ignited erbia exactly correspond to the dark lines produced
by absorption in solutions of erbium, and the same is the case with

bright and dark lines of didymium. The properties of the two oxyds

lead to the remarkable conclusion that the position of the spectral lines

ot any substance may remain the same whether the temperature be

below 0° C. or exceed the freezing point of water by thousands of degrees.
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' didymium only 1

the -I r of ilie sj .-i,,.-. ,.,..- \,,-
,

, f extra-

ordinary sharpness and beauty in wh band* may be
ihed. The spectrum of a solution of didymium contains one

line which is not found in the spectrum of the solid sulphate and this

last contains one line not found in the spectrum of the solution. That
this is not an error of observation is shown by producing the absorption

spectrum of this crystal an 1 then bringing a solution of didymium
between the crystal and the source of light, when both ban
Hence it is clear that in the passage from the liquid to the solid state

spectral lines may disappear and new ones may be produced. Bahr and
Bunsen cons; iymia are due
to the comp" -.-Ives, which
are not reduced by ignition. The>, remark that the a!>> v.

are the same respectively for all the salts of the two metals. Yttria, as

prepared in a state of purity forms a soft nearly white powder which,

when ignited glows with a pure white light and gives no trace of an

absorption or emission spectrum. T » and have

an acid reaction and -weet -tiinm-nt ta-t ! he > pi ofUti i forms

tnu-piivnt c.. -.-. ,s-,\ ul, , h l u. :i fa ,
Yi >, S() 3 )-|-8aq.

The basic nitrate 2YO, NOB-f-3aq. 6 the oxalate is

perfectly white and has the formula Y0.C2 3
+aq. For the quantita-

tive , m i n.it'ua .
i id'- he e« nversi >n

of the weighed mixture of oxyds into sulphates. From the weight of

acid the relative properties of the oxyds may be determined by the

method of indirect analysis. In conclusion, an elaborate analysis of

_•/;

und Pharm., exxxvii, 1, Jan. 1866. w. o.

II. MINERALOGY AND GEOLOGY.

1. Notes on Chalk and Cretaceous Deposits in Eastern Colorado; by
D. C. Collier, Editor of the "Daily (Colorado) Mind's Register."

—

i crossing I , Colorado, t

> fortunate as to make some geological and paleon to-

logical discoveries which may be of interest to the scientifi

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 passi

Arkansas river I found, upon many of the nearlj barren ndg

about three hundred miles west of the Missouri river, trae-ments of indu-

rated chalk intimately mixed with silex and con:.-.

companions, and had no opportunity to. xainhn the white Muffs to be seen

it. th o stain . <>n i] proa, inn- tli ise of i
tioiiuitiiiis w. turned

northward from the Arkansas, and crossed over tin

separates the waters of that river from those of the Platte. 1

I found a large portion of the rocks to consist of a white or whitish ooa-

Am. Jour. Sci.-Second Series, Vol. XLI, No. 123.-Mat, 1866.

51
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glomerate. They were composed of a fine-grained or rather grainless

substance, chalk-like in appearance, combining water-worn pebbles of

white quartz and flesh-colored feldspar, mostly the former. Wherever

the strata of this rock remained horizontal, or nearly so, I found it usu-

niiv covered with a thin stratum of hard clinking red ferruginous con-

glomerate. Wherever bluffs of the white conglomerate existed, they

aite variety of monumental
:

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
: of New Jersey, as I have seen it this winter. This green

mtdfl found to be very abundant. In the black shales and

•ear to underlie the green

from a few in -iil lower down, geologic-

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

six feet in diameter, the shells of eighteen Baculites which had heeu

crushed flat i
• m 1 brilliancy of <;< -lor.

After being exposed for a jjment*. The

longest ot these was about four feet in length; the smallest but a few

In the fall of the year last mentioned, in com}. m\ i
tl u

men, I examined cursorily the stratified rocks, from ti, point wh.-ie tli.y

I'l itte ,-iv p i- :-, m on the plains, and for a mile eastward. I found

the rocks there tilted at an angle of fifty degrees, dipping from the moun-

tains. They were composed first of micaceous shales, and then of strata

alum, etc.

The inclination of the rocks we found to be about fifty degrees for a

distance of fully two miles, wherever the outcrop was not so decomposed

that we could not trace it, an 1 \.l, , it \\ is not concealed from view by

soil. Encrinitos and Asterias were often found in the upper deposits, as

also fragments of petrified palm and other endogenous plants.

My residence being in Central City, surrounded on every side by gran-

•ntion, I was not able to

devote any further attention to this suhjwt til! la-t November, when I

crossed the plains on one of the coaches of the Butterfield
*'""" t

'•"-- >:nokv Hill route. ,l„-,vi

Hill river, midway hetween the Arkansas and Platte rivers. For two

- ' ml fr. n \\ ,vei we trav lied la ind n ght,

•'ind of course, had little or no opportunity to examine rocks. After trav-

ad driven off the stock, killing drivers, messengers and stock-

tenders. This compelled slow tra\. ..res for our

stock to rest. With v,
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fray, I was able often to go half a mile from coach

bluffs. On one occasion, in company with a comt

immense shells, some of which were n i fer. Among
others were remains of & thaae 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 coach, I found the fossil jaw of a Mosasaurus, which, though
broken in fragments, appeared to have been about four feet in length.

The teeth remained whole, and the front extremity of one of the jaws
was also complete. This portion, about fourteen inches in length. and
also a portion of the vertebrae I carried along on one arm, with my re-

volver cocked in the hand of the other, till I overtook the coach, leaving

behind the other bones, v wed to have
been deposited in connoc; i

' h were readih <.';--

aely resembled a marl, and which often contained

nodules or accretions of sulphid of iron.

After travelling in this way for some distance we were supplied with

-ort, the commandant of win h , n .. '
> } wandering

away from the road, and thus ended my geological research.

The chalk bluff extends for a distance of over one hundred and fifty

miles east and west, and may be found first at a distance of about three

hundred and . Kansas.

Iriven rapidly along I could see many fossils by the

position of these interesting rocks. Whil
id when crossing the outcroppings

d by Indians, who were repelled o

number and after they had wounded one of ours. Our only Btoppag*

by the way, after being joined by the military, was to bury the J>«>n..-s

of white men who had been murdered by Indians and stripped of their

flesh by wolves.

The fossils which I obtained on this trip are now in the Cabinet of

Oberlin College, Ohio, to which I gave them.

Brooklyn, N. Y., April 4th, 1866.

2. Volatu- ' .'hipelago, and theforma-
tion of anew island in the /A/y.—Transl.-iti >n of a I '!

i mm J. Decigala,

dated Santorin, January 23, 1866, by Mi. CanhVld, American consul at

Athens, as pv ira, in Har-

per's Weekly, April 7.

A remarkable phenomenon has for leveral days occap* i tl

of the inhabitants of Santorin. On the 18th instant a low rumbling
- ; ; v. •....:..: \

the place called Vulcano, where are the mineral waters. At the same
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time stones detached from different
|

sre constantly

ti« 19th cracks could he seen on the

walls of buildings, as also in the ground and the newly ereeted quay.

Toward noon the rumblings began to be more frequent, till they sounded

like successive discbarges of artillery. In the little harbor of Vulcano
•.'

-
•
'

. "

y "•' '

-

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

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

and some others to make a nearer ex-

amination of the phenomenon. We then saw that the whole south-

western part of New Kaimeni was shattered to pieces. A <}

mencing at the western shore near the port of St
itself toward the east, divided in two i

iiiil and almost the entire island. Other numberless rents, some running

of parts the ground of the whole southwestern portion of the island.

This 1 in 1, which i- f.>ii 1 n .t . t laveis of , nth but of

tion of volcanic stones and sand, or rather of the powder of basaltic

roots, was always very dry and in no way su-

We saw here four little lakes of pure water, whose size was slowly in-

creasing; for having measured the largest of all, which had hardly an

r hours. We advanced toward the focus of the \

which arose were of hydn
The ground * ilowlf, direct-

ward the interior of the port in question. This depression of

the ground was much more perceptible toward the western portion than

the • ast, rn : tins | :i > t shov • d a depression of hardly three meters, while

the western portion had sunk more than six meters. This subsidence,

as I have said, took place insensibly and gradually; for hat

The sea was agitated and red, like ws
t' argillaceous mud. Its temperature was that of the rest of tlie se

iirl.id. The * li'. rvescence was very great, and doubtless came from tl

bnndatri springs spirted np %vl

depths, accompai uom the gases e

p-m. of the same day we felt at Sant
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temperature and the boiling of the water. ]

the land side within a distance of ten paces,
i

perfect attention. The sight is a magnificent one, and the more agree-
able since, without the least danger, we can see the island gn
braising. The smoke, although thick, and rising in abundance from all

parts of the rising island, has neither a disagreeably strong odor nor a
very high temperature, and in no way impedes the respiration. There
are no flames to be seen, and even the boards of huts destroyed by the
subsidence, or belonging to g since sunk in this port,

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. * * *

Now, as I am writing, I estimate the height of the islet at from 15 to

The subsidence of the neighboring soil appears to-day to have been

arrested. The water of the entire Gulf of Santorin is, as yesterday,

colored and thick. On the shores of New Kaimeni it is lukewarm,

while on the spot where the eruption takes place, and on the west of

Vulcano, alon r is in a state of constant ebullition.

It is singula! phenomena have as yet exercised no

influence on in, except a slight shock, which made
:

the morning of the 20th instant. The meteoro-

logic conditio

3 p. m.—The island has increased to nearly double its former s

3. Notes on some j)oints in the ge*
'

Swallow, (from a letter to J. D. Dan
1866).—Some months since I was permitted to examine the fragment of

the lower jaw of a horse containing two molars, which was obtained

from the sand-beds between the Bluff and Drift,

This and other bones were found by the Hon. E. C. Manning
ing a well, 45 feet below the surface, in the sand-beds below the bluff.

.

• :

Nebraska and Iowa, and are called altered drift in my Geologic;

or* Missouri and Kansas. I have not seen the locality, but think there

can be no mistake about the geological position of the fossils. I judge

from my knowledge of the country and Mr. Mai ;

;

: cr's very clear de-

scription of the strata passed through. I compared the teeth with others

. between them and those of the liv-

«re interesting in connection with the remains of the horse from the

The line of division betwee

main where I put it in 1858.

boniferous fossils above that 1
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with the Permian, as Maj. Hawn's collections seemed to indicate, and

the lithological and stratigraphical evidences ara too strong to be over-

looked. The limestones change from an impure carbonate of lime to a

carbonate of lime-and-magncsia ; there is a want of conformity, and

nearly all the well-marked Carboniferous types of animals cease ; and

only a few, such as are of doubtful specific relations, or have a very wide

stratigraphical range, or such as come in high up in the Carboniferous

series, range up through the lower Permian. I shall soon send you my
preliminary Report.

4. Evidence of a probable modem change of level on the coast of

Florida; by E. Lewis, Jr. (From a letter to J. D. Dana, dated Brooklyn,

N. Y., March 24, 1866.)—While recently at St. Augustine, Florida,—

at which place I have been on account of health,—I saw stum:

trees which were covered with salt water at low tide ; and on the beach

fronting the town I observed that an > ancient peat meadow lies under-

neath the Coquina formation in one place—the Coquina, or beach shell-

rock, being bo! ling 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 Sti of Eozoon

Canadense; by W. B. Carpenter, M.D., F.R.S.—In this paper Dr. Car-

penter stated that a recent siliceous cast of Amphistegina from tbe Aus-

tralian coast exhibited a perfect representation of the "asbestifonn Saver"

which the author described in his former communication on tbe >mio-

ture of Eozoon, and which led him to infer the Nummuline affinities ot

that ancient Foraminifer—a determination which has since been con-

firmed by Dr. Dawson. This " asbestiform layer " was then shown to

exhibit in M u m, which can be closely

paralleled by those which exist in the course of the tubuli in the shells ot

inmuline Foraminifera, and to be associated with a structure

ilar to the lacunar spaces intervening between the outside of

the proper walls of the chambers and the intermediate skeleton, by

. become overgrown, formerly inferred by the author to exist

in Calcarina. Dr. Carpenter then combated the opinion advanced by

Professor King and Dr. 1. ling paper, and stated that

even if the remarkable dendritic passages hollowed out in the calcareous

layers, and the arrangements of the minerals in the Eozoic limestone,

could be accounted for b remains the

Nummuline structure of the chamber walls, to which, tbe author asserts,

no parallel can be shown in any undoubted mineral product. In conclu-

sion, the author stated that he had recently detected Eozoon in a speci-

men of Ophicalcite from Cesha Lipa, in Bohemia, in a specimen *
gneiss from near Moldau, and in a specimen of serpentinous limestone

6. Fossils of the Sierra Nevada.—In the review of Whitney's Geol-

ogy of California, on page 363 of tbn at in J**"
uary of 1864, Mr. King found Jurassic fossils on the Marine* -

and that this discovery was followed the same year by other
by him and other persons. We add here that 1

i

I >? t-,
noUce tossils from tne sa™e region in the Pr<

the California Academy of Sciences for October, 1S64 vol. iii.
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1. Geological Sketches ; by L. Agassiz. 312 pp., 12rao, with a por-
trait and woodcuts. Boston, 1866. Ticknor & Fields.—This work lias

already been extensively read from the pages of the Atlantic Monthly;
and admired for the simplicity and beauty of its ni

descriptions of nature, and the grandeur of its views of the world's pro-
gress. 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 appreci itii ir the

by materialism, that there has been a system or plan in th

conceived in infinite wisdom, and sustained and carried forward at everv
step by a personal God.
While thus excellent in its aim and spirit, we are compelled to add

that the work is not always a safe guide as to special facts oi

owing to its oversights, or statements not accordant with observation.

Thus we find in the first chapter, on page 5, that water is the only

substance which expands when freezing. On page 9, in the course of

explanations on the metamorphism of rocks, or their alteration to the

crystalline state, we read that sand is changed by heat t

of glass,—when really it can make only baked or (

a sand-rock ; also, that metamorphism is due to volcanic overflows or

injections of melted matters,—when metamorphic rocks (gneiss, mica

il have at times, as in Canada, cut through even limestones

without any alteration of the rock adjacent to the fissure. On page 15,

we learn that the age of igneous rocks can be told by their crystals as

easily as that of aqueous rocks by their fossils ; on page 22, that the

Azoic lands of North America are nowhere over "1500 feet in height,

—

when the Adirondacks of Northern New York exceed 5000 feet ; on

page 23, that the Laurentian mountains, the Azoic of Canada, are a

granite range,—when the Canadian geologists assert that they contain

no granite, but consist of gneiss, and allied metamorphic rocks, with

-.ratified limestones; on page 25, that the metamorphic Azoic

rocks have derived the larger part of the material of which they are

made from marine volcanoes; and that there are " innumerable chim-

neys perforating the Azoic beds, narrow outlets of Plutonic rocks pro-

truding through the earliest strata,"—while such "chimneys," or "fun-

nels" for the ejection of granite as they are afterwards styled, have no

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-

rian rocks are all of sea-beach orgin—when, in fact, geologists have dis-

ihat part were formed as immense sand flats, and part, in-

M of the limestones, as accumulations of organic origin over

great shallow seas, and part may have been of deep-water origin. On
the same page, and with more of detail on page 54, we are informed that

the very first

the earliest * rin ids. M. llu-ks, Tri-

A was,—when no geologist has ever described any remains

whatever of fossil fishes from the Primordial <W

Silurian—a division including, in some regions, thousands of feet of rocks

representing an era one-third as long as the whole Silurian.
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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 M 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

is called, is only an outcropping of the Lower Silurian, and the Silurian

r-rea 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 la-* is ill tiu<\; ni'i<o\ i the < let i»n>n that the uplif

took place at the close of the Devonian age is not deducible from any facts

yet observed. On page 75, it is slated 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 Prof.

Agassiz says had no species even in the Carboniferous era. On pages 84,

86, the reader is informed that the genera Productus and Goniatites have

no Devonian species,—when there are many known, a number of them

American. On page 77, in speaking of the origin of the bitumen of

our bituminous coals, he says, " Plants so strongly bituminous as the

Ferns, when they equalled in size many of our present forest-trees, natu-

rally made coal deposits of the most combustible quality;"—-while, in

truth, the Fern or Brake is known to be never bituminous, and, more-

• petroleum may proceed, as has been abundantly proved,

osition of plants of any kind, and also from animal

nquestionably been derived from both of these sources

in the formation of different bitumen-bearing strata.

These specimens are sufficient without proceeding further. Such im-

perfections weaken the foundation of some of the arguments, and much

impair the usefulness of the " Geological Sketches." When we read them

in the Atlantic Monthly, several years ago, we could only suppose that the

lectures on which they are founded were delivered without notes or much

premeditation, and were intended rather for a vivid presentation of the

grand argument than as an accurate exhibition of the facts on which

that argum.'! . ts were sent

to the periodical press without the careful revision which they needed,

in this collected form, they need all the more. The volume

haa a- its frontispiece an admirable portrait of the author. The wood-

cuts are very poor.

8. Geological Survey of Canada : Atlas of Maps and Sections, to ac-

company the Report of Progressfrom the commencement of the Survey to

1863. 42 pp. with six maps, and sev »i I
865. (Daw-

son Brothers.)—This atlas contains a detailed geological map of I
^.i.!h.

and of a portion of the United States, extending so far south as to in-

clude part of Virginia, much of Missouri, and west to the meridian of

100°. It i3 of unusual excellence in every respect, its wcactnert ^ p '

!

<

beauty and distinctness of coloring being all that could be desired. Sir

Logan, through the Survey of Canada has thrown a vast deal

of light upon the geology of the United States, and this map makes it

* all interested in the subject. In the extension of the map
beyond the limita 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
Q of the formations ; as the limits of the Huronian, and of the

Subcarboniferous ; but such there must be as long as scii

progress. The other maps and the sections are also adm
and character.

9. Contributions to the Paleontology of Illinois and other Western
States; by F. B. Meek and A. H. Worthed 20 pp. 8vo, (from the Proo
Nat. Sci. Philad., 1865, 245.)—Mr. Worthen, who lias ha 1 in cli u-ge. t!.,-

Geological Survey of Illinois, is now bringing out, with the aid of Mr.
Meek forthe paleontology, the Reporton the geology of that State

; and
the article here issued is in part an abstract of a portion of that Report,
the paleontology of which will be exceedingly rich in many «1

This paper contains descriptions of thirty-six new species of Moiin>k-. an. I

of six of Trilobites, including one of Dalmania (Upper Silurian), one of
Lichas, (Lower Sil.), one Proetus (Subcarbonif.), and three of PkilUpsm
(Subcarboniferous).

10. Observations on thy. 7 *r'. .

datus Sowerby, and mm w. fcCrak. 8 pp. 8vo.

(From Proc. Nat. Sci. Philad., 1865, 275.)—Mr. Meek shows in this pa-
per that the shell of the > t American specimens

referred to this species, or closely related, and of an Irish specimen ».t"

this species received from Mi-. 1 >avid«m, h irly punctate, contrary to

the decision of Dr. Carpenter. He then asks the question whether two
types, a punctate having the internal • v /.>-, and an

impunctate, may not be in jjgesta the im-

uuestion.

11. Enumeration of Fossils collected in the Niagara Limestone at Chi-

cago, Illinois, with descriptions of several new species ; by Prof. A. Win-
chell, and O. Marcy. 32 pp. 4to, with two lithogr. plates. From the

Mem. read before the l!-t.S.'.,-. Naf. II -: .,-y. v. 1. No. l.—TliU memoir

treats of fossils of a limestone that had been referred by Mr. Worthen to

the era of the Leclaire limestone, a conclusion sustained by the investiga-

tion here published. It also proves that the rock is of the age of the

Niagara group of New York, but not necessarily of the upper part u
had been suggested by Prof. Hall. The memoir closes with a note sta-

ting that Professor Hall has relinquished to the authors all claims upon

two species described in it I iriven names in a paper

published, after the memoir had been read, in the Report of the Regents.

arrangement u 3 aside the 1

ity—which law must regard strictly time of publication.

12. Mint: kg. No. 7. 46 pp. 4tO,

with 3 plates. Frankfort, 1866. (Christian Winter).—Contains excellent

measurements and figure
. .

-

paz, Gold, with an index to the seven memoirs which have been published.

13. The Geology of Tennessee; by J. M. Safforo, A.M. Parti. Phys-

ical Geography. 124 pp. 8vo. Nashville, Tennessee, 1861.

Safford commenced the publication of his work on the GeoI<

nessee in 1861, but was compelled tosuspend it by the war.

this introductory chapter, which only just now has been issued. It treats

Am. Jour. Sci.—Second Series, Vol. XLI, No. 123.—Mat, 1866.
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very fully of the remarkable topography of the

the geological surrey and its public

Professor Safford. There is no one in

14. A Catalogue of the Palceozoic Fossils of North .

Shumard, M.D. Part I, Echinodermata. St. Louis, 1866.—Our notice of

this valuable work is unavoidably deferred.

15. Professor OppeVs collection of Jurassic Fossils of Europe and Great

Britain.—By the recent death of Albert Oppel, Professor of Geology and

Paleontology in the Unix- typhoid fever, at the age

of 34 years, on the 23d of December last), it has become necessary to

I i sell his very large collection of fossils ; all his little fortune

>. spent on his education and his various geological journeys.

We learn from Mr. Louis Saemann of Paris (0 Hue .1.. Mezieres), who

bly 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.

III. BOTANY AND ZOOLOGY.

1. Natural History Transactions and Journals, considered by the

President of the Linnaean Society.—Keeping up the excellent custom

which he established upon his accession to the chair, of annually address-

ing the Linnaean Society, at some length, upon some important topic

apropos to its pursuits, Mr. Bentham last year (at the Anniversary

meeting, May 24, 1865,) took a survey of the Transactions and Proceed-

ings of Learned Societies, and the Journals devoted to Natural History or

zoological and botanical papers. Not pretending to give a

complete bibliography, he nearly c.tuin.s him-.!! to the libraries of the

Royal and Linnaean Societies, brought together at Burlington lh>n,-e.

But still the subject is so extensive that, after filling over 60
j

ess with an account of the continental publications of this

sort, he is obliged to omit, almost who | v . tin sc of Britain and of America,

deferring them, as we trust, to another year. The account is replete

le information and excellent suggestions; and we are confi-

dent that we do good service to botanists and zoologists generally va.

directing their attention to a discourse of such practical interest. The

latter part of the address discusses at some length the advantages and

disadvantages of union or separation of sciences as pursued by learned

societies, and in the publication of Transactions and Journals ; as well as

the different methods which have been proposed or adopted with the

view of obviating or diminishing inconveniences and evils which are

gravely felt. The Academy in early times embraced Science, Literature.

and Art; but these have now, for the most part been distributed to

three separate bodies or branches.
"In 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 a i cm., h »t

learning between science and literature. Mathematical and Physical

.1 , •

even included in the general title of Naturkunde, Naturwissenschaften or

bciences 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
•endentiy of the numerous associations for the practical ap-

i Natural Science, we have seen separate societies with their

Transactions, as well as Journals, for Ornithology,

ogy, Pal eontology, Histology, &c. Men have thus been encouraged to

teir observations to very limit* and to gener-
alize upon the very insufficient data thus obtained, with the same incon-
veniences which resulted at the outset from generalizing upon observa-
tions made in a limited territorial area. Reactiou and an attempt at

reconcentration have in some instances been .the consequence; and it is

now a great practical question, which has agitated many a<

bodies, and which deserves our own . how far we
should connect or separate them in our meetings and publications."

On the one hand there is the impossibility, exe< pt in t tow great c;i] i-

tals, of supporting several special societies, even if the division weiv
most useful to science; on the other there is the great inconvenience of
a mixture of physical, metaphysical, and biological papers in the same
volume, and the hard fate to the botanist or zoologist of having to buy
and to load his shelves with bulky volumes 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

•.

this is too expensive to place a small edition on sale. Every scientific

society doubtless would, or should, favor this. The American Academy
of Arts and Sciences formerly provided every contributor with 100

copies of bis memoir, with a view to their immediate and gratuitous

taong those who especially require them. It now gives 50
extra copies to the author, and "retains an equal number from

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 ...;

copies is just as i< miMte in the e e-e of -h. et > - \\ i eh. ike the Linnasan,

are restricted ny. Botanists cannc '

""

purchase-money for zoological matter; and even the did

of descriptive zoology are now almost independently pursued.

"With reg tbam remarks

that, with i vi< v. to larger usefulness, " various devices have been resorted

to, bv which those of the members who consider themselves as patrons

or general cultivators of .- whole on their tables

and shelves as one complete work, whilst the laborers in science might

select separ;it -ments only.

. oare been devoted to

the principal branches; or. a-jja n. -vei\ - .irate paper, however short,

has its separate title and paging, a n > volumes,

with a general title : or a certain number of copies of each paper are

printed off with a separate title and paging for separate sale. In some

Continental Transactions the separate paging of short papers is carried
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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-

tinuous copies, on the other hand, produces much confusion in quoting

references. The most convenient course pointed out by experience,

s that, in quarto Transact rsity of subjects,

papers should be separable ; but that each should bear an indication
'
e Transactions and volume from which it is taken ; retaining at the

same time tie \ separate issues, whether of authors'

copies or for sale." Where the memoirs truly constitute volumes, it is

far better, we ntinue unbroken through

the volumes. In the Smithsonian Contributions, to be sure, the papers

are separately paged ; but their collection into volumes is in this case

rather incidental. In any case, not only should the original paging of a

memoir be retained in the separately issued copies, but they should bear

no other. Double paging is very troublesome in reference.

nee of what may be called catch-titles to papers of

utaiiy or zoology, consisting of a promineut word or two, by which the

paper may be succinctly referred to.

In conclusion we note that the President of the Linngean Society, hav-

ing formerly employed the word biology in the sense nearly of
|

now, following the recent lead of the British Association, uses it in the

sense of zoology and botany (in their widest sense) combined. Natural

History (an unfortunately-chosen word in the first instance) includes at

lorical is an unmanagable adjective,

Biology and biological are appropriate words in this sense, and supply

Contents and Order of arrangement of Ihe Monographs of the forty fas-

ciculi now published, with an Index of the Genera, <fec. In fa

i
; <oratur Dr. Kichl.-r, in continuation of fasc. 38, gives the

Capparidea?, Cruciferce, Papaveracew, and Fumariacea?, the last two

orders comprising each only a single l] Brawl. They

serve, however, to introduce, 1st, a nol f, with good

reason excludes Twirin from the Capparidece and refers it to the

m, and 2d, a dissertation upon the morphology of the flower

give a separate abstract. There is a

an species of Cleome and •*
newly arrnnp-il. Fourteen plates illustrate the first two orders. In fasc.

4 "- !li " v '

sle on the uses of the Apocynacea, of

_ item is the account of the new tonic febrifuge

v the bark of Geissospermnm Vellostii ; and a new collabo-

rator, Dr. Progel, contributes the Oeatianacece. A - <*•

8. Morphology of tk

aboTe mentioned, Dr. Eichler enumerates five different

inch have been proposed in explanation of the bee •

i flower, viz: that of De Candolle, the earliest, that of

Gay, and the same as improved by Krause, and that
:'" --Gay's view would now be likely
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to engage attention ; and the question is narrowed down to the two re-
maining, the first and the latest proposed. The difference relates to the

niy. In the Candollean hypothesis, which has been generally
received, the six stamens present in Fumaria, Dicentra, &c, are reckoned
as four, one before each petal, the stamen which belongs before each
inner petal being supposed to be divided into two half-stamens, and so
separated as to be placed before the outer petals, one on each 'side of the
unaltered stamen, and usually combined with it into a triantheriferous
filament. According to the other view, the six stamens answer to two,
viz, those of the first stamineai circle, and the augmentation by which
three appear in the place of one was referred to deduplication, more
properly termed chorisis, the suggested analogy being that of a trifolio-

late leaf. In the original statement, the writer ventured to "presume
that the lateral stamens would he found to arise" thus. Several years

1 student at Harvard Uni-

the recent number of the Flora Brasiliensis, also in the

Regensburg Flora, has demonstrated this anew, and illustrated the com-
mon origin of the three members of the phalanx in a manner which
would appear to be conclusive. Moreover, since the commencement of

the present year, Dr. Buchenau of Bremen has published in the Flora his

observations upon the development of the flower of Fumaria officinalis,

with figures, clearly showing the same thing. The supposition of the

common origin of each set, which the symmetry and structure of the

blossom natai kg been confirmed by four independent

investigators, must be held as" established, until called in question by

other direct observations. Dr. Eichler intimates that the view which he

confirms was originally imperfect in not explaining why the carpels stand

opposite the stamineai phalanx. But it was, perhaps, sufficiently obvious

that the second circle of two stamens, necessary to complete the full sym-

metry of the flower, was suppressed. In one of his figures, illustrating the

formation of the andrcecium in a Corydalis, Dr. Eichler exhibits a slight

protuberance before each inner petal, answering to the second set of sta-

mens, but whi -ner. Dr. Eichler's next point is very

neatly made. He wishes to explain why the lateral stamens should

have only unilocular anthers. The analogy of a trifoliolate leaf is here

at a loss. But Dr. Eichler ingeniously supposes the lateral stamens to

be homologous to the stipules of the stamineai leaf; and 6ft

stipule, being a dimidiate organ, may be expected when antherirnorphous

to giw risfl ri to Hype-

coum; but we should have inferred that the normal bilocular stamen

before each inner petal represented the second dimerous ver

andrcecium, win. h is s
.; j

ivs,. 1 in the rest of the order. !'<.

like Payer (both tritho it n of the process of devel-

opment), consider them to be here formed by the confluence of the lateral

unilocular (or stipular) stamens on each side into one bilocular stamen.



The Cruciferous flower is illustrated by Eichler in detail, and is ex-

plained as dimerous throughout (as in Fumariacece), except as to the

corolla, which is tetramerous and diagonally cruciate, the petals therefore

alternating with the sepals ; the stamens as belonging to two binary verti-

cils : first, the short ones which are lateral, second, the two median pairs,

each representing a single one divided into a pair by chorisis. The sole

peculiarity of this view is in regarding the flower as binary rather than

tetramerous in plan, with a remarkable exception at one veil

however, is not unparalled) ; and it has the advantage of completely

homologizing the Cruciferous with the Fumariaceou9 flower, and of ex-

plaining the lower position of the shorter stamens ; and the evolution of

the stamens is said accord with this view, while it demonstrates the com-

mon origin of the members of the pairs of longer stamens. The poly-

andry of two species of Megacarpcea is of course attributed to di vims.

And the Capparideous flower, in the Cleome tribe, follows the same rule,

only with more frequent increase of the median set of stamens, and

sometimes of the lateral stamens also, as Dr. Eichler's observations upon

the organogeny of Polanisia appear to show. We presume that Dr.

Eichler's observations may be thoroughly relied upon ; and his exposi-

tion is especially clear and neat. A - °-
...

4. Flora V >n of the plants of the Vitt >>f /-','<

t of thm
Berthold Seemann, Ph.D., F.L.S.

k Co. Parts I-III, 4to; plates 1-30, including a map of the islands,

and a pictorial view. 1865.—Dr. Seemann, a German botani-t

I, was in the Pacific twenty years ago as botanist in the

cruise of the Herald, the results of which were published in

volume. A few years ago, when Ebenezer Thakombau, one of the chiefs

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

him and to report upon their vegetable productions and resources (see

' xxxv, p. 446). The collection of plants ma
* ""

I materials of the present Flora, to

ade during the visit of surveying

vessels under Belcher, Denham, and Howe, and later by Dr. Seemann s

former assistant Mr. Storck, have also contributed. The more extensive

, South Sea Exploring Expedition under

come directly under the author's survey,

although many specimens are in the Kew herbarium. The work is to-

be comprised in ten parts, each of 40 pages of letter-press and 10 col-

ored plates, all in the excellent style which characterizes the M* NIr -

Reeve's scientific publications; the materials elaborated with Dr. See-

mann's accustomed care and ability, and the drawings from the pencil ot

Walter Fitch. *-
sonal observati

products, which give to such a Wbrk v appended
monographs or sketches of other Polynesian plants.' The third part,

issued at the beginning of the present year, nearly completes the Poly-
petal*. We cannot here venture upon any of the numerous remarks
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which this work naturally suggests to one who has written almost all

that had heretofore appeared upon the phsenogamous botany of the
Feejee Islands. Much that is new and interesting is brought to* light by

till more doul

plants figured would naturally include the most interesting accessions.

They are a new Polyahh . too near H. Rosa- Sinen-
sis ; Pimia rhamnoides, a new genus allied to Commersonia ; Grcefiia

1 oeous genus; two new species of Flwocarpus, one
of them (A ki ngly large and showy, bright red

flowers ; Calysaccion tinctorium ; Pometia pinnata, Forst ; Smythea Pa-
cified, a new Rhamnaceous genus, different from Ventilago in its saina-

roid dehiscent fruit; Stemonurus TV -.'insis, a re-

markable new genus allied to Cassia ; Serianthes myriadenia of Plan-

.•cnia gracilipes, A. Gray, and E. Grayi, n. sp.; a new species

of Spirosanthemum, A. Gray; Nothopanax multijugum (Paratropia, A.
Gray) ; Nesopanax 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 I it 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-

ing new Apocynaceous plant Carruthersia scandens, evidently named for

the excellent assistant Curator of Botany at the British Museum. The

kttor-prem of the later plates not yet published. Dr. Seemann here, as

VftU m in his Journal, propounds his novel view that the distinguishing

difference between Araliacew and TJmbelliferas lies in the valvate corolla

of the former. ^Estivation gives valuable characters, especially for gen-

era; but it will hardly be found stable or deemed important enough to

transfer Hydrotyle to Araliacece and Aralia itself to Umbdlifera, as Dr.

Seemann proposes. a. g.

5. Botany of Australia.—While the Flora Australiensis is steadily

r through materials and notes forwarded to Kew by Dr.

labors of the latter in Australia do not flag, and the Colonial

rovernment of Victoria is as active and liberal as ever in promoting

ublication. We have now before us the following recent volumes of

>r. Miiik-r's publications:

Fragmenta Phytographios Australia, the fourth volume, 1863-4, with

ring, partly t

from 13 to 1\,

Go. The analyses are very full, the drawing excellent, and the litho-

graphy would do credit to almost any country. The descriptive letter-

lrati to glM precedence to the corresponding volumes of the

Flora Jwtn A
- *•

6. Analytical drawings of Australian Mosses; edited by !

ler. Fascicle I. 8vo. 1865. Twenty plates, with brief explanations

of the figures.—The n !>een published by Dr.

:i

Dr. Carl Midler's care, at Berlin, but lithographed 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

Midler. Melbourne, 1865. 86 pages and 7 plates.
—"If under any cir-

cumstances a deep interest is attached to isolated islands, which harbor

perhaps the only remnant of the vegetation or animal life of countries

ages ago sunk beneath the ocean, this interest cannot be otherwise than

moat vividly excited in regard to the Chatham Islands, inasmuch as this

little group is the last eastward of New Zealand, no further las

under those lal nterjacent 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 (Myo-

sotidium nobile) generically peculiar ; nearly all the rest are found in

New Zealand, as was to be expected. In the limitation of species, Dr.

Miiller takes very comprehensive views, as is exemplified in the reduction

of nearly a dozen New Zealand Epilobia, admitted even by Dr. Hooker

as probable species, to E. tetragonum of Europe. At the same time he

reiterates the expression of his entire confidence in the real obj

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. Miiller appeals to missionaries, as

enjoying unparalleled f&t researches in lands mainly

occupied by savages ; and, rendering due acknowledgements for what

has already been done by them, adds that, " if the devoted men who

carry abroad the word of God were more generally cognizant how often

it is alone as yet in their power to reveal also many of the

works of God,—of which no spot, however desolate and lonely is devoid,

—the universal history of nature would be much earlier written, and on

the divine labors of the mission throughout the globe would be shed an

additional brilliant lustre." A. g>

8. Revision of the genus Coimnia. Uebers. Zusammenstellung der

Arten der Gattung Cousinia Cass.; von Dr. Al. Btjnge.—One of

the Memoirs (now separately printed) of the Imperial Academy of Sci-

ences of St. Petersburgh, issued 1865: the preface in ' ^rman : tl > \-
irt wholly in Latin. The Oriental Thistle-like genus which

Caseini dedicated to the philosopher Cousin, founding it on I

cies, increased |,y DeCandolle, thirty years ago, to thirty-tom
now in Professor Bunge's systematic revision augmented' to l^>f, >;»-.;,-.

It is the prominent and characteristic genus of the Assyrian and Gaspiau

9. Krok, Monograph of Valerianece. Part I, Valerianella. From the

Roy. Swedish Acad. Sciences of Stockholm. 1864, pp. 102, with 4 plates

k, 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 iiv<- m >;„

sections, the fifth, Siphonella, Torr. & Gray, being ackie

.

wholly intermediate between Valeria-

trations are given in the plates of all the species, except the rare V. Nut-
tallii, which is probably only a state of V. longiflora. a. g.

10. Scolopendrium officinarum, the Hart's-fongiie Fern of Europe, was
first made known as an American plant by Pursh, in his Flora, 1814,
who records it as growing "in shady woods, among loose rocks, in the
western parts of New York, near Onondaga, on the plantations of J.

Geddis, Esq. This species I have seen in no other place bet that hew
mention. d, neither h ive I ha \ am -,<r been found
in any other part of North America." Xuttall, indeed, in his Genera,
1818, gives the habitat, "In the western parts of the State of New
York, in the crevices of calcareous r of the Hem-
lock Spruce (Abies Canadensis) and accompanying the Taxus L'<t„„-I, a -

sis or American Yew;" his appended v. v. implying that he had him- lr'

seen it alive. No specimen of his is extant; but from some source, not
now recollected, it would appear that his station was "near Canand m*
gua," which is nearly one hundred miles west of Onondaga. Between
30 and 40 years ago, the late William Cooper discovered the locality at

go Falls, 20 or 30 miles east of Onondaga; and this ha-* re-

mained the only really known station of the plant in North Am. r: a,

until the recent discovery of another (in 1857) at Owen Sound on Lake
Simcoe, by Prof. Hincks of Toronto.

We have now to announce the fortunate discovery of a new station in

the United States,—one which, if it be not the very locality of Pursh's

-eovery, cannot be far from it, being within a few miles of

Onondaga, and upon ground which in Pursh's time must have been in-

cluded in that township. The discovery was made, in March last, by
Lewis Foote, Esq., of Detroit, in the township of DeWitt, upon the line

of the Syracuse and Binghamton Railroad, about five miles from Syra-

cuse. It was found in a deep rocky r baaty survey,

it seemed to be plentiful. We are indebted to the lucky discoverer for

a dried specimen. a. g.

11. Musci Krsicr.ita 3f>!S<-or'iM hi

Americas Republicis Foederatis detectorum ; conjunclis studiis W. S.

Sullivant et L. Lesquereux. Editio Secunda. Columbi Ohioensium,

sumptibus Auctorura, 1865.—The first edition of this most important

collection was i-u.-d t.-n y-irs ag«>, and the sets were almost immedi-
ately taken up, as they well might be. For their actual cost—thanks
to Mr. Sulliv »ng desire to encourage a favorite

study—was fully twice the price at which they were offered. An ac-

count of the work will be found in this Journal for May, 1857, vol. xxiii,

new series, p. 438. To this notice we would refer those interested in

Muscology, remarking that the statements there made are equally'true

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-

ments having prevented Mr. Lesquer.m tirae dur-

ing the past year to com,. i, which has been a long
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and severe undertaking, requiring the microscopical examination of an

immense number of specimens, and the patient selection and di

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

;is contains 536. Those of the old tickets which are wi-

nged are reprinted with a new sequence of numbers, which was un-

avoidable in order to bring the new accessions into their proper places.

The novelties which enrich these sets are partly I

mainly by the zealous Bolander; partly from the Rocky Mountains, by

Mr, K. Hall, and many n-h have been detected by

Messrs. James, Peck, Austin, Clinton and Ingraham, as well as by Mr.

Lesquereux himself. A few of these are necessarily rather scantily rep-

resented ; but the specimens are usually very abundant and choice. In

this as in other respects the work is, so far as we know, wholly un-

rrraUed. From data known to us we estimate that the present

cost fully $100 per set or copy. They are sold at $35 in gold, or £7

sterling, or 175 francs. V tried by an 8vo pamphlet

12. Mind in Xnture or the Origin of Life and the Mode of Develop-

ment of Animals ; bv Prof. II. J.' Clark.—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.

The first five chapters are devoted chiefly to <1K

modes of reproduction and increase among animals, and the analogous

phenomena of the regeneration of lost parts, and the persistence of " vi-

decomposing tissues.

In the first chapter the curious structure and habits of the lowest Rhi-

zopods, Amoeba, Difflufw, &c, an very • learly presented, showing that

even in these, the simplest of animals, the functions of prehension, diges-

ti'.is, circulation, locomotion, and a certain kind of nervous sense exist,

even while the whole organism apparently consists merely of a minute

drop of semi-fluid matter without walls or definite form.
The subject of spontaneous generation is then discussed, and the recent

. experiments of Prof. J. Wyman are brought forward to prove

that this manner or origin of life is one in actual operation.
From those experiments, pubiUh.-d in this J..um;d, July, 1862, he

- '

which do not appear to us logical, even if the spontaneous origin of these

low forms of life be admitted. On this point remarks have been made by

Professor Dana
;
on page 286. It seems premature, at least, to consider

spontaneous generation
this be the true explanation of the phenomena, why should not
forms have appeared equally in all the flasks ? for in some cases they did

• iar ones they appeared in great num-
bers. Admitting that the treatment was such as to have utterly destroyed
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she fluids, and the air admitted into the flasks, can
it be said that we know enough about the physical structure and poros-
ity of glass to say that the germs of these almost infinitely minute organ-
isms may not even penetrate its substance ? Physicists claim and ex-
periments prove the porosity of all solid bodies, and wo do not yet know
the limits to the minuteness of animate beings or their germs.

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 re-ults ot IVof. Wy man's exper-

iments. We would not be understood 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 ovarian eggs, and the changes they

undergo as development proceeds. The egg considered as the lowest

aggregation of albuminous and oily matters, like a simple cell, but with

iiaracter, i. e. the albumen concentrates at one side of the

more oily portion of the yolk on the opposite side.

While the. ol'lts of Infusoria never attain a more complicated structure

than lids; in those of higher animals a further change takes place re-

sulting in the formation of the so-called germinal vesicle and germinal

dot, which is to be considered only a continuation of the process com-

mencing with the imperfect separation of the albumen from the oily por-

tion in the lowest form of the egg, the difference being only in degree

and not in kind. The egg is regarded e first, but

comparable only to the I
al life. The continued

development of the egg or embryo is shown to depend more or less upon

secondary causes,—most so among the lowest animals,—and in this re-

spect a comparison is made with those germ-like forms supposed to

originate and develop wholly through secondary causes.

In this connection the structure o1 ri f
iiiustva-

the gradual advance in organization from Anmba and s

irough
;

upward to the higher lniusona, is wen shown , tuc uujwl L-euiy

show the parallelism between the development of the egg and the

forms, through sponges. '• Zudtcira ar

lojihri/a upward t< tin -mnvm; the object

zoological series, Aii<\ that there is "n

eggby/ec(i, ;,.' e-rg- in -eiicral, cannot develop

. . : . . ,
'

.

little being said concerning it. To us this would appear to be the start-

ing point of the new being as an inch
'

; w» ^an tno

formation of the ovarian egg.
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The third and fourth chapters, devoted to the phenomena of reproduc-

tion h '

"

"

| . and by fissipai

' jraftic

and beautiful figures

of Actiniae, Stentor, Acalephs, such as Hydra, Aurelia, Coryne and Rhi-

zogeton, the tape-worm, Myrianida, &c, which are seldom equalled in

popular works. The author well illustrates reproduction without eggs,

so well known among the lower animals, as accessory to ovarian genera-

tion ; but these phenomena do not appear to us to lead any nearer to spon-

taneous generation, for in all cases a parent is necessary to vitalize the sep-

arated part, however minute it may be, and we cannot agree with him in

comparing artificial division to "decomposition," either in the case of

tbe /I
:
/"'i«, Planaria or Amoeba. The latter " may be divided, and even

. divides itself, more minutely than the Hydra allows ; in fact there ia no

• conceivable limit to the minuteness with which it may be cut up," "aud

yet each subdivision moves and seizes its prey just as does the main stock

from which it was separated."

The somewhat analogous phenomena observed several yew
Prof. Clark, in the muscular fibres of Sagitta, sheep, <fec, and the ciliated

cells of Aurelia, which separate during decomposition of the tissue and

move about freely like low forms of Infusoria, are fully descii

connection, and the theory of the spontaneous origin of life in decaying

matters is thus reinforced. Could it be shown that any of these de-

tached and moving cells continue to live and either reproduce themselves

or develop into any higher forms, the origin of life in the sealed flasks

would be really accounted for. Otherwise we cannot agree with the

author that " Amoeba (and Rhizopoda in general) in one sense a one-

eell. 1 aniin d, has scar. dity than the decomposed

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's

egg, depending though it may for its development upon heat and air,

':..''
.

!

.
.-'.;; ;;,-.• - :

'

Hid growth, even if "not acted upon by this physical agent,

heat, it would remain in a low state of vitality, perhaps as low as any

decomposing muscle or tendon, and finally it would decay."
The statement that " in the egg we have an uncomposed substance, and

tying muscle we have an tm\ former uncom-

posed state," certainly does not <! i riwjiple, ^tent

be, that < \M> in the ,_ an i r.nh nttd- tl

xygen to give rise to the complicated organization of the

<dii< k. Nor does it agree with tl . -it (see p. 52)

&* •' an egg is not to be looked upon

from tbemowen! wfe*P

i begins to form in the .pvary of the parent."
' "The egg is merely the

from thesuc-

wa »ny more than these latter are from each other." Cer-

tainly the condition and fundamental nature of the egg, cannot in any

1 he processes of di»
j,

;"

nto the living tissues

of the body, whether of man or Amoeba, is compared to the assumed
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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 matter ?" If the vital force or life-

giving priiu be, can be shown to exist in such de-
caying matter, the origin of the organisms could be as readily understood
as are the changes of dead food into the living body, under the influence
of the vital forces, in the processes of digestion and nutrition. Until then
we cannot admit that the comparison is a logical one. The discussion of

n of animals, or the condition in which they were
originally created, whether in the egg or adult state, is one which may
well excite attention, but which we will not here attempt to consider.

Part Second of the work is devoted to a consideration of the structure,

relations, and classification of animals, and abounds with excellent de-

scriptions and illustrations 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 very in other parts

of the work, are original, and many are new. The author here adopts

the four grand divisions of Cuvier, with modifications, and with many
ofh.'i. 1..-I o , that t! e Protozoa constitute a fifth 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-

mals, and th atureof all,

are well brought out and illustrated, and it is shown that this is as char-

acteristic ot'Badiata as of the higher groups, and it is claimed, beyond

doubt justly, that the more or less radiated appearance is subordinate to

bilaterality.

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 Volvox is not negl > -

connection, and is left, as it were, suspended between the animal king-

dom on one side and the vegetable kingdom on the other. Several new
forms are described and figured, and much valuable information added

to our knowledge of these beings.

A chapter is devoted to the structural features and cbara-

each of the five great groups, and in each there is much valuable and in-

teresting matter, and many original contributions. The anatomy of

Epistylis, Paramecium, Pleuronem a, Dysteria, among Infusoria: lf«tri-

dium and Cm icanthion among Radiata ; Pectina-

tella, Fredricella, Ostrea, Helix and Loligopsis of Mollusca ;
is in each case

. descriptions, The excellent figure

(117) given as ms to us to represent rather Outne-

ria squamata D. & K. as we have observed it when fully expaoded IB

its native haunts. Possibly an error in the identification of the species

I here, but for the author's purpose either form would serve

equally well.

The characteristic feature of Protozoa is stated to be spirality or ob-

liquity, superimposed upon bilaterality. It would seem, however, to be
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characteristic of all life, whether ai

'egetable, and is only more apparent in the Protozoa because n

obscured,

(Radiata]

organs repeat themselves, i

inal mid-line of the body; that is to say, they are laterally repetitive on

each side of an imaginary plane which divides the body exactly into

right and left halves." This definition expresses the true relation of parts

very accurately. We have hitherto employed a similar one in class lec-

tures,—namely : that the type is characterized by the repetition of similar

longitudinal segments or homologous elements on the two sides of a lon-

gitudinal plane, while in Articulates homologous elements of a different

kind are repeated serially along the longitudinal axi3.

• The idea is precisely the same in each case. The Mollusca are com-

pared in a similar way to the other groups thus :—" The Zoophytes are

from back to front, dorso-ventrally, polymerous; the Articulata are from

tail to head uro-cephally, polymerous ; and the Mollusca are monomerous*

By a detailed comparison between Protozoa and Zoophyta, Protozoa

Protozoa and Articulata, Zoophyta and An

cnbryonic res

chapter some forms, considered as transitions from one class to another

within the great groups, are described.

The third part of the book is devoted to a brief account of the devel-

opment from the egg of various kinds of animals. It is here shown that

each of the five great divisions has a distinct and charaoteristi

development and growth. The embryology of Podophrya, Pa
and Stentor illustrates the process in Protozoa; Actinia "and Holothuria

in Zoophyta; Lymnjea in Mollusca; Mvstacides in Articulata; and

Chelydra serpentina in Vertebrata. In connection with the latter the

author, as in other parts of the work, lays personal claim to

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. a. k. v.

13. The Urine in Health and Disease, being an exposition of the com-

position of the Urine, and of the pathology and treatment of urinary

and venal disorders; by Arthur Hill Hassall, M.D., Senior Physician

of the Royal Free Hospital, etc. lM ed., 416 pp. iL'mo, with numerous

engravings. London, 1863 (John Churchill & Sons).—A th

complete work ou the urine, illustrated by numerous beautiful
representing the crystallisations d ^ etc., as ob-

served in the field of the microscope.



IV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE.

1. National Academy of Sciences.—The National Academy of Sciences
commenced its semi-annual session in Washington, D. C, on the 24th of
January last.

The following are the titles of the communications presented during

"On the eilver reduction process of Nevada, with statistical tables and metal-
by Prof. B. Silliman."

" On a new general method of volumetric analysis, by Prof. W. Gibbs."
applications in saving precious metals, especially

by Prof. B. Silliman."

f the vision of American Soldiers as deduced by
Department of the Sanitary Commission, by Dr. B. A. Gould

" On the primary 1

'

Bachk, Superintender

• the Coast of New England, by .

r. e. Hil«

tk by Prof. W. D. Wiutxey."

. y Prof. B. Silliman."

"On California petroleum and the products of its distillation, by Prof. B. Silli-

" Observations on the Annular Eclipse of October, 1865, made at Lebanon, 111.

by Prof.- Stephen Alexandeb."

Biographical memoirs of deceased members of the Academy were
read as follows: Of the late General Joseph G. Totten, Chief Engineer
U. S. Army, by Gen. J. G. Barnard; of the late Prof. Benj
man, by Prof. Alexis Caswell ; of the late Capt. James If. I

Navy, Supt. Naval Observatory, by Dr. B. A. Gould.

The office of Vice-president, made vacant by the resignation of Pro-
fessor Dana (in consequence of the state of his health) was rilled by the

election of Prof. Ilenry.

Of the Committees appointed at the request of Departments of the

Government to conduct that on Magnetic Devia-

tions in Iron Ships, and that on Experiments in working steam expan-
sively, reported progress.

The Committee on Uniform weights, measures, and coinage, made the

following report, which was adopted by the Academy, and ordered to be

communicated to the Treasury Department and to the Congressional

s having charge c
*

system of weigh;

though not i things considered, the best in use.

The Committee therefore suggest that the Academy recommend to

Congress to authorize and encourage by law the introduction and use of

i! system of weights and measures; and, with a view to famil-

iarize the people with the system, the Academy recommend th

ion be made by law for the immediate manufacture and dial I

the Custom Houses and States of metrical standards of weights and

measures; to introduce the system into the post offices, by making a

hundredths, c

pieces to be so coined th respectively five and ten

grams, and that their diameters shall be made to bear a determinate

"The Committee are in favor of adopting ultimately a decimal system,

ights and measures.
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d at Northampton, Mass.,

i the 7th of August.

Illumination of opa

. L. Smith, Kenyon College.—In several scientific Journals

e little contrivance first described by me in the Septembei

Journal, 1865, is noticed and variously commented upon. With
any merit outside of themseh

especially upon certain

Note on Illumination of opake objects under the Microscope ; by

I England,

the little contrivance first described by me in the September No. of this

Journal, 1865, is noticed and varioi

parent unwillingness to ackn
writers of these notices have dwelt esp(

provements, made by Messrs. Powell & Leland and Smith Beck tfc Beck,

arts of the invention. Especially is this the case

with the slight notice in the January number of the "Quarterly Journal

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
Ifl had been read, these writers would have seen that this sub-

stitute had been tried, and abandoned by me. Even if it is an improve-

ment and I is not original with the celebrated

bo are so lauded for the invention. It is not true, as stated

in the notice which is quoted from the "Reader" in the last number of

this Journal, p. 283, that the metallic reflector cuts off half the pencil
;

an assertion which is also made in the " Microscopical^Journal." Less

than one-third, is amply sufficient to give a much stronger illumination

than the whole of the glass substitute proposed^; and with this great

advantage, that the fog, < i nation, may
all be eliminated ; and, upon diatoms especially, a vastly superior illu-

mination may be obtained. The improved "Illuminators" are now fur-

nished with an extra movable diaphragm above the illuminating reflector,

bough it diminishes the angle somewhat, greatly in

definition, by prevention of irradiation when the object is ver

it leaves however the whole angle effective for illumination. I certainly

object to any real

,
1866,

where a contrivance, already described' by me, is so carefully alluded to,

lish opticians might make ; but do protest against being entirely ign<

:opical Jour

to Messrs. Powell & Leland, and Smith & Beck; the very b

8ion to the "American contrivance" being a disparaging one.

an untruth. How far Messrs. Powell & Leland and Smith & Beck are

responsible for this does not yet appear. In justice I must except the

the Chemical News which is more candid. It is painful to be

obliged to make these remarks, and most sincerely it is to be hoped that

no further occasion will be^given for complaint. England can well afford

3. New Eruption of Mauna Loa ; by Rev. Titus Coan. (Editorial

correspondence, dated Hilo, Feb. 27, 1866.)—Another eruption has re-

cently commenced on Mauna Loa. ! d OB the night

of the 30th Dec, 1865, at the very summit of the mountain. From
that day to the present the eruption has continued with vary;?
Sometimes the light is quite brilliant, shedding a glow over all the
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town and landscape, and throwing its ruddy sheen upon the cJouds.
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

As yet there has been no lateral outbreak and no longitudinal flow.

The eruption is evidently in the vast summit crater Mai
where Wilkes encamped, and the action has been confined to

We have looked for an overflow, or for a cleft in the walls of the
crater for the discharge of the lavas, but none may occur. !

so deep and ample that the active forces of the eruption will, probably,

During this h creat inter-

e-t. ;m<! haw had numerous reports from there. AN e do not get evidence
of any sympathy between the two craters. Old Pete is, as usual, with

We have had much • mpostu-

beeti fre.pi nt and heavv, ex! ndini;- almost :<> their bases.

3. American A^ncinimu for th> Mroumnenl of Science.—We ob-

serve, with pleasure, that measures are in progress to revive this A»ochi-
ti'-n after a -[[-pension < f r- • p rati, lis j .1 in aily six years. An invita-

wil he Hx 1 u Wh n the time shall haw 1 1 letermined,

circular notices will Lie issued to the members, bv the permanent Secre-

tary, Prof. Leveling, of Harvard L'tiiversity.

The Association, previous to the discontinuance of its annual meet-

ing?, proved itselt 1 us f'ui im ins of promoting a spirit

inquiry in the country, aud awakening a popa
progress. The suspension of its open in itself, was
oue of the consequences * in which the whole

country became involved by the attempt, now at b-n-;b happily baffled,

to overthrow the government. We anticipate both pleasuic and profit

to the votaries of science in iho country from the renewal of those peri-

odic reunions, which always broim;ht'with them a. social interest supe-

ted by civil war.

4. On Ma \-
; by II. St.Claire Deville.—

At the session of the Paris Academy of the 4th of December last, De-

so that the m , arid forms » hard and

compact crystalline translucent substance, consist rig of magnesia 63-3,

Am. Joca. Sci.—Secosd Seeies, Vol. XLI, No. 123.—Mat, 1866.



medals, like those t

Balard's magnesia, ,

which are manifest
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mple hydrate of magnesia. He has made copies c

titles.— L..y Momhx, 1 ,..,.. 7, 1S05.

from the place oi fail of th" f-rm t, in u° 'Jo' K. and :Jo° -"' X. ^ u
_'
3

second specimen was about as lar"v as rl
i

• iir-t, 'el was like it also m

bronze eolor, '. some of bnw»-y«Ho*

in water, consisting of dilorid „f >,»:i:i m '

wi'li sonm eail.ouate of > i " 1

;

1 -
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feet below the surface, and four' : <t

15 feet long, and 4 feet from the

8. ArOjkiul /^,'v.—The best ii

silk may be ot

> longer ciseolors the tincture of litmus. By
itained agiin in a colorless inodorous form.—

-

io. .v, ,'•./. r,h\-:.,!r-:lL:

,

itrateof potash with 7 ot

for photography.—Mr. Savers, of Paris, obtains

-II. LK.T.AV oWrrVcS tin

l'J. ']',l.;,l,„,fl in Arrho

Liiis^ia, in (he M-ovemnn

.,;*/,)„ 7 On <• sxuar ln>m the sugar of Grapes.

,t the sugar of grapes blackens bichlorid of

>nt of AivhangeL near a >treain!et which runs

lescribed bv Herodotus.—lb., Oct. 2, 18G5.

1 -J . Discovery of Stove-implement oh the Island

open sea; and reaching Greenland, \
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d. Finally the rati in all directions

sea of Siberia, an

d

, will return bv the polar

, of America. Th - eight months.

6. Geological Survey of California.—The Legislature of California

recently made an appropriation of 45,000 dollars for the con tin ua-

i of the geological survey so v i forward by Prof.

Dr. Whewell died on Tuesday, March 10, at twenty minutes past five

, was humble, and it is said that his father intended to de-

- > •'. (i ha ! » : . I nt he was sent to the five (>.' " mai

School of L:i in due course to Trinity College.

His position in the Mathematical Tiipos as Second Wrangler, followed

by the acquisition ot th. s coud Mnith's Pii/e, pun. d the possesion ot

the inte!!. ctual powers which he cultivated up to the day when he auf-

n: wiii h i .s since proved fatal. In due time he became

Fellow and Tuto, in his coil ge. In 1828 he was elected P.-

"Reports on the Tides." and on the " Mathematical theories of Heat,

Mi-iiefiMii, an I I-::.-. : :ii :;.'• ..vaieh rank among the first of his mathe-

the "Philosophy ot the Inductive Sci.-i.ccs," which are undoubtedly the

signed the Professorship of Mineralogy, but in 1838 accepted the Pro-

f. -oi >hip of Moral Philosophy, which he held till 1855. In 1841, dur-

ing the Ministry f Sii Rob.it Peel, he was nominated to the Ma.-ie.dnp

ot I'riniry, on I e- i.-s oration of Dr. Wordsworth. As profess of Moi d

at oi thai Btudy, « bieo

be lmis.lt ,d s , . s
. 1 rtll |, lM( , [% ii

"

, I m J mi s Mehm-
tosb's "Introduction to th. stud\ ot K'hi. d PI losophv/' j.ubli.-liod a

couple of volumes of his own on "Morality," a

d ons soi translations. () f t 1 I Dialogues of Plato.

Besides Pi ivei'siiy t. x* i . . ks, h,. publish \ | jlVllirJ _ ii I

'

omy," an edition .,[ the \\oik< of Ui.-hard ,| ()1] ,, OI1 •• political Economy,
1 '

"A o hit,. -um \, i,s „, i
i „,,h. s Ul i

, tll , „,i (,,,,„ lM ." and "Some
Specimens of English Hexameters;- .. „ii)g shn-

ilar etfotts h v Sir John Ihisehe!, the hite Wchdeaeon Hare, aud Mr.
Pockhart.— f{,„r/,r, March 10.

Mr. William Thomas Brande, D.C.L., F.R.S., the well-known chemist
'"' ! !!l " 1: '

. . Wells on Snndav. February loth,

tag bom in 1786. In 1808 hecoron

J"
Nicholson's .Journal, one on guniacum. which was read before the

Roval Society. In 1808 ' '

Cork Street. Then he w*
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mill Street, and served as a teacher and demonstrator of chemistry.

to 1826 was Dr. senior secretary to the soci
In 1812 he became a Professor of Chemistry and Materia Mediea to

at' the BoVal h.- ro^Hv year*T!
junction with Mr. Faraday, and Nvas also associated xviili him as edito

cieiice and Art," kc.—Reader, Feb. 24.

Dr. Wm. M. Ciilf.e.— l>r. fhler. a chemist of some not.

V. MISCELLANEOUS BIBLIOGRAPHY.

M. Delesse, In,

ibor. *. "• B -

2. Sveriges geologhht (',.->! I>.gkal_ Survey^

and, for each of the parts thus made, 77 in all, a map is issued measuring
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nirmte and card'ul exploration, 1-v able

, the outlines of the older and newer Di

aijkull, E. Eid-

is two Swedish

Co., London, or K. F. KohU-r, LeipdtC

3. Die Sleihk <hh, /> // <

','
".s <. d au ?> rn- /.in. icr Kumpas ; by

Dr. II. 15. CJuimtz, Dr. II. I'l,;ck and Dr. E. II Ainu;, Pn>t'-.-or, in the

K. polytechn. School in D^den.—The second \

Coal of (

and ma,,., L ]l |„ ,|, . x nt 1, ml w II lijt.d to make the work

4. Annual nj th, /, .

',, for 1805. 1™ PP;>

t.L- i.:-'.'.'.:

'

' .^

"'
• f ' .'.' I

; v-

:

on the 2 2d of April, 1804.
5. Report of the Commissioner of Agriculture for the
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accompanied with maps showing the route, and a large chart of the Ni-

.Wr, f.<. by Mr.'do !',!.rain
; (2) on tv««< <W«, by Dr. ID' Her

; (3) on /br-
v Dr. (J .M.-i

.sf.-'hJ (W /V/.-/ rr nf tin • tflMf>»W of Con anve Zoology at
Ilnr vrtnl

'J'U ]: ™
>. If. North

i'.i'i'n.' iiZ: ,';';;;

;
by Alexander

s. Published bv

,1865. (Sever*Hivi/il:^:

work is unvoida-
bly , ,ot!>.- r number.

Speck- of >r. H-;-r;,.

Yn.u 1 il.'.
1

•

_
Sci.-nn i i.'ii. i.hi.i iX.

3 plates; A.E. Yerrill.
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